
EXHIBIT D-1 
 

Summary of Invalidity Analysis of U.S. Patent No. 11,405,942 (“’942 Patent”) in view of U.S. Patent Application No. US 
20170223687A1 to Kuchibhotla et al. (“Kuchibhotla”) 

 
U.S. Patent Application No. US 20170223687A1 to Kuchibhotla et al. (“Kuchibhotla”), was filed on February 2, 2016, published on August 
3, 2018, and issued as US10075949B2 on September 11, 2018. Therefore, Kuchibhotla qualifies as prior art to the ’942 Patent under at least 
35 U.S.C. §§ 102(a). As described in the following claim chart, at least under Pegasus’s apparent infringement theory, the asserted claims of 
the ’942 Patent are invalid as expressly and/or inherently anticipated by Kuchibhotla. 
 
To the extent that Kuchibhotla is found not to anticipate, expressly or inherently, one or more of the asserted claims of the ’942 Patent, at least 
under Pegasus’s apparent infringement theory, these claims are invalid as obvious in view of Kuchibhotla in view of the background knowledge 
and ordinary creativity of a person having ordinary skill in the art at the time of the alleged invention, or in combination with other prior art 
identified in the cover pleading, herein, or as disclosed in Defendants’ Invalidity Contentions and accompanying charts and appendices.  A 
person of ordinary skill would have been motivated to combine Kuchibhotla and any other prior art references, including but not limited to 
the other prior art identified in the cover pleading or herein, with a reasonable expectation of success because each of these references contains 
familiar elements within the same field of endeavor to address the same known problems, according to known methods which would yield 
predictable results. 
  
Defendants reserve the right to amend or supplement this invalidity chart at a later date. 
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1. Claim 1 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

1[pre] A method of receiving a 
downlink (DL) signal by a first 
user equipment (UE), the 
method comprising: 

To the extent the preamble is limiting, at least under Pegasus’s apparent infringement 
theory, Kuchibhotla discloses a method of receiving a downlink (DL) signal by a first 
user equipment (UE), the method comprising. For example, Kuchibhotla discloses 
this limitation based on the following exemplary citations: 
 
“Packet data latency is one of the performance metrics widely used to benchmark 
system performance. Packet data latency is important not only for the perceived 
responsiveness of the system; it is also a parameter that indirectly influences the 
throughput. Certain traffic types are latency sensitive and require reduced latency for 
their data packets. Such latency sensitive traffic types can include Voice over Internet 
Protocol, such as for telephone calls, can include gaming, can include automobile 
control signals, and can include other time sensitive traffic types. HTTP/TCP is the 
dominating application and transport layer protocol suite used on the internet today 
with the TCP slow start period is a significant part of the total transport period of the 
packet stream. During TCP slow start the performance is latency limited. Hence, 
improved latency can improve the average throughput, for this type of TCP-based 
data transactions. The latency sensitive traffic types require downlink and uplink 
packet latency reduction, such as reduction in the time taken for a device in connected 
mode to transmit and receive data and signals. This is opposed to normal latency 
packets that are used for traffic types like file downloading and uploading, which are 
less latency sensitive because the latency minimally affects the file transfers and the 
normal latency is not readily apparent to a user.” Kuchibhotla at [0006].  
 
“The communication system 100 can utilize Orthogonal Frequency Division Multiple 
Access (OFDMA) or a next generation single-carrier based FDMA architecture for 
uplink transmissions, such as interleaved FDMA (IFDMA), Localized FDMA 
(LFDMA), Discrete Fourier Transform-spread OFDM (DFT-SOFDM) with IFDMA 
or LFDMA. In other embodiments, the architecture may also include the use of 
spreading techniques such as direct-sequence CDMA (DS-CDMA), multi-carrier 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

CDMA (MC-CDMA), multi-carrier direct sequence CDMA (MC-DS-CDMA), 
Orthogonal Frequency and Code Division Multiplexing (OFCDM) with one or two 
dimensional spreading, or simpler time and frequency division multiplexing/multiple 
access techniques. In another implementation, the wireless communication system is 
compliant with the 3GPP Universal Mobile Telecommunications System (UMTS) 
LTE protocol, also referred to as EUTRA or some later generation thereof, wherein 
the base unit transmits using an orthogonal frequency division multiplexing (OFDM) 
modulation scheme on the downlink and the user terminals transmit on the uplink 
using a single carrier frequency division multiple access (SC-FDMA) scheme. In yet 
another implementation, the wireless communication system is compliant with the 
3GPP Universal Mobile Telecommunications System (UMTS) LTE-Advanced 
protocol, also referred to as LTE-A or some later generation or release of LTE 
thereof, wherein the base unit can transmit using an orthogonal frequency division 
multiplexing (OFDM) modulation scheme on a single or a plurality of downlink 
component carriers and the user terminals can transmit on the uplink using a single or 
plurality of uplink component carriers. More generally the wireless communication 
system may implement some other open or proprietary communication protocol, for 
example, WiMAX, among other existing and future protocols. The architecture in 
which the features of the embodiments are implemented may also be based on 
simpler time and/or frequency division and/or space division multiplexing/multiple 
access techniques, or a combination of these various techniques. In alternate 
embodiments, the wireless communication system may utilize other communication 
system protocols including, but not limited to, Time Division Multiple Access 
(TDMA) or direct sequence Code Division Multiple Access (CDMA). The 
communication system may be a Time Division Duplex (TDD) or Frequency 
Division Duplex (FDD) system.” Kuchibhotla at [0043].  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets. 
According to a related implementation, the device can be configured via higher layer 
signalling to monitor for low latency (LL) data packets with a low latency Downlink 
Control Information (DCI) format (e.g. a DCI Format LL1). The low latency DCI 
format can also be alternatively referred to as Low latency Data Information format 
(LDI format). The device may also be configured with higher layers with 
transmission mode and, based on the transmission mode, the device may monitor 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

control signalling that assigns PDSCH data assignments using transmission of one or 
more DCI formats (e.g. DCI format 1A,1,2,2A,2B,2C). The device may monitor for 
low latency data packets with the low latency DCI format in the control region of the 
subframe. Up to three or more OFDM symbols can be used for the control region. 
Alternately, up to 8 or more RBs in the subframe can be used for control region.” 
Kuchibhotla at [0059-60]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes. 
In one embodiment, a device can be configured with a low-latency transmission 
mode, such as a low latency downlink control information format where transmission 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

(Tx) HARQ ACK can be sent in subframe n+2 instead of n+4, there can be a 
Transport Block (TB) size restriction, there can be a Timing Advance (TA) restriction 
that can limit the configuration of the smaller latency to small(er) cells, there can be a 
dedicated PDSCH resource like in Semi Persistent Scheduling (SPS), where the 
ACK/NACK feedback can be similar to Rel-8, such as a dynamic ACK/NACK based 
on a Control Channel Element (CCE) index, and where there can be a small 
maximum Code Block (CB) size, such as 1500 bits instead of 6144 bits, which can 
improve pipelining and/or reduce complexity. A maximum Code Block (CB) size can 
correspond to the largest information payload size that can be channel encoded for 
transmission on a particular physical channel, such as PDSCH before the information 
payload is segmented in to multiple code blocks. A transport block can include one or 
more code blocks. 
For example, a device may be configured via higher layers with a low-latency 
transmission mode or a low-latency feature. In such a case, the device may be 
required to transmit the HARQ feedback faster than a Rel-8 device, such as for a 
Downlink (DL) grant for PDSCH received in subframe n, the device may be required 
to transmit the corresponding HARQ-ACK feedback in subframe n+2 instead of 
subframe n+4. This can imply that the device processing time for a PDSCH can be 
reduced from 3-TA to 1-TA. To ensure that the device complexity is not adversely 
impacted by this shortened processing time, there may be restrictions imposed on TB 
size, and/or the TA value supported at the device for low-latency operation. For very 
short transport blocks, a dedicated PDCCH resource, like in Semi-Persistent 
Scheduling (SPS), can be directly assigned to PDSCH. This can allow the device to 
start detecting and decoding the PDSCH early and to send the uplink feedback much 
faster. 
According to a related implementation, the device can be configured with a low 
latency DCI format that can work with any transmission mode. Up to three or more 
Orthogonal Frequency Multiplexed (OFDM) symbols can be used for a control 
region. Data can be sent on Control Channel Elements (CCE's) for small packets of 
data. An ACK can be sent in subframe n+2 is response to data on a Physical 
Downlink Control Channel (PDCCH). In this implementation, a device may be 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

configured via higher layers with a low-latency transmission mode or a low-latency 
feature. For small packets, the PDSCH that typically occupies the entire 1 ms TTI can 
instead be sent on CCE's comprising the PDCCH or control region. Since the control 
region can occur in the first 1-3 OFDM symbols of a 1 ms TTI, the data sent on the 
CCE's can be decoded much earlier, such as after a device receives 3 OFDM symbols 
rather than after device receives all 14 OFDM symbols of a 1 ms TTI. Due to this 
early decoding benefit, the device can then transmit the uplink feedback earlier, such 
as in subframe n+2, or in slot 2 of subframe n+1. The typical payloads that can be 
sent can be around 100 bits or so, and they can take advantage of the control channel 
decoder implemented in devices. The PDSCH data can be distinguished from the DCI 
based on Cyclic Redundancy Check (CRC) masking with a different CRCs. This can 
allow for reduced complexity, no change to existing PDSCH structure, such as TTI 
duration, RS, mapping, etc., only HARQ timing may be modified, and small low-
latency packets can be transmitted through a PDCCH structure.” Kuchibhotla at 
[0066-69].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[a] receiving, by the first UE, a 
specific radio network 
temporary identifier (RNTI) 
for DL preemption indication 
information through a UE-

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
receiving, by the first UE, a specific radio network temporary identifier (RNTI) for 
DL preemption indication information through a UE-specific radio resource control 
(RRC) signaling. For example, Kuchibhotla discloses this limitation based on the 
following exemplary citations: 
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Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 
specific radio resource control 
(RRC) signaling; 

 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
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also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
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for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
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than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
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DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 

Patent Owner Ex. 2301
Page 17 of 255



 18 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
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CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI.. A 
transmission scheme may be associated with a Downlink Control Information (DCI) 
format of a given payload size which includes the resource assignment and other 
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control information for decoding the PDSCH. The DCI format may be transmitted on 
a PDCCH (Physical Downlink Control Channel) or an EPDCCH (Enhanced PDCCH) 
which includes CRC (Cyclic Redundancy Check) bits which may be scrambled by a 
particular C-RNTI configured for the device Similarly, on the uplink, a UE may be 
configured a transmission mode from a plurality of transmission modes for PUSCH 
(Physical Uplink Shared Channel) transmission, such as transmission mode 1-2 in 
Rel-12 LTE. The PUSCH transmission schemes may include single antenna port and 
closed loop spatial multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
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indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap s of users 
scheduled with a particular set of modulation of Modulation and Coding Scheme 
(MCS) levels. For example, if the LL transmissions overlap only those resource 
allocations with low MCS levels (e.g. those corresponding to QPSK modulation and 
low coding rate, such as <0.8), the marker signal may not be transmitted. If the LL 
transmissions overlap resource allocations with high MCS levels (e.g. those 
corresponding to 64 QAM or higher modulation), the marker signal can be 
transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“In some implementations, the device may receive a marker signal. The device can 
use the marker signal to determine the second set of time-frequency resources. The 
device can determine the location of marker signal based on a pre-defined location of 
the marker signal. For example, the device may determine from RRC signalling that 
LL transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0092]. 
 
“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
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transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[b] after receiving the specific 
RNTI, monitoring, by the first 
UE, a DL control channel for 
receiving the DL preemption 
indication information based 
on the received specific RNTI; 
and 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses after 
receiving the specific RNTI, monitoring, by the first UE, a DL control channel for 
receiving the DL preemption indication information based on the received specific 
RNTI; and. For example, Kuchibhotla discloses this limitation based on the following 
exemplary citations: 
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
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decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract. 
 
“According to a possible embodiment, a higher layer configuration message can be 
received. A first region of a subframe for receiving data packets can be determined 
based on the higher layer configuration message. The first region can include a first 
set of resource elements. The first set of resource elements can be a subset of a 
second set of resource elements in the first region. The first region can be used for 
control channel monitoring. The data packets can be mapped to at least one resource 
element of the first set of resource elements. The first region can be monitored by 
attempting to decode the data packets in the first region. Data in the data packet in the 
first region can be decoded.” Kuchibhotla at [0034].  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe.” Kuchibhotla at [0037].  
 
“According to another possible embodiment, a resource assignment can be received. 
A first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
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second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0038].  
 
“According to another possible embodiment, a first control channel can be monitored 
in a first temporal portion of a subframe. The subframe can include a plurality of 
Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time domain and 
a plurality of subcarriers in a frequency domain. The first control channel can occupy 
a first portion of subcarriers less than the plurality of subcarriers. The first control 
channel can assign data resources only in the first temporal portion of the subframe. 
A second control channel can be monitored in a second temporal portion of a 
subframe. The first temporal portion can occupy at least one different OFDM symbol 
in the subframe from the second temporal portion. The second temporal portion can 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers less 
than the plurality of subcarriers. The second control channel can assign data resources 
only in the second temporal portion of the subframe. The first control channel can be 
decoded. In response to decoding the first control channel, data can be received in the 
first temporal portion of the subframe. The data in the first temporal portion can be 
assigned by the first control channel The data can be decoded.” Kuchibhotla at 
[0040]. 
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
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signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
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to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
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aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
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may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0047].  
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
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region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
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and power control information for the corresponding low latency data.” Kuchibhotla 
at [0048].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051]. 
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
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S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“In some other embodiments, the second set of resource elements can correspond to 
all the resource elements in the first region of the subframe. The first region can be 
used for control channel monitoring. Data packets can be mapped to (or transmitted 
on) at least one RE of the first set of REs. The device can monitor the first region, 
where monitoring can include attempting to decode the data packets in the first 
region. Attempting to decode can include blind decoding by the device. The device 
can decode data in the data packet in the first region. In one embodiment, the device 
can monitor the first set of REs in the first region, where monitoring can include 
attempting to decode the data packets in the first set of REs first region. Attempting 
to decode can include blind decoding by the device. The device can decode at least 
one data packet in at least some REs of the first set of REs in the first region.” 
Kuchibhotla at [0057].  
 
“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
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the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets.” Kuchibhotla 
at [0059]; see also, id. at [0060-65].  
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 

Patent Owner Ex. 2301
Page 32 of 255



 33 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“In one embodiment, similar to the control channel structure described above in terms 
of search space and aggregation levels, a UE, such as a device, may be configured via 
higher layer signalling to monitor for low latency (LL) data packets with one or more 
Low latency Data Information (LDI) format(s) in a subset of the LCEs at a particular 
LCE aggregation level, L, (e.g., L=1, 2, 4 or 8 LCEs). The set of aggregated LCEs 
from the subset of the LCEs at a particular LCE aggregation level, L, can correspond 
to the set of low latency data candidates at the aggregation level L that the particular 
device monitors in a search space corresponding to subset of the LCEs at the 
particular LCE aggregation level, L. The device can monitor a set of low latency data 
candidates at a given aggregation level for low latency data packet where monitoring 
implies attempting to decode each of the low latency data candidates in the set 
according to all the monitored LDI formats. The device can determine successful 
decoding of data payload of a low latency data packet corresponding to a low latency 
data candidate by using an identifier associated with the UE such as C-RNTI or LL-
RNTI which masks or scrambles the Cyclic Redundancy Check (CRC) of the data 
payload. In some embodiments, a hashing function may be used to find the low 
latency data candidate locations in each search space. The hashing function may be 
based on the UE RNTI (identifier associated with the UE, such as C-RNTI or LL-
RNTI), aggregation level (L), the total number of LCEs available (Nlce), the OFDM 
symbol number or index, and the maximum number of low latency data candidates 
for the search space. In one method of determining the LCE locations 
Sk (L) corresponding to a low latency data candidate m of each aggregation level L 
(e.g., L=(1, 2, 4, or 8)), the search space for OFDM symbol ‘k’ of a subframe is given 
by equation: 
 
S k (L) =L{(Y k +m) mod ([N LCE,k /L])}+i   (2) 
 
where 
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Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is for example, C-RNTI or temporary C-RNTI or LL-RNTI; NLCE,k is the 
number of total LCEs available for OFDM symbol k; 
m=0, . . . , M(L))−1 where M(L) is the number of low latency data candidates to 
monitor in the search space at aggregation level L; and 
i=0, . . . ,L−1 where i spans each consecutive LCE of the low latency data 
hypothesis.” Kuchibhotla at [0071]. 
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
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in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions. 
According to a possible implementation, in order to support regular latency 
transmissions in the same subframe as low latency transmissions, a marker can be 
transmitted where the marker can indicate which RE's are used in the subframe for 
low latency transmission. This information can be used to determine which Log 
Likelihood Ratios (LLR's) should be zeroed out while decoding regular latency 
transmissions. Regular latency and low latency transmissions may be received by 
different users, such as devices and/or UEs, in the same subframe. Alternately, 
regular latency and low latency transmissions may be received by the same user in 
the same subframe, if the user is configured to receive both types of transmissions. 
Alternately, some users may be configured to receive regular latency transmissions in 
a first set of subframes and configured to receive low latency transmissions in a 
second set of subframes. The first set of subframes can be a subset of the second set 
of subframes. Regular latency transmissions can be transmitted in one or more RBs in 
the subframe. The RBs used for regular latency transmissions can be assigned via 
resource assignments and indicated using control channels. Since the same subframe 
can be used for both regular and low latency (LL) transmissions, the REs used for LL 
transmission and any marker transmissions may not be used for regular latency 
transmissions. The REs used for LL transmission and any marker transmissions can 
belong to the RBs assigned for regular latency transmissions.” Kuchibhotla at [0080-
82].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
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latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources.” Kuchibhotla at [0090].  
 
“The first set of resource elements can be a subset of a second set of resource 
elements in the first region. The number of resource elements in the first set can be 
less than the number of resource elements in the second set. The first region can be 
used for control channel monitoring. For example, the first region can be a control 
region including at least one physical downlink control channel that includes control 
channel elements. The data packets can be transmitted on one or more of the control 
channel elements including resource elements from the first set of resource elements. 
Also, the data packets can be mapped to at least one resource element of the first set 
of resource elements. 
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The data packets in the first region can be low latency data packets that have a lower 
maximum allowed latency than normal latency data packets in a second region. The 
first region can be used for transmitting control signals for decoding the normal 
latency data packets in the second region. For example, normal latency data packets 
can be legacy data packets. 
At 1240, the first region can be monitored. For example, control channel monitoring 
can be performed in the first region. Monitoring can include attempting to decode the 
data packets in the first region. For example, monitoring can imply, such as include, 
blind decoding data packets.” Kuchibhotla at [0105-107]. 
 
“Low latency data packets can be monitored in the first region in response to 
receiving the higher layer configuration. Monitoring can include attempting to decode 
a low latency data packet in the first region. For example, monitoring can imply blind 
decoding data packets. Attempting to decode data packets can include blind decoding 
data packets.” Kuchibhotla at [0112]. 
 
“At 1330, an attempt can be made to decode a data packet in a first set of resource 
elements within the set of resource blocks. Attempting to decode can mean 
monitoring and/or blind decoding. The first set of resource elements can be in the at 
least one symbol of the subframe. The first set of resource elements are not 
necessarily the first absolute resource elements in the set of resource blocks. The first 
set of resource elements can be a first Low latency Channel Element (LCE0) 
including the first set of resource elements within the set of resource blocks. A LCE 
can include resource elements in orthogonal frequency multiplexed symbols 
configured for low latency transmission in a resource block configured for low 
latency transmission. A LCE can also be spread out between multiple resource blocks 
and even spread out between multiple Resource Block Groups (RBG's) including 
multiple contiguous resource blocks. Also, a single symbol configured for low 
latency packet transmission can include multiple LCE's in different resource blocks 
configured for low latency packet transmission in a symbol. The first set of resource 
elements can further be a subset of resource elements used for control channel 
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monitoring in a subframe, where the control channel can assign resources in a second 
region of the subframe for data. For example, the first set of resource elements can be 
in a control region of the subframe.” Kuchibhotla at [0117]. 
 
“The first region can include a first set of resource elements. The first set of resource 
elements can be a subset of a second set of resource elements in the first region, 
where the first region can be used for control channel monitoring. A number of 
resource elements in the first set can be less than a number of resource elements in 
the second set. The data packets can be mapped to at least one resource element of the 
first set of resource elements. 
The controller 1720 can monitor the first region. Monitoring can include attempting 
to decode the data packets in the first region. For example, the controller 1720 can 
perform control channel monitoring in the first region. The controller 1720 can 
decode data in a data packet in the first region. The controller 1720 can deliver the 
decoded data from the data packet in the first region to an application layer. For 
example, the controller 1720 can determine successful decoding of a control channel 
in the first region using a first identifier and can determine successful decoding of 
data in the data packet in the first region using a second identifier. The first identifier 
can be a Cell Radio Network Temporary Identifier (C-RNTI) received in the higher 
layer configuration message and the second identifier can be a Low Latency Radio 
Network Temporary Identifier (low latency-RNTI) received in the higher layer 
configuration message.” Kuchibhotla at [0147-148]. 
 
“According to another possible embodiment, the transceiver 1750 can monitor a first 
control channel in a first temporal portion of a subframe. The combination of the 
transceiver 1750 and the controller 1720 can also be considered to monitor control 
channels in a subframe in that the transceiver 1750 can receive the subframe and the 
controller 1720 can attempt to decode the control channels. The subframe can include 
a plurality of OFDM symbols in a time domain and a plurality of subcarriers in a 
frequency domain. The first control channel can occupy a first portion of subcarriers 
less than the plurality of subcarriers. The first control channel can assign data 
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resources only in the first temporal portion of the subframe. The transceiver can 
monitor a second control channel in a second temporal portion of a subframe. The 
first temporal portion can occupy at least one different OFDM symbol in the 
subframe from the second temporal portion. The second temporal portion can also 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers that 
are less than the plurality of subcarriers. The second control channel can assign data 
resources only in the second temporal portion of the subframe. The controller 1720 
can decode the first control channel The transceiver 1750, in response to decoding the 
first control channel, can receive data in the first temporal portion of the subframe. 
The data in the first temporal portion can be assigned by the first control channel The 
controller 1720 can decode the data.” Kuchibhotla at [0160]. 
 
“At 2420, a first control channel can be monitored in a first temporal portion of a 
subframe, such as in C2,D2 of the TTI 500 described above. The subframe can 
include a plurality of OFDM symbols in a time domain and a plurality of subcarriers 
in a frequency domain. The first control channel can occupy a first portion of 
subcarriers that is less than the plurality of subcarriers. The first control channel can 
assign data resources only in the first temporal portion of the subframe. 
At 2430, a second control channel can be monitored in a second temporal portion of a 
subframe, such as in C1,D1,C3,D3,C4,D4,C5,D5, and/or C6,D6 of the TTI 500 
described above. The second temporal portion can come before or after the first 
temporal portion in the time domain. The first temporal portion can occupy at least 
one OFDM symbol in the subframe different from the second temporal portion. The 
second temporal portion can occupy at least one OFDM symbol in the subframe 
different from the first temporal portion. For example, the second temporal portion 
can occupy mutually exclusive OFDM symbols in the subframe from OFDM symbols 
occupied by the first temporal portion. The second control channel can also occupy a 
second portion of subcarriers less than the plurality of subcarriers. The first portion of 
subcarriers and the second portion of subcarriers can be configured by higher layers 
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than a physical layer. The second control channel can assign data resources only in 
the second temporal portion of the subframe. 
At 2440, a third control channel can be monitored. The third control channel can 
occupy at least a third OFDM symbol in a third temporal portion in the subframe, 
such as the Legacy Control portion of the TTI 500 described above, different from 
first temporal portion and the second temporal portion. The subframe can include a 
beginning OFDM symbol and the third temporal portion can include the beginning 
OFDM symbol in the subframe. The third control channel can assign third data 
resources in a fourth temporal portion, such as the Legacy Allocation portion of the 
TTI 500 described above, different from the third temporal portion. The fourth 
temporal portion can include the first temporal portion and the second temporal 
portion.” Kuchibhotla at [0174-176]. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[c] receiving, by the first UE, the 
DL preemption indication 
information through a 
multicast signal, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
receiving, by the first UE, the DL preemption indication information through a 
multicast signal. For example, Kuchibhotla discloses this limitation based on the 
following exemplary citations: 
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
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(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
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and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
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Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
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allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[d] wherein the specific RNTI 
received through the UE 
specific RRC signaling is a 
newly defined RNTI other than 
at least a cell-RNTI (C-RNTI),  

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI received through the UE specific RRC signaling is a 
newly defined RNTI other than at least a cell-RNTI (C-RNTI). For example, 
Kuchibhotla discloses this limitation based on the following exemplary citations: 
 
See 1[a], supra.  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
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signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
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to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
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aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
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may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0047].  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
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(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
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and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“n one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet. 
Channel coding (e.g., convolutional coding) blind detection can be used to distinguish 
between PDCCH DCI formats with different sizes. For DCI formats of the same size, 
different masking of the scrambled CRC can be used or instead an extra bit in the 
PDCCH payload itself can be used to distinguish between same size PDCCH DCI 
formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, the 

Patent Owner Ex. 2301
Page 50 of 255



 51 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI format 
1A instead of C-RNTI.” Kuchibhotla at [0051-52].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
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monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062].  
 
“In one embodiment, similar to the control channel structure described above in terms 
of search space and aggregation levels, a UE, such as a device, may be configured via 
higher layer signalling to monitor for low latency (LL) data packets with one or more 
Low latency Data Information (LDI) format(s) in a subset of the LCEs at a particular 
LCE aggregation level, L, (e.g., L=1, 2, 4 or 8 LCEs). The set of aggregated LCEs 
from the subset of the LCEs at a particular LCE aggregation level, L, can correspond 
to the set of low latency data candidates at the aggregation level L that the particular 
device monitors in a search space corresponding to subset of the LCEs at the 
particular LCE aggregation level, L. The device can monitor a set of low latency data 
candidates at a given aggregation level for low latency data packet where monitoring 
implies attempting to decode each of the low latency data candidates in the set 
according to all the monitored LDI formats. The device can determine successful 
decoding of data payload of a low latency data packet corresponding to a low latency 
data candidate by using an identifier associated with the UE such as C-RNTI or LL-
RNTI which masks or scrambles the Cyclic Redundancy Check (CRC) of the data 
payload. In some embodiments, a hashing function may be used to find the low 
latency data candidate locations in each search space. The hashing function may be 
based on the UE RNTI (identifier associated with the UE, such as C-RNTI or LL-
RNTI), aggregation level (L), the total number of LCEs available (Nlce), the OFDM 
symbol number or index, and the maximum number of low latency data candidates 
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for the search space. In one method of determining the LCE locations 
Sk (L) corresponding to a low latency data candidate m of each aggregation level L 
(e.g., L=(1, 2, 4, or 8)), the search space for OFDM symbol ‘k’ of a subframe is given 
by equation: 
 
S k (L) =L{(Y k +m) mod ([N LCE,k /L])}+i   (2) 
 
where 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is for example, C-RNTI or temporary C-RNTI or LL-RNTI; NLCE,k is the 
number of total LCEs available for OFDM symbol k; 
m=0, . . . , M(L))−1 where M(L) is the number of low latency data candidates to 
monitor in the search space at aggregation level L; and 
i=0, . . . ,L−1 where i spans each consecutive LCE of the low latency data 
hypothesis.” Kuchibhotla at [0071].  
 
“At 1250, data in the data packet in the first region can be decoded. The data packet 
can be a low latency data packet with a latency lower than a normal data packet. 
Also, successful decoding of a control channel in the first region can be determined 
using a first identifier. The first identifier can be a Cell Radio Network Temporary 
Identifier (C-RNTI) received in the higher layer configuration message. Successful 
decoding of data in the data packet in the first region can also be determined using a 
second identifier. The second identifier can be a Low Latency Radio Network 
Temporary Identifier (low latency-RNTI) received in the higher layer configuration 
message.” Kuchibhotla at [0108]. 
 
“The controller 1720 can monitor the first region. Monitoring can include attempting 
to decode the data packets in the first region. For example, the controller 1720 can 
perform control channel monitoring in the first region. The controller 1720 can 
decode data in a data packet in the first region. The controller 1720 can deliver the 
decoded data from the data packet in the first region to an application layer. For 
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example, the controller 1720 can determine successful decoding of a control channel 
in the first region using a first identifier and can determine successful decoding of 
data in the data packet in the first region using a second identifier. The first identifier 
can be a Cell Radio Network Temporary Identifier (C-RNTI) received in the higher 
layer configuration message and the second identifier can be a Low Latency Radio 
Network Temporary Identifier (low latency-RNTI) received in the higher layer 
configuration message.” Kuchibhotla at [0148].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[e] wherein the DL preemption 
indication information 
indicates preempted resource 
information in a prior slot, 
which precedes a slot in which 
the DL preemption indication 
information is received, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the DL preemption indication information indicates preempted resource 
information in a prior slot, which precedes a slot in which the DL preemption 
indication information is received. For example, Kuchibhotla discloses this limitation 
based on the following exemplary citations: 
 
See 1[a], supra. 
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
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frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract. 
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe.” Kuchibhotla at [0037].  
 
“According to another possible embodiment, a resource assignment can be received. 
A first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0038].  
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
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latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0048].  
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“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets.” Kuchibhotla 
at [0059].  
 
“In some implementations, feedback (e.g. ACK or NACK) in response to decoding 
LL data can be sent in a subframe earlier than subframe n+4, such as subframe n+2, 
in response to LL data packets decoded in the first region of a subframe n. In this 
implementation, a device may be configured via higher layers with a low-latency 
transmission mode or a low-latency feature. The first region can be a control region 
corresponding to the first 1-3 OFDM symbols of a 1 ms TTI. Since the region is in 
the beginning portion of the subframe, the LL data sent there can be decoded much 
earlier. For example, the decoding can start when the device receives 3 OFDM 
symbols (if the LL data is sent in control region) rather than after device receives all 
14 OFDM symbols (if the LL data were to be sent in regular manner, such as using 
PDSCH RBs that span till the end of the subframe that are assigned via DCI in 
PDCCH/EPDCCH) of a 1 ms TTI. Due to this early decoding benefit, the device can 
then transmit the feedback earlier, such as in subframe n+2, or in latter half of 
subframe n+1. If the payload for LL data is small, such as around 100 bits or so the 
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control channel decoder implemented in devices can also take advantage of the 
smaller payload to complete the decoding early.” Kuchibhotla at [0064].  
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“According to a related implementation, the device can be configured with a low 
latency DCI format that can work with any transmission mode. Up to three or more 
Orthogonal Frequency Multiplexed (OFDM) symbols can be used for a control 
region. Data can be sent on Control Channel Elements (CCE's) for small packets of 
data. An ACK can be sent in subframe n+2 is response to data on a Physical 
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Downlink Control Channel (PDCCH). In this implementation, a device may be 
configured via higher layers with a low-latency transmission mode or a low-latency 
feature. For small packets, the PDSCH that typically occupies the entire 1 ms TTI can 
instead be sent on CCE's comprising the PDCCH or control region. Since the control 
region can occur in the first 1-3 OFDM symbols of a 1 ms TTI, the data sent on the 
CCE's can be decoded much earlier, such as after a device receives 3 OFDM symbols 
rather than after device receives all 14 OFDM symbols of a 1 ms TTI. Due to this 
early decoding benefit, the device can then transmit the uplink feedback earlier, such 
as in subframe n+2, or in slot 2 of subframe n+1. The typical payloads that can be 
sent can be around 100 bits or so, and they can take advantage of the control channel 
decoder implemented in devices. The PDSCH data can be distinguished from the DCI 
based on Cyclic Redundancy Check (CRC) masking with a different CRCs. This can 
allow for reduced complexity, no change to existing PDSCH structure, such as TTI 
duration, RS, mapping, etc., only HARQ timing may be modified, and small low-
latency packets can be transmitted through a PDCCH structure.” Kuchibhotla at 
[0069].  
 
“FIG. 3 is an example illustration of a subframe 300 according to a related possible 
embodiment. The subframe 300 can include OFDM symbols 310 configured for low 
latency transmissions, resource blocks 320 configured for low latency transmissions, 
a first set of resource elements 330, such as first Low latency Channel Elements 
(LCE0), which can also be known as Data Channel Elements (DCE's), and a second 
set of resource elements 340, such as a second LCE1. The resource blocks configured 
for low latency transmissions may be localized physical resource blocks, localized 
virtual resource blocks, or distributed virtual resource blocks. Localized Virtual 
Resource Blocks (VRB) can be mapped directly to physical resource blocks, while 
distributed virtual resource blocks may be mapped to physical resource blocks in a 
predetermined manner such that contiguous distributed resource blocks are mapped to 
non-contiguous physical resource blocks with the location of the non-contiguous 
physical resource block in each slot being different. The resource blocks configured 
for low latency transmissions may be defined in terms of Resource Block Groups 

Patent Owner Ex. 2301
Page 59 of 255



 60 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

(RBGs), localized VRBs from one or more RBG subsets, or distributed VRBs. A 
RBG may be a set of consecutive virtual resource blocks (VRBs) of localized type. 
The Resource block group size (P) may be a function of the system bandwidth. A 
RBG subset p, where 0≦p<P, can include every Pth RBG starting from RBG p. A 
LCE typically can include multiple REs and the REs corresponding to the LCE need 
not be contiguous in time or frequency domain. A LCE can also be spread out 
between multiple RBs and even spread out between multiple Resource Block Groups 
(RBGs) including multiple RBs. In one embodiment, a LCE may comprise REs in a 
RBG in one or more OFDM symbols configured for low latency data packet 
transmission. In another embodiment, a LCE may comprise REs in a subset of 
localized VRBs from one or more of the P RBG subsets in one or more OFDM 
symbols. The subset of localized VRBs may correspond to VRBs in different RBGs. 
In another embodiment, a LCE may comprise REs in a subset of distributed VRBs in 
one or more OFDM symbols. The subset of distributed VRBs may be contiguous 
VRBs which as a result map to physical RBs that are distributed. A single symbol 
configured for low latency packet transmission can include multiple LCE's in 
different RB's configured for low latency packet transmission in the symbol. Low 
latency data packets can be on any of the symbols configured for low latency packet 
transmission, such as a subset of the symbols and can also be on a subset of RB's 
configured for low latency packet transmission. In some cases all the OFDM symbols 
and RBs in a subframe may be potentially used for low latency transmission and 
separate configuration signalling may not be necessary. In such cases, OFDM 
symbols 310 can be all the OFDM symbols in the subframe Similarly, RBs 320 can 
be all the RBs in the subframe. Some of the OFDM symbols 350 can include 
common reference signals, like pilot RE's, on some of the RE's in the symbols 350.” 
Kuchibhotla at [0070].  
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Kuchibhotla at Fig. 3.  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
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in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions. 
According to a possible implementation, in order to support regular latency 
transmissions in the same subframe as low latency transmissions, a marker can be 
transmitted where the marker can indicate which RE's are used in the subframe for 
low latency transmission. This information can be used to determine which Log 
Likelihood Ratios (LLR's) should be zeroed out while decoding regular latency 
transmissions. Regular latency and low latency transmissions may be received by 
different users, such as devices and/or UEs, in the same subframe. Alternately, 
regular latency and low latency transmissions may be received by the same user in 
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the same subframe, if the user is configured to receive both types of transmissions. 
Alternately, some users may be configured to receive regular latency transmissions in 
a first set of subframes and configured to receive low latency transmissions in a 
second set of subframes. The first set of subframes can be a subset of the second set 
of subframes. Regular latency transmissions can be transmitted in one or more RBs in 
the subframe. The RBs used for regular latency transmissions can be assigned via 
resource assignments and indicated using control channels. Since the same subframe 
can be used for both regular and low latency (LL) transmissions, the REs used for LL 
transmission and any marker transmissions may not be used for regular latency 
transmissions. The REs used for LL transmission and any marker transmissions can 
belong to the RBs assigned for regular latency transmissions.” Kuchibhotla at [0080-
82].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
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example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources.” Kuchibhotla at [0090].  
 
“The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe. 
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FIG. 22 is an example illustration of a subframe 2200 according to a possible 
embodiment. The subframe 2200 can include a control region 2210, a data region 
2220, a marker 2230, low latency data 2240 and a regular latency data region 2250. 
For a subframe where the device receives a resource assignment, the device can then 
determine that a marker signal can be present in RB0-RB2 in OFDM symbols 4 and 5 
of the first slot and OFDM symbols 0, 1, 4, and 5 of the second slot in time domain of 
the subframe. In this example, the possible locations of a marker signal can be a 
predefined set of RBs (e.g. RB0-RB2) in every OFDM symbol configured for LL 
transmission. In another example, where LL transmissions are made using LCEs, the 
device can look for the marker signal in REs corresponding one or more predefined 
LCEs (e.g. marker is transmitted in LCE0 in OFDM symbols where LCEs with LL 
transmissions are possible).” Kuchibhotla at [0091-92].  
 
“In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0095]. 
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To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[f] wherein the specific RNTI is 
received with information 
related to time and frequency, 
and 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI is received with information related to time and frequency, 
and. For example, Kuchibhotla discloses this limitation based on the following 
exemplary citations: 
 
See 1[d], supra. 
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract.  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
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be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe. 
According to another possible embodiment, a resource assignment can be received. A 
first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0037-38].  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
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The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions.” Kuchibhotla at 
[0080-81]. 
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
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with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources. 
The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
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and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0090-92]. 
 
“After receiving the marker signal, by decoding the information payload in the 
marker signal, the device can determine the REs where LL transmissions are present, 
and the device can further determine which of those REs overlap with the REs 
assigned to the device for receiving regular latency data transmission. Therefore, the 
device can determine a second set of time-frequency resources in the subframe, the 
second set of time-frequency resources used for a low latency data transmission, and 
the second set of time-frequency resources overlapping with at least a portion of the 
first set of time-frequency resources based on the marker signal. 
In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0094-0095]. 
 
“At 1530, a resource assignment can be transmitted. The resource assignment can 
assign a first set of time-frequency resources in a subframe for regular latency data 
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transmission. The subframe can be after the subframe in which the higher layer 
signaling is transmitted. 
At 1540, regular latency data can be transmitted in resources within a first set of time-
frequency resources in which low latency data is not transmitted. For example, 
regular latency data can be transmitted within at least some of the first set of time-
frequency resources in which low latency data is not transmitted. 
At 1550, low latency data can be transmitted within a second set of time-frequency 
resources in the subframe. The second set can at least partially overlap with the first 
set. The low latency data can have a lower latency than regular latency data. The low 
latency data within the second set of time-frequency resources may or may not 
occupy all of the resources in the second set.” Kuchibhotla at [0128-130]; see also, id. 
at [0131-141]. 
 
“According to another possible embodiment, the transceiver 1750 can receive a 
resource assignment. The controller 1720 can determine a first set of time-frequency 
resources in a subframe from the resource assignment. The controller 1720 can 
determine a second set of time-frequency resources in the subframe. The second set 
of time-frequency resources can be used for a low latency data transmission. The 
second set of time-frequency resources can overlap with at least a portion of the first 
set of time-frequency resources. The transceiver 1750 can receive a regular latency 
data transmission in the subframe. The controller 1720 can decode the regular latency 
data transmission in the subframe based on the determined first and second set of 
time-frequency resources, where the regular latency transmission can have a longer 
latency than the low latency transmission.” Kuchibhotla at [0159].  
 
“According to a possible embodiment, the transceiver 1840 can transmit a resource 
assignment. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. The transceiver 1840 
can transmit low latency data within a second set of time-frequency resources in the 
subframe. The second set can at least partially overlap with the first set, where low 
latency data has a lower latency than regular latency data. The transceiver 1840 can 
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transmit a marker signal, the marker signal indicating a presence of low latency data 
transmission in the subframe. The controller 1810 can also generate the resource 
assignment, configure the low latency data for transmission, and generate the marker 
signal.” Kuchibhotla at [0165].  
 
“A method comprising: 
transmitting a resource assignment, the resource assignment assigning a first set of 
time-frequency resources in a subframe for regular latency data transmission; 
transmitting low latency data within a second set of time-frequency resources in the 
subframe, the second set at least partially overlapping with the first set, where low 
latency data has a lower latency than regular latency data; and 
transmitting a marker signal, the marker signal indicating a presence of low latency 
data transmission in the subframe.” Kuchibhotla at Claim 1; see also, id. at Claims 2-
33. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

1[g] wherein the information 
related to time and frequency 
is received for the reception of 
the DL preemption indication 
information through the UE-
specific RRC signaling. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the information related to time and frequency is received for the reception of 
the DL preemption indication information through the UE-specific RRC signaling. 
For example, Kuchibhotla discloses this limitation based on the following exemplary 
citations: 
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“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract.  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe. 
According to another possible embodiment, a resource assignment can be received. A 
first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0037-38].  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
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subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
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monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
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symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
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“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  

Patent Owner Ex. 2301
Page 77 of 255



 78 

Invalidity of U.S. Patent 11,405,942 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
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element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
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DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
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the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
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time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions.” Kuchibhotla at 
[0080-81]. 
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
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indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap resource 
allocations of users scheduled with a particular set of modulation of Modulation and 
Coding Scheme (MCS) levels. For example, if the LL transmissions overlap only 
those resource allocations with low MCS levels (e.g. those corresponding to QPSK 
modulation and low coding rate, such as <0.8), the marker signal may not be 
transmitted. If the LL transmissions overlap resource allocations with high MCS 
levels (e.g. those corresponding to 64 QAM or higher modulation), the marker signal 
can be transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
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resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources. 
The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
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and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0090-92]. 
 
“After receiving the marker signal, by decoding the information payload in the 
marker signal, the device can determine the REs where LL transmissions are present, 
and the device can further determine which of those REs overlap with the REs 
assigned to the device for receiving regular latency data transmission. Therefore, the 
device can determine a second set of time-frequency resources in the subframe, the 
second set of time-frequency resources used for a low latency data transmission, and 
the second set of time-frequency resources overlapping with at least a portion of the 
first set of time-frequency resources based on the marker signal. 
In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0094-0095]. 
 
“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
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low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
“At 1530, a resource assignment can be transmitted. The resource assignment can 
assign a first set of time-frequency resources in a subframe for regular latency data 
transmission. The subframe can be after the subframe in which the higher layer 
signaling is transmitted. 
At 1540, regular latency data can be transmitted in resources within a first set of time-
frequency resources in which low latency data is not transmitted. For example, 
regular latency data can be transmitted within at least some of the first set of time-
frequency resources in which low latency data is not transmitted. 
At 1550, low latency data can be transmitted within a second set of time-frequency 
resources in the subframe. The second set can at least partially overlap with the first 
set. The low latency data can have a lower latency than regular latency data. The low 
latency data within the second set of time-frequency resources may or may not 
occupy all of the resources in the second set.” Kuchibhotla at [0128-130]; see also, id. 
at [0131-141]. 
 
“According to another possible embodiment, the transceiver 1750 can receive a 
resource assignment. The controller 1720 can determine a first set of time-frequency 
resources in a subframe from the resource assignment. The controller 1720 can 
determine a second set of time-frequency resources in the subframe. The second set 
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of time-frequency resources can be used for a low latency data transmission. The 
second set of time-frequency resources can overlap with at least a portion of the first 
set of time-frequency resources. The transceiver 1750 can receive a regular latency 
data transmission in the subframe. The controller 1720 can decode the regular latency 
data transmission in the subframe based on the determined first and second set of 
time-frequency resources, where the regular latency transmission can have a longer 
latency than the low latency transmission.” Kuchibhotla at [0159].  
 
“According to a possible embodiment, the transceiver 1840 can transmit a resource 
assignment. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. The transceiver 1840 
can transmit low latency data within a second set of time-frequency resources in the 
subframe. The second set can at least partially overlap with the first set, where low 
latency data has a lower latency than regular latency data. The transceiver 1840 can 
transmit a marker signal, the marker signal indicating a presence of low latency data 
transmission in the subframe. The controller 1810 can also generate the resource 
assignment, configure the low latency data for transmission, and generate the marker 
signal.” Kuchibhotla at [0165].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 
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2[a] The method according to claim 
1, wherein at least one of a 
subcarrier spacing and a time-
domain scheduling unit of first 
radio resources allocated for 
the first UE are different from 
second radio resources 
allocated for a second UE. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the 
method according to claim 1, wherein at least one of a subcarrier spacing and a time-
domain scheduling unit of first radio resources allocated for the first UE are different 
from second radio resources allocated for a second UE. For example, Kuchibhotla 
discloses this limitation based on the following exemplary citations: 
 
See Claim 1, supra. 
 
“According to another possible embodiment, a first control channel can be 
transmitted in a first temporal portion of a subframe. The subframe can include a 
plurality of Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time 
domain and a plurality of subcarriers in a frequency domain. The first control channel 
can occupy a first portion of subcarriers less than the plurality of subcarriers. The first 
control channel can assign first data resources only in the first temporal portion of the 
subframe. A second control channel can be transmitted in a second temporal portion 
of a subframe. The first temporal portion can occupy at least one different first 
OFDM symbol in the subframe from the second temporal portion. The second 
temporal portion can occupy at least one different second OFDM symbol in the 
subframe from the first temporal portion. The second control channel can occupy a 
second portion of subcarriers that is less than the plurality of subcarriers. The second 
control channel can assign second data resources only in the second temporal portion 
of the subframe. 
According to another possible embodiment, a first control channel can be monitored 
in a first temporal portion of a subframe. The subframe can include a plurality of 
Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time domain and 
a plurality of subcarriers in a frequency domain. The first control channel can occupy 
a first portion of subcarriers less than the plurality of subcarriers. The first control 
channel can assign data resources only in the first temporal portion of the subframe. 
A second control channel can be monitored in a second temporal portion of a 
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subframe. The first temporal portion can occupy at least one different OFDM symbol 
in the subframe from the second temporal portion. The second temporal portion can 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers less 
than the plurality of subcarriers. The second control channel can assign data resources 
only in the second temporal portion of the subframe. The first control channel can be 
decoded. In response to decoding the first control channel, data can be received in the 
first temporal portion of the subframe. The data in the first temporal portion can be 
assigned by the first control channel The data can be decoded.” Kuchibhotla at [0039-
40].  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
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search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“FIG. 2 is an example illustration 200 of subframes n through n+4 according to a 
possible embodiment. The subframe n can include a first region 210, such as a control 
region, and a second region 220, such as a data region. The first region 210 can 
include resource elements 230. In some embodiments, a resource element (RE) can 
represent a single subcarrier for a single OFDM symbol period in the subframe. More 
generally, a resource element can be a smallest identifiable 
time/frequency/code/spatial domain resource unit within the subframe. Data packets, 
such as low latency data packets or other data packets, can be mapped to at least one 
resource element of the resource elements 230. If a data packet is received in the first 
region 210, an acknowledgement, such as a HARQ ACK, can be sent in a subsequent 
subframe, such as a subframe earlier than subframe n+4, that is subsequent to the 
subframe n in which the data packet is received.” Kuchibhotla at [0056].  
 
“In some embodiments, the higher layer message can include a list of possible 
candidate resource elements or REGs, also used as control channel elements, that the 
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device can attempt to receive low latency data on. The base station can set aside a set 
of REGs for low latency transmission but these REGs can be available to be reused 
for PDCCH transmission in case there is no low latency data to be transmitted or if 
other scheduling priorities do not permit transmission of low latency data in that 
subframe.” Kuchibhotla at [0058]. 
 
“According to another possible embodiment, the transceiver 1750 can monitor a first 
control channel in a first temporal portion of a subframe. The combination of the 
transceiver 1750 and the controller 1720 can also be considered to monitor control 
channels in a subframe in that the transceiver 1750 can receive the subframe and the 
controller 1720 can attempt to decode the control channels. The subframe can include 
a plurality of OFDM symbols in a time domain and a plurality of subcarriers in a 
frequency domain. The first control channel can occupy a first portion of subcarriers 
less than the plurality of subcarriers. The first control channel can assign data 
resources only in the first temporal portion of the subframe. The transceiver can 
monitor a second control channel in a second temporal portion of a subframe. The 
first temporal portion can occupy at least one different OFDM symbol in the 
subframe from the second temporal portion. The second temporal portion can also 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers that 
are less than the plurality of subcarriers. The second control channel can assign data 
resources only in the second temporal portion of the subframe. The controller 1720 
can decode the first control channel The transceiver 1750, in response to decoding the 
first control channel, can receive data in the first temporal portion of the subframe. 
The data in the first temporal portion can be assigned by the first control channel The 
controller 1720 can decode the data.” Kuchibhotla at [0160].  
 
“According to a possible embodiment, the controller 1810 can configure a first 
control channel and a second control channel. The transceiver 1840 can transmit the 
first control channel in a first temporal portion of a subframe. The subframe can 
include a plurality of OFDM symbols in a time domain and a plurality of subcarriers 
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in a frequency domain. The first control channel can occupy a first portion of 
subcarriers that are less than the plurality of subcarriers. The first control channel can 
assign first data resources only in the first temporal portion of the subframe. The 
transceiver 1840 can transmit the second control channel in a second temporal portion 
of a subframe. The second control channel can occupy a second portion of subcarriers 
that is less than the plurality of subcarriers. The first temporal portion can occupy at 
least one different first OFDM symbol in the subframe from the second temporal 
portion. The second temporal portion also can occupy at least one different second 
OFDM symbol in the subframe from the first temporal portion. The second control 
channel can assign second data resources only in the second temporal portion of the 
subframe.” Kuchibhotla at [0166].  
 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

 
3. Claim 3 
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3[a] The method according to claim 
1, wherein the DL preemption 
indication information is 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the 
method according to claim 1, wherein the DL preemption indication information is 
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received through a common 
search space of the DL control 
channel. 

received through a common search space of the DL control channel. For example, 
Kuchibhotla discloses this limitation based on the following exemplary citations: 
 
See Claim 1, supra.  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
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spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“A UE is required to perform (6, 6, 2, 2) blind decodings for L=(1, 2, 4, 8) UE 
specific search spaces respectively where L refers to the aggregation level of the 
search space. The total maximum number of blind decoding attempts a UE is then 
require to perform per subframe control region is therefore 44 (=2×(6,6,2,2)+2×(4,2)) 
for two DCI format sizes in the UE specific search space and two DCI format sizes in 
the common search space. A hashing function is used by the base station and the UE 
to find the PDCCH candidate locations in each search space. The hashing function is 
based on the UE RNTI (identifier associated with the UE. e.g., C-RNTI, or 
Temporary C-RNTI), aggregation level (L), the total number of CCEs available in the 
control region (Ncce), the subframe number or index, and the maximum number of 
PDCCH candidates for the search space. Such an approach prevents blocking when 
multiple control channels and/or low latency data packets occur in the same region of 
a subframe.” Kuchibhotla at [0049]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
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“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
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device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076]. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
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of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

 
 
4. Claim 5 
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5[pre] A method of transmitting a 
downlink (DL) signal by a 
base station (BS), the method 
comprising: 

To the extent the preamble is limiting, at least under Pegasus’s apparent infringement 
theory, Kuchibhotla discloses a method of transmitting a downlink (DL) signal by a 
base station (BS), the method comprising. For example, Kuchibhotla discloses this 
limitation based on the following exemplary citations: 
 
See 1[pre], supra. 
 
“Packet data latency is one of the performance metrics widely used to benchmark 
system performance. Packet data latency is important not only for the perceived 
responsiveness of the system; it is also a parameter that indirectly influences the 
throughput. Certain traffic types are latency sensitive and require reduced latency for 
their data packets. Such latency sensitive traffic types can include Voice over Internet 
Protocol, such as for telephone calls, can include gaming, can include automobile 
control signals, and can include other time sensitive traffic types. HTTP/TCP is the 
dominating application and transport layer protocol suite used on the internet today 
with the TCP slow start period is a significant part of the total transport period of the 
packet stream. During TCP slow start the performance is latency limited. Hence, 
improved latency can improve the average throughput, for this type of TCP-based 
data transactions. The latency sensitive traffic types require downlink and uplink 
packet latency reduction, such as reduction in the time taken for a device in connected 
mode to transmit and receive data and signals. This is opposed to normal latency 
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packets that are used for traffic types like file downloading and uploading, which are 
less latency sensitive because the latency minimally affects the file transfers and the 
normal latency is not readily apparent to a user.” Kuchibhotla at [0006].  
 
“The communication system 100 can utilize Orthogonal Frequency Division Multiple 
Access (OFDMA) or a next generation single-carrier based FDMA architecture for 
uplink transmissions, such as interleaved FDMA (IFDMA), Localized FDMA 
(LFDMA), Discrete Fourier Transform-spread OFDM (DFT-SOFDM) with IFDMA 
or LFDMA. In other embodiments, the architecture may also include the use of 
spreading techniques such as direct-sequence CDMA (DS-CDMA), multi-carrier 
CDMA (MC-CDMA), multi-carrier direct sequence CDMA (MC-DS-CDMA), 
Orthogonal Frequency and Code Division Multiplexing (OFCDM) with one or two 
dimensional spreading, or simpler time and frequency division multiplexing/multiple 
access techniques. In another implementation, the wireless communication system is 
compliant with the 3GPP Universal Mobile Telecommunications System (UMTS) 
LTE protocol, also referred to as EUTRA or some later generation thereof, wherein 
the base unit transmits using an orthogonal frequency division multiplexing (OFDM) 
modulation scheme on the downlink and the user terminals transmit on the uplink 
using a single carrier frequency division multiple access (SC-FDMA) scheme. In yet 
another implementation, the wireless communication system is compliant with the 
3GPP Universal Mobile Telecommunications System (UMTS) LTE-Advanced 
protocol, also referred to as LTE-A or some later generation or release of LTE 
thereof, wherein the base unit can transmit using an orthogonal frequency division 
multiplexing (OFDM) modulation scheme on a single or a plurality of downlink 
component carriers and the user terminals can transmit on the uplink using a single or 
plurality of uplink component carriers. More generally the wireless communication 
system may implement some other open or proprietary communication protocol, for 
example, WiMAX, among other existing and future protocols. The architecture in 
which the features of the embodiments are implemented may also be based on 
simpler time and/or frequency division and/or space division multiplexing/multiple 
access techniques, or a combination of these various techniques. In alternate 
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embodiments, the wireless communication system may utilize other communication 
system protocols including, but not limited to, Time Division Multiple Access 
(TDMA) or direct sequence Code Division Multiple Access (CDMA). The 
communication system may be a Time Division Duplex (TDD) or Frequency 
Division Duplex (FDD) system.” Kuchibhotla at [0043].  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
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particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 

Patent Owner Ex. 2301
Page 100 of 255



 101 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
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this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
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also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
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resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
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monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets. 
According to a related implementation, the device can be configured via higher layer 
signalling to monitor for low latency (LL) data packets with a low latency Downlink 
Control Information (DCI) format (e.g. a DCI Format LL1). The low latency DCI 
format can also be alternatively referred to as Low latency Data Information format 
(LDI format). The device may also be configured with higher layers with 
transmission mode and, based on the transmission mode, the device may monitor 
control signalling that assigns PDSCH data assignments using transmission of one or 
more DCI formats (e.g. DCI format 1A,1,2,2A,2B,2C). The device may monitor for 
low latency data packets with the low latency DCI format in the control region of the 
subframe. Up to three or more OFDM symbols can be used for the control region. 
Alternately, up to 8 or more RBs in the subframe can be used for control region.” 
Kuchibhotla at [0059-60]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
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the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes. 
In one embodiment, a device can be configured with a low-latency transmission 
mode, such as a low latency downlink control information format where transmission 
(Tx) HARQ ACK can be sent in subframe n+2 instead of n+4, there can be a 
Transport Block (TB) size restriction, there can be a Timing Advance (TA) restriction 
that can limit the configuration of the smaller latency to small(er) cells, there can be a 
dedicated PDSCH resource like in Semi Persistent Scheduling (SPS), where the 
ACK/NACK feedback can be similar to Rel-8, such as a dynamic ACK/NACK based 
on a Control Channel Element (CCE) index, and where there can be a small 
maximum Code Block (CB) size, such as 1500 bits instead of 6144 bits, which can 
improve pipelining and/or reduce complexity. A maximum Code Block (CB) size can 
correspond to the largest information payload size that can be channel encoded for 
transmission on a particular physical channel, such as PDSCH before the information 
payload is segmented in to multiple code blocks. A transport block can include one or 
more code blocks. 
For example, a device may be configured via higher layers with a low-latency 
transmission mode or a low-latency feature. In such a case, the device may be 
required to transmit the HARQ feedback faster than a Rel-8 device, such as for a 
Downlink (DL) grant for PDSCH received in subframe n, the device may be required 
to transmit the corresponding HARQ-ACK feedback in subframe n+2 instead of 
subframe n+4. This can imply that the device processing time for a PDSCH can be 
reduced from 3-TA to 1-TA. To ensure that the device complexity is not adversely 
impacted by this shortened processing time, there may be restrictions imposed on TB 
size, and/or the TA value supported at the device for low-latency operation. For very 
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short transport blocks, a dedicated PDCCH resource, like in Semi-Persistent 
Scheduling (SPS), can be directly assigned to PDSCH. This can allow the device to 
start detecting and decoding the PDSCH early and to send the uplink feedback much 
faster. 
According to a related implementation, the device can be configured with a low 
latency DCI format that can work with any transmission mode. Up to three or more 
Orthogonal Frequency Multiplexed (OFDM) symbols can be used for a control 
region. Data can be sent on Control Channel Elements (CCE's) for small packets of 
data. An ACK can be sent in subframe n+2 is response to data on a Physical 
Downlink Control Channel (PDCCH). In this implementation, a device may be 
configured via higher layers with a low-latency transmission mode or a low-latency 
feature. For small packets, the PDSCH that typically occupies the entire 1 ms TTI can 
instead be sent on CCE's comprising the PDCCH or control region. Since the control 
region can occur in the first 1-3 OFDM symbols of a 1 ms TTI, the data sent on the 
CCE's can be decoded much earlier, such as after a device receives 3 OFDM symbols 
rather than after device receives all 14 OFDM symbols of a 1 ms TTI. Due to this 
early decoding benefit, the device can then transmit the uplink feedback earlier, such 
as in subframe n+2, or in slot 2 of subframe n+1. The typical payloads that can be 
sent can be around 100 bits or so, and they can take advantage of the control channel 
decoder implemented in devices. The PDSCH data can be distinguished from the DCI 
based on Cyclic Redundancy Check (CRC) masking with a different CRCs. This can 
allow for reduced complexity, no change to existing PDSCH structure, such as TTI 
duration, RS, mapping, etc., only HARQ timing may be modified, and small low-
latency packets can be transmitted through a PDCCH structure.” Kuchibhotla at 
[0066-69].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
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ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[a] configuring, by the BS, a 
specific radio network 
temporary identifier (RNTI) 
for DL preemption indication 
information; 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
configuring, by the BS, a specific radio network temporary identifier (RNTI) for DL 
preemption indication information. For example, Kuchibhotla discloses this limitation 
based on the following exemplary citations: 
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
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control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
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DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
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low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
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of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
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The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
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region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
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10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
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low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap resource 
allocations of users scheduled with a particular set of modulation of Modulation and 
Coding Scheme (MCS) levels. For example, if the LL transmissions overlap only 
those resource allocations with low MCS levels (e.g. those corresponding to QPSK 
modulation and low coding rate, such as <0.8), the marker signal may not be 
transmitted. If the LL transmissions overlap resource allocations with high MCS 
levels (e.g. those corresponding to 64 QAM or higher modulation), the marker signal 
can be transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“In some implementations, the device may receive a marker signal. The device can 
use the marker signal to determine the second set of time-frequency resources. The 
device can determine the location of marker signal based on a pre-defined location of 
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the marker signal. For example, the device may determine from RRC signalling that 
LL transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0092]. 
 
“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 
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5[b] transmitting, from the BS, the 
configured specific RNTI to a 
first user equipment (UE) 
through a UE-specific radio 
resource control (RRC) 
signaling; and 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
transmitting, from the BS, the configured specific RNTI to a first user equipment 
(UE) through a UE-specific radio resource control (RRC) signaling; and. For 
example, Kuchibhotla discloses this limitation based on the following exemplary 
citations: 
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
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particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
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signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
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this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
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“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
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data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 

Patent Owner Ex. 2301
Page 123 of 255



 124 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
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loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
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LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap resource 
allocations of users scheduled with a particular set of modulation of Modulation and 
Coding Scheme (MCS) levels. For example, if the LL transmissions overlap only 
those resource allocations with low MCS levels (e.g. those corresponding to QPSK 
modulation and low coding rate, such as <0.8), the marker signal may not be 
transmitted. If the LL transmissions overlap resource allocations with high MCS 
levels (e.g. those corresponding to 64 QAM or higher modulation), the marker signal 
can be transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“In some implementations, the device may receive a marker signal. The device can 
use the marker signal to determine the second set of time-frequency resources. The 
device can determine the location of marker signal based on a pre-defined location of 
the marker signal. For example, the device may determine from RRC signalling that 
LL transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
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and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0092]. 
 
“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[c] transmitting, from the BS, the 
DL preemption indication 
information based on the 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
transmitting, from the BS, the DL preemption indication information based on the 
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specific RNTI through a multicast signal. For example, Kuchibhotla discloses this 
limitation based on the following exemplary citations: 
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
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random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
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Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
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example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[d] wherein the specific RNTI 
transmitted through the UE 
specific RRC signaling is a 
newly defined RNTI other than 
at least a cell-RNTI (C-RNTI), 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI transmitted through the UE specific RRC signaling is a 
newly defined RNTI other than at least a cell-RNTI (C-RNTI). For example, 
Kuchibhotla discloses this limitation based on the following exemplary citations: 
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
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control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
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symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
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(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
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location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0047].  
 

Patent Owner Ex. 2301
Page 135 of 255



 136 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
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required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“n one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet. 
Channel coding (e.g., convolutional coding) blind detection can be used to distinguish 
between PDCCH DCI formats with different sizes. For DCI formats of the same size, 
different masking of the scrambled CRC can be used or instead an extra bit in the 
PDCCH payload itself can be used to distinguish between same size PDCCH DCI 

Patent Owner Ex. 2301
Page 137 of 255



 138 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, the 
case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI format 
1A instead of C-RNTI.” Kuchibhotla at [0051-52].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
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of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062].  
 
“In one embodiment, similar to the control channel structure described above in terms 
of search space and aggregation levels, a UE, such as a device, may be configured via 
higher layer signalling to monitor for low latency (LL) data packets with one or more 
Low latency Data Information (LDI) format(s) in a subset of the LCEs at a particular 
LCE aggregation level, L, (e.g., L=1, 2, 4 or 8 LCEs). The set of aggregated LCEs 
from the subset of the LCEs at a particular LCE aggregation level, L, can correspond 
to the set of low latency data candidates at the aggregation level L that the particular 
device monitors in a search space corresponding to subset of the LCEs at the 
particular LCE aggregation level, L. The device can monitor a set of low latency data 
candidates at a given aggregation level for low latency data packet where monitoring 
implies attempting to decode each of the low latency data candidates in the set 
according to all the monitored LDI formats. The device can determine successful 
decoding of data payload of a low latency data packet corresponding to a low latency 
data candidate by using an identifier associated with the UE such as C-RNTI or LL-
RNTI which masks or scrambles the Cyclic Redundancy Check (CRC) of the data 
payload. In some embodiments, a hashing function may be used to find the low 
latency data candidate locations in each search space. The hashing function may be 
based on the UE RNTI (identifier associated with the UE, such as C-RNTI or LL-
RNTI), aggregation level (L), the total number of LCEs available (Nlce), the OFDM 
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symbol number or index, and the maximum number of low latency data candidates 
for the search space. In one method of determining the LCE locations 
Sk (L) corresponding to a low latency data candidate m of each aggregation level L 
(e.g., L=(1, 2, 4, or 8)), the search space for OFDM symbol ‘k’ of a subframe is given 
by equation: 
 
S k (L) =L{(Y k +m) mod ([N LCE,k /L])}+i   (2) 
 
where 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is for example, C-RNTI or temporary C-RNTI or LL-RNTI; NLCE,k is the 
number of total LCEs available for OFDM symbol k; 
m=0, . . . , M(L))−1 where M(L) is the number of low latency data candidates to 
monitor in the search space at aggregation level L; and 
i=0, . . . ,L−1 where i spans each consecutive LCE of the low latency data 
hypothesis.” Kuchibhotla at [0071].  
 
“At 1250, data in the data packet in the first region can be decoded. The data packet 
can be a low latency data packet with a latency lower than a normal data packet. 
Also, successful decoding of a control channel in the first region can be determined 
using a first identifier. The first identifier can be a Cell Radio Network Temporary 
Identifier (C-RNTI) received in the higher layer configuration message. Successful 
decoding of data in the data packet in the first region can also be determined using a 
second identifier. The second identifier can be a Low Latency Radio Network 
Temporary Identifier (low latency-RNTI) received in the higher layer configuration 
message.” Kuchibhotla at [0108]. 
 
“The controller 1720 can monitor the first region. Monitoring can include attempting 
to decode the data packets in the first region. For example, the controller 1720 can 
perform control channel monitoring in the first region. The controller 1720 can 
decode data in a data packet in the first region. The controller 1720 can deliver the 
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decoded data from the data packet in the first region to an application layer. For 
example, the controller 1720 can determine successful decoding of a control channel 
in the first region using a first identifier and can determine successful decoding of 
data in the data packet in the first region using a second identifier. The first identifier 
can be a Cell Radio Network Temporary Identifier (C-RNTI) received in the higher 
layer configuration message and the second identifier can be a Low Latency Radio 
Network Temporary Identifier (low latency-RNTI) received in the higher layer 
configuration message.” Kuchibhotla at [0148].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[e] wherein the DL preemption 
indication information 
indicates preempted resource 
information in a prior slot, 
which precedes a slot in which 
the DL preemption indication 
information is transmitted, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the DL preemption indication information indicates preempted resource 
information in a prior slot, which precedes a slot in which the DL preemption 
indication information is transmitted. For example, Kuchibhotla discloses this 
limitation based on the following exemplary citations: 
 
See 1[b], supra.  
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
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resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract. 
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe.” Kuchibhotla at [0037].  
 
“According to another possible embodiment, a resource assignment can be received. 
A first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0038].  
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
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location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0048].  
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“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets.” Kuchibhotla 
at [0059].  
 
“In some implementations, feedback (e.g. ACK or NACK) in response to decoding 
LL data can be sent in a subframe earlier than subframe n+4, such as subframe n+2, 
in response to LL data packets decoded in the first region of a subframe n. In this 
implementation, a device may be configured via higher layers with a low-latency 
transmission mode or a low-latency feature. The first region can be a control region 
corresponding to the first 1-3 OFDM symbols of a 1 ms TTI. Since the region is in 
the beginning portion of the subframe, the LL data sent there can be decoded much 
earlier. For example, the decoding can start when the device receives 3 OFDM 
symbols (if the LL data is sent in control region) rather than after device receives all 
14 OFDM symbols (if the LL data were to be sent in regular manner, such as using 
PDSCH RBs that span till the end of the subframe that are assigned via DCI in 
PDCCH/EPDCCH) of a 1 ms TTI. Due to this early decoding benefit, the device can 
then transmit the feedback earlier, such as in subframe n+2, or in latter half of 
subframe n+1. If the payload for LL data is small, such as around 100 bits or so the 
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control channel decoder implemented in devices can also take advantage of the 
smaller payload to complete the decoding early.” Kuchibhotla at [0064].  
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“According to a related implementation, the device can be configured with a low 
latency DCI format that can work with any transmission mode. Up to three or more 
Orthogonal Frequency Multiplexed (OFDM) symbols can be used for a control 
region. Data can be sent on Control Channel Elements (CCE's) for small packets of 
data. An ACK can be sent in subframe n+2 is response to data on a Physical 
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Downlink Control Channel (PDCCH). In this implementation, a device may be 
configured via higher layers with a low-latency transmission mode or a low-latency 
feature. For small packets, the PDSCH that typically occupies the entire 1 ms TTI can 
instead be sent on CCE's comprising the PDCCH or control region. Since the control 
region can occur in the first 1-3 OFDM symbols of a 1 ms TTI, the data sent on the 
CCE's can be decoded much earlier, such as after a device receives 3 OFDM symbols 
rather than after device receives all 14 OFDM symbols of a 1 ms TTI. Due to this 
early decoding benefit, the device can then transmit the uplink feedback earlier, such 
as in subframe n+2, or in slot 2 of subframe n+1. The typical payloads that can be 
sent can be around 100 bits or so, and they can take advantage of the control channel 
decoder implemented in devices. The PDSCH data can be distinguished from the DCI 
based on Cyclic Redundancy Check (CRC) masking with a different CRCs. This can 
allow for reduced complexity, no change to existing PDSCH structure, such as TTI 
duration, RS, mapping, etc., only HARQ timing may be modified, and small low-
latency packets can be transmitted through a PDCCH structure.” Kuchibhotla at 
[0069].  
 
“FIG. 3 is an example illustration of a subframe 300 according to a related possible 
embodiment. The subframe 300 can include OFDM symbols 310 configured for low 
latency transmissions, resource blocks 320 configured for low latency transmissions, 
a first set of resource elements 330, such as first Low latency Channel Elements 
(LCE0), which can also be known as Data Channel Elements (DCE's), and a second 
set of resource elements 340, such as a second LCE1. The resource blocks configured 
for low latency transmissions may be localized physical resource blocks, localized 
virtual resource blocks, or distributed virtual resource blocks. Localized Virtual 
Resource Blocks (VRB) can be mapped directly to physical resource blocks, while 
distributed virtual resource blocks may be mapped to physical resource blocks in a 
predetermined manner such that contiguous distributed resource blocks are mapped to 
non-contiguous physical resource blocks with the location of the non-contiguous 
physical resource block in each slot being different. The resource blocks configured 
for low latency transmissions may be defined in terms of Resource Block Groups 
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(RBGs), localized VRBs from one or more RBG subsets, or distributed VRBs. A 
RBG may be a set of consecutive virtual resource blocks (VRBs) of localized type. 
The Resource block group size (P) may be a function of the system bandwidth. A 
RBG subset p, where 0≦p<P, can include every Pth RBG starting from RBG p. A 
LCE typically can include multiple REs and the REs corresponding to the LCE need 
not be contiguous in time or frequency domain. A LCE can also be spread out 
between multiple RBs and even spread out between multiple Resource Block Groups 
(RBGs) including multiple RBs. In one embodiment, a LCE may comprise REs in a 
RBG in one or more OFDM symbols configured for low latency data packet 
transmission. In another embodiment, a LCE may comprise REs in a subset of 
localized VRBs from one or more of the P RBG subsets in one or more OFDM 
symbols. The subset of localized VRBs may correspond to VRBs in different RBGs. 
In another embodiment, a LCE may comprise REs in a subset of distributed VRBs in 
one or more OFDM symbols. The subset of distributed VRBs may be contiguous 
VRBs which as a result map to physical RBs that are distributed. A single symbol 
configured for low latency packet transmission can include multiple LCE's in 
different RB's configured for low latency packet transmission in the symbol. Low 
latency data packets can be on any of the symbols configured for low latency packet 
transmission, such as a subset of the symbols and can also be on a subset of RB's 
configured for low latency packet transmission. In some cases all the OFDM symbols 
and RBs in a subframe may be potentially used for low latency transmission and 
separate configuration signalling may not be necessary. In such cases, OFDM 
symbols 310 can be all the OFDM symbols in the subframe Similarly, RBs 320 can 
be all the RBs in the subframe. Some of the OFDM symbols 350 can include 
common reference signals, like pilot RE's, on some of the RE's in the symbols 350.” 
Kuchibhotla at [0070].  
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Kuchibhotla at Fig. 3.  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
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in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions. 
According to a possible implementation, in order to support regular latency 
transmissions in the same subframe as low latency transmissions, a marker can be 
transmitted where the marker can indicate which RE's are used in the subframe for 
low latency transmission. This information can be used to determine which Log 
Likelihood Ratios (LLR's) should be zeroed out while decoding regular latency 
transmissions. Regular latency and low latency transmissions may be received by 
different users, such as devices and/or UEs, in the same subframe. Alternately, 
regular latency and low latency transmissions may be received by the same user in 
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the same subframe, if the user is configured to receive both types of transmissions. 
Alternately, some users may be configured to receive regular latency transmissions in 
a first set of subframes and configured to receive low latency transmissions in a 
second set of subframes. The first set of subframes can be a subset of the second set 
of subframes. Regular latency transmissions can be transmitted in one or more RBs in 
the subframe. The RBs used for regular latency transmissions can be assigned via 
resource assignments and indicated using control channels. Since the same subframe 
can be used for both regular and low latency (LL) transmissions, the REs used for LL 
transmission and any marker transmissions may not be used for regular latency 
transmissions. The REs used for LL transmission and any marker transmissions can 
belong to the RBs assigned for regular latency transmissions.” Kuchibhotla at [0080-
82].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
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example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources.” Kuchibhotla at [0090].  
 
“The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe. 
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FIG. 22 is an example illustration of a subframe 2200 according to a possible 
embodiment. The subframe 2200 can include a control region 2210, a data region 
2220, a marker 2230, low latency data 2240 and a regular latency data region 2250. 
For a subframe where the device receives a resource assignment, the device can then 
determine that a marker signal can be present in RB0-RB2 in OFDM symbols 4 and 5 
of the first slot and OFDM symbols 0, 1, 4, and 5 of the second slot in time domain of 
the subframe. In this example, the possible locations of a marker signal can be a 
predefined set of RBs (e.g. RB0-RB2) in every OFDM symbol configured for LL 
transmission. In another example, where LL transmissions are made using LCEs, the 
device can look for the marker signal in REs corresponding one or more predefined 
LCEs (e.g. marker is transmitted in LCE0 in OFDM symbols where LCEs with LL 
transmissions are possible).” Kuchibhotla at [0091-92].  
 
“In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0095]. 
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To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[f] wherein the specific RNTI is 
transmitted with information 
related to time and frequency, 
and 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI is transmitted with information related to time and 
frequency, and. For example, Kuchibhotla discloses this limitation based on the 
following exemplary citations: 
 
See 1[g], supra.  
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract.  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
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be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe. 
According to another possible embodiment, a resource assignment can be received. A 
first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0037-38].  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
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The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions.” Kuchibhotla at 
[0080-81]. 
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
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with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources. 
The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
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and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0090-92]. 
 
“After receiving the marker signal, by decoding the information payload in the 
marker signal, the device can determine the REs where LL transmissions are present, 
and the device can further determine which of those REs overlap with the REs 
assigned to the device for receiving regular latency data transmission. Therefore, the 
device can determine a second set of time-frequency resources in the subframe, the 
second set of time-frequency resources used for a low latency data transmission, and 
the second set of time-frequency resources overlapping with at least a portion of the 
first set of time-frequency resources based on the marker signal. 
In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0094-0095]. 
 
“At 1530, a resource assignment can be transmitted. The resource assignment can 
assign a first set of time-frequency resources in a subframe for regular latency data 
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transmission. The subframe can be after the subframe in which the higher layer 
signaling is transmitted. 
At 1540, regular latency data can be transmitted in resources within a first set of time-
frequency resources in which low latency data is not transmitted. For example, 
regular latency data can be transmitted within at least some of the first set of time-
frequency resources in which low latency data is not transmitted. 
At 1550, low latency data can be transmitted within a second set of time-frequency 
resources in the subframe. The second set can at least partially overlap with the first 
set. The low latency data can have a lower latency than regular latency data. The low 
latency data within the second set of time-frequency resources may or may not 
occupy all of the resources in the second set.” Kuchibhotla at [0128-130]; see also, id. 
at [0131-141]. 
 
“According to another possible embodiment, the transceiver 1750 can receive a 
resource assignment. The controller 1720 can determine a first set of time-frequency 
resources in a subframe from the resource assignment. The controller 1720 can 
determine a second set of time-frequency resources in the subframe. The second set 
of time-frequency resources can be used for a low latency data transmission. The 
second set of time-frequency resources can overlap with at least a portion of the first 
set of time-frequency resources. The transceiver 1750 can receive a regular latency 
data transmission in the subframe. The controller 1720 can decode the regular latency 
data transmission in the subframe based on the determined first and second set of 
time-frequency resources, where the regular latency transmission can have a longer 
latency than the low latency transmission.” Kuchibhotla at [0159].  
 
“According to a possible embodiment, the transceiver 1840 can transmit a resource 
assignment. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. The transceiver 1840 
can transmit low latency data within a second set of time-frequency resources in the 
subframe. The second set can at least partially overlap with the first set, where low 
latency data has a lower latency than regular latency data. The transceiver 1840 can 
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transmit a marker signal, the marker signal indicating a presence of low latency data 
transmission in the subframe. The controller 1810 can also generate the resource 
assignment, configure the low latency data for transmission, and generate the marker 
signal.” Kuchibhotla at [0165].  
 
“A method comprising: 
transmitting a resource assignment, the resource assignment assigning a first set of 
time-frequency resources in a subframe for regular latency data transmission; 
transmitting low latency data within a second set of time-frequency resources in the 
subframe, the second set at least partially overlapping with the first set, where low 
latency data has a lower latency than regular latency data; and 
transmitting a marker signal, the marker signal indicating a presence of low latency 
data transmission in the subframe.” Kuchibhotla at Claim 1; see also, id. at Claims 2-
33. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

5[g] wherein the information 
related to time and frequency 
is transmitted for a reception 
of the DL preemption 
indication information by the 

At least under Pegasus’s apparent infringement theory, Rudolf discloses wherein the 
information related to time and frequency is transmitted for a reception of the DL 
preemption indication information by the first UE through the UE-specific RRC 
signaling. For example, Rudolf discloses this limitation based on the following 
exemplary citations: 
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first UE through the UE-
specific RRC signaling. 

See 1[f] and 1[g], supra.  
 
To the extent it is found that Rudolf does not expressly disclose this limitation, the 
limitation is inherent. Moreover, to the extent it is found that Rudolf does not 
anticipate this claim, Rudolf renders it obvious, either alone, in combination with the 
knowledge of a person of ordinary skill in the art, and/or in combination with other 
prior art references identified in the cover pleading or herein. A person of ordinary 
skill in the art would have been motivated to combine Rudolf with any of the other 
prior art references identified in the cover pleading or herein with a reasonable 
expectation of success because each of these references contains familiar elements 
within the same field of endeavor to address the same known problems, according to 
known methods which would yield predictable results. 

 
5. Claim 6 
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6[a] The method according to claim 
5, wherein at least one of a 
subcarrier spacing and a time-
domain scheduling unit of first 
radio resources allocated for 
the first UE are different from 
second radio resources 
allocated for a second UE.  

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the 
method according to claim 5, wherein at least one of a subcarrier spacing and a time-
domain scheduling unit of first radio resources allocated for the first UE are different 
from second radio resources allocated for a second UE. For example, Kuchibhotla 
discloses this limitation based on the following exemplary citations: 
 
See 2[a], supra.  
 
“According to another possible embodiment, a first control channel can be 
transmitted in a first temporal portion of a subframe. The subframe can include a 
plurality of Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time 
domain and a plurality of subcarriers in a frequency domain. The first control channel 
can occupy a first portion of subcarriers less than the plurality of subcarriers. The first 
control channel can assign first data resources only in the first temporal portion of the 
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subframe. A second control channel can be transmitted in a second temporal portion 
of a subframe. The first temporal portion can occupy at least one different first 
OFDM symbol in the subframe from the second temporal portion. The second 
temporal portion can occupy at least one different second OFDM symbol in the 
subframe from the first temporal portion. The second control channel can occupy a 
second portion of subcarriers that is less than the plurality of subcarriers. The second 
control channel can assign second data resources only in the second temporal portion 
of the subframe. 
According to another possible embodiment, a first control channel can be monitored 
in a first temporal portion of a subframe. The subframe can include a plurality of 
Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time domain and 
a plurality of subcarriers in a frequency domain. The first control channel can occupy 
a first portion of subcarriers less than the plurality of subcarriers. The first control 
channel can assign data resources only in the first temporal portion of the subframe. 
A second control channel can be monitored in a second temporal portion of a 
subframe. The first temporal portion can occupy at least one different OFDM symbol 
in the subframe from the second temporal portion. The second temporal portion can 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers less 
than the plurality of subcarriers. The second control channel can assign data resources 
only in the second temporal portion of the subframe. The first control channel can be 
decoded. In response to decoding the first control channel, data can be received in the 
first temporal portion of the subframe. The data in the first temporal portion can be 
assigned by the first control channel The data can be decoded.” Kuchibhotla at [0039-
40].  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
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a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
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“FIG. 2 is an example illustration 200 of subframes n through n+4 according to a 
possible embodiment. The subframe n can include a first region 210, such as a control 
region, and a second region 220, such as a data region. The first region 210 can 
include resource elements 230. In some embodiments, a resource element (RE) can 
represent a single subcarrier for a single OFDM symbol period in the subframe. More 
generally, a resource element can be a smallest identifiable 
time/frequency/code/spatial domain resource unit within the subframe. Data packets, 
such as low latency data packets or other data packets, can be mapped to at least one 
resource element of the resource elements 230. If a data packet is received in the first 
region 210, an acknowledgement, such as a HARQ ACK, can be sent in a subsequent 
subframe, such as a subframe earlier than subframe n+4, that is subsequent to the 
subframe n in which the data packet is received.” Kuchibhotla at [0056].  
 
“In some embodiments, the higher layer message can include a list of possible 
candidate resource elements or REGs, also used as control channel elements, that the 
device can attempt to receive low latency data on. The base station can set aside a set 
of REGs for low latency transmission but these REGs can be available to be reused 
for PDCCH transmission in case there is no low latency data to be transmitted or if 
other scheduling priorities do not permit transmission of low latency data in that 
subframe.” Kuchibhotla at [0058]. 
 
“According to another possible embodiment, the transceiver 1750 can monitor a first 
control channel in a first temporal portion of a subframe. The combination of the 
transceiver 1750 and the controller 1720 can also be considered to monitor control 
channels in a subframe in that the transceiver 1750 can receive the subframe and the 
controller 1720 can attempt to decode the control channels. The subframe can include 
a plurality of OFDM symbols in a time domain and a plurality of subcarriers in a 
frequency domain. The first control channel can occupy a first portion of subcarriers 
less than the plurality of subcarriers. The first control channel can assign data 
resources only in the first temporal portion of the subframe. The transceiver can 
monitor a second control channel in a second temporal portion of a subframe. The 
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first temporal portion can occupy at least one different OFDM symbol in the 
subframe from the second temporal portion. The second temporal portion can also 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers that 
are less than the plurality of subcarriers. The second control channel can assign data 
resources only in the second temporal portion of the subframe. The controller 1720 
can decode the first control channel The transceiver 1750, in response to decoding the 
first control channel, can receive data in the first temporal portion of the subframe. 
The data in the first temporal portion can be assigned by the first control channel The 
controller 1720 can decode the data.” Kuchibhotla at [0160].  
 
“According to a possible embodiment, the controller 1810 can configure a first 
control channel and a second control channel. The transceiver 1840 can transmit the 
first control channel in a first temporal portion of a subframe. The subframe can 
include a plurality of OFDM symbols in a time domain and a plurality of subcarriers 
in a frequency domain. The first control channel can occupy a first portion of 
subcarriers that are less than the plurality of subcarriers. The first control channel can 
assign first data resources only in the first temporal portion of the subframe. The 
transceiver 1840 can transmit the second control channel in a second temporal portion 
of a subframe. The second control channel can occupy a second portion of subcarriers 
that is less than the plurality of subcarriers. The first temporal portion can occupy at 
least one different first OFDM symbol in the subframe from the second temporal 
portion. The second temporal portion also can occupy at least one different second 
OFDM symbol in the subframe from the first temporal portion. The second control 
channel can assign second data resources only in the second temporal portion of the 
subframe.” Kuchibhotla at [0166].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
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other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

 
6. Claim 7 
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7[a] The method according to claim 
5, wherein the DL preemption 
indication information is 
transmitted through a common 
search space of the DL control 
channel. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the 
method according to claim 5, wherein the DL preemption indication information is 
transmitted through a common search space of the DL control channel. For example, 
Kuchibhotla discloses this limitation based on the following exemplary citations: 
 
See 3[a], supra.  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 
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9[pre] A user equipment (UE) for 
receiving a downlink (DL) 
signal, the UE comprising: 

To the extent the preamble is limiting, at least under Pegasus’s apparent infringement 
theory, Kuchibhotla discloses A user equipment (UE) for receiving a downlink (DL) 
signal, the UE comprising. For example, Kuchibhotla discloses this limitation based 
on the following exemplary citations: 
 
See 1[pre], supra.  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
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DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“A UE is required to perform (6, 6, 2, 2) blind decodings for L=(1, 2, 4, 8) UE 
specific search spaces respectively where L refers to the aggregation level of the 
search space. The total maximum number of blind decoding attempts a UE is then 
require to perform per subframe control region is therefore 44 (=2×(6,6,2,2)+2×(4,2)) 
for two DCI format sizes in the UE specific search space and two DCI format sizes in 
the common search space. A hashing function is used by the base station and the UE 
to find the PDCCH candidate locations in each search space. The hashing function is 
based on the UE RNTI (identifier associated with the UE. e.g., C-RNTI, or 
Temporary C-RNTI), aggregation level (L), the total number of CCEs available in the 
control region (Ncce), the subframe number or index, and the maximum number of 
PDCCH candidates for the search space. Such an approach prevents blocking when 
multiple control channels and/or low latency data packets occur in the same region of 
a subframe.” Kuchibhotla at [0049]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
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in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
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Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076]. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
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not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[a] a receiver configured to 
receive a specific radio 
network temporary identifier 
(RNTI) for DL preemption 
indication information through 
a UE-specific radio resource 
control (RRC) signaling; 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses a 
receiver configured to receive a specific radio network temporary identifier (RNTI) 
for DL preemption indication information through a UE-specific radio resource 
control (RRC) signaling. For example, Kuchibhotla discloses this limitation based on 
the following exemplary citations: 
 
See 1[a], supra.  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
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systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
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PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
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latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
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mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
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M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
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elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 

Patent Owner Ex. 2301
Page 176 of 255



 177 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
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can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap resource 
allocations of users scheduled with a particular set of modulation of Modulation and 
Coding Scheme (MCS) levels. For example, if the LL transmissions overlap only 
those resource allocations with low MCS levels (e.g. those corresponding to QPSK 
modulation and low coding rate, such as <0.8), the marker signal may not be 
transmitted. If the LL transmissions overlap resource allocations with high MCS 
levels (e.g. those corresponding to 64 QAM or higher modulation), the marker signal 
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can be transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“In some implementations, the device may receive a marker signal. The device can 
use the marker signal to determine the second set of time-frequency resources. The 
device can determine the location of marker signal based on a pre-defined location of 
the marker signal. For example, the device may determine from RRC signalling that 
LL transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0092]. 
 
“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
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ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[b] after reception of the specific 
RNTI, a controller configured 
to monitor a DL control 
channel for receiving the DL 
preemption indication 
information based on the 
received specific RNTI, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses after 
reception of the specific RNTI, a controller configured to monitor a DL control 
channel for receiving the DL preemption indication information based on the received 
specific RNTI. For example, Kuchibhotla discloses this limitation based on the 
following exemplary citations: 
 
See 1[a], supra.  
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract. 
 
“According to a possible embodiment, a higher layer configuration message can be 
received. A first region of a subframe for receiving data packets can be determined 
based on the higher layer configuration message. The first region can include a first 
set of resource elements. The first set of resource elements can be a subset of a 
second set of resource elements in the first region. The first region can be used for 
control channel monitoring. The data packets can be mapped to at least one resource 
element of the first set of resource elements. The first region can be monitored by 
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attempting to decode the data packets in the first region. Data in the data packet in the 
first region can be decoded.” Kuchibhotla at [0034].  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe.” Kuchibhotla at [0037].  
 
“According to another possible embodiment, a resource assignment can be received. 
A first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0038].  
 
“According to another possible embodiment, a first control channel can be monitored 
in a first temporal portion of a subframe. The subframe can include a plurality of 
Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time domain and 
a plurality of subcarriers in a frequency domain. The first control channel can occupy 
a first portion of subcarriers less than the plurality of subcarriers. The first control 
channel can assign data resources only in the first temporal portion of the subframe. 
A second control channel can be monitored in a second temporal portion of a 
subframe. The first temporal portion can occupy at least one different OFDM symbol 
in the subframe from the second temporal portion. The second temporal portion can 
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occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers less 
than the plurality of subcarriers. The second control channel can assign data resources 
only in the second temporal portion of the subframe. The first control channel can be 
decoded. In response to decoding the first control channel, data can be received in the 
first temporal portion of the subframe. The data in the first temporal portion can be 
assigned by the first control channel The data can be decoded.” Kuchibhotla at 
[0040]. 
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
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in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
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types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
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DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
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UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0047].  
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 

Patent Owner Ex. 2301
Page 186 of 255



 187 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0048].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
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assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051]. 
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
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“In some other embodiments, the second set of resource elements can correspond to 
all the resource elements in the first region of the subframe. The first region can be 
used for control channel monitoring. Data packets can be mapped to (or transmitted 
on) at least one RE of the first set of REs. The device can monitor the first region, 
where monitoring can include attempting to decode the data packets in the first 
region. Attempting to decode can include blind decoding by the device. The device 
can decode data in the data packet in the first region. In one embodiment, the device 
can monitor the first set of REs in the first region, where monitoring can include 
attempting to decode the data packets in the first set of REs first region. Attempting 
to decode can include blind decoding by the device. The device can decode at least 
one data packet in at least some REs of the first set of REs in the first region.” 
Kuchibhotla at [0057].  
 
“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
packets delivery delay requirements than regular latency data packets.” Kuchibhotla 
at [0059]; see also, id. at [0060-65].  
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
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10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“In one embodiment, similar to the control channel structure described above in terms 
of search space and aggregation levels, a UE, such as a device, may be configured via 
higher layer signalling to monitor for low latency (LL) data packets with one or more 
Low latency Data Information (LDI) format(s) in a subset of the LCEs at a particular 
LCE aggregation level, L, (e.g., L=1, 2, 4 or 8 LCEs). The set of aggregated LCEs 
from the subset of the LCEs at a particular LCE aggregation level, L, can correspond 
to the set of low latency data candidates at the aggregation level L that the particular 
device monitors in a search space corresponding to subset of the LCEs at the 
particular LCE aggregation level, L. The device can monitor a set of low latency data 
candidates at a given aggregation level for low latency data packet where monitoring 
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implies attempting to decode each of the low latency data candidates in the set 
according to all the monitored LDI formats. The device can determine successful 
decoding of data payload of a low latency data packet corresponding to a low latency 
data candidate by using an identifier associated with the UE such as C-RNTI or LL-
RNTI which masks or scrambles the Cyclic Redundancy Check (CRC) of the data 
payload. In some embodiments, a hashing function may be used to find the low 
latency data candidate locations in each search space. The hashing function may be 
based on the UE RNTI (identifier associated with the UE, such as C-RNTI or LL-
RNTI), aggregation level (L), the total number of LCEs available (Nlce), the OFDM 
symbol number or index, and the maximum number of low latency data candidates 
for the search space. In one method of determining the LCE locations 
Sk (L) corresponding to a low latency data candidate m of each aggregation level L 
(e.g., L=(1, 2, 4, or 8)), the search space for OFDM symbol ‘k’ of a subframe is given 
by equation: 
 
S k (L) =L{(Y k +m) mod ([N LCE,k /L])}+i   (2) 
 
where 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is for example, C-RNTI or temporary C-RNTI or LL-RNTI; NLCE,k is the 
number of total LCEs available for OFDM symbol k; 
m=0, . . . , M(L))−1 where M(L) is the number of low latency data candidates to 
monitor in the search space at aggregation level L; and 
i=0, . . . ,L−1 where i spans each consecutive LCE of the low latency data 
hypothesis.” Kuchibhotla at [0071]. 
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
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device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions. 
According to a possible implementation, in order to support regular latency 
transmissions in the same subframe as low latency transmissions, a marker can be 
transmitted where the marker can indicate which RE's are used in the subframe for 
low latency transmission. This information can be used to determine which Log 
Likelihood Ratios (LLR's) should be zeroed out while decoding regular latency 
transmissions. Regular latency and low latency transmissions may be received by 
different users, such as devices and/or UEs, in the same subframe. Alternately, 
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regular latency and low latency transmissions may be received by the same user in 
the same subframe, if the user is configured to receive both types of transmissions. 
Alternately, some users may be configured to receive regular latency transmissions in 
a first set of subframes and configured to receive low latency transmissions in a 
second set of subframes. The first set of subframes can be a subset of the second set 
of subframes. Regular latency transmissions can be transmitted in one or more RBs in 
the subframe. The RBs used for regular latency transmissions can be assigned via 
resource assignments and indicated using control channels. Since the same subframe 
can be used for both regular and low latency (LL) transmissions, the REs used for LL 
transmission and any marker transmissions may not be used for regular latency 
transmissions. The REs used for LL transmission and any marker transmissions can 
belong to the RBs assigned for regular latency transmissions.” Kuchibhotla at [0080-
82].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
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of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources.” Kuchibhotla at [0090].  
 
“The first set of resource elements can be a subset of a second set of resource 
elements in the first region. The number of resource elements in the first set can be 
less than the number of resource elements in the second set. The first region can be 
used for control channel monitoring. For example, the first region can be a control 
region including at least one physical downlink control channel that includes control 
channel elements. The data packets can be transmitted on one or more of the control 
channel elements including resource elements from the first set of resource elements. 
Also, the data packets can be mapped to at least one resource element of the first set 
of resource elements. 
The data packets in the first region can be low latency data packets that have a lower 
maximum allowed latency than normal latency data packets in a second region. The 
first region can be used for transmitting control signals for decoding the normal 
latency data packets in the second region. For example, normal latency data packets 
can be legacy data packets. 
At 1240, the first region can be monitored. For example, control channel monitoring 
can be performed in the first region. Monitoring can include attempting to decode the 
data packets in the first region. For example, monitoring can imply, such as include, 
blind decoding data packets.” Kuchibhotla at [0105-107]. 
 
“Low latency data packets can be monitored in the first region in response to 
receiving the higher layer configuration. Monitoring can include attempting to decode 
a low latency data packet in the first region. For example, monitoring can imply blind 
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decoding data packets. Attempting to decode data packets can include blind decoding 
data packets.” Kuchibhotla at [0112]. 
 
“At 1330, an attempt can be made to decode a data packet in a first set of resource 
elements within the set of resource blocks. Attempting to decode can mean 
monitoring and/or blind decoding. The first set of resource elements can be in the at 
least one symbol of the subframe. The first set of resource elements are not 
necessarily the first absolute resource elements in the set of resource blocks. The first 
set of resource elements can be a first Low latency Channel Element (LCE0) 
including the first set of resource elements within the set of resource blocks. A LCE 
can include resource elements in orthogonal frequency multiplexed symbols 
configured for low latency transmission in a resource block configured for low 
latency transmission. A LCE can also be spread out between multiple resource blocks 
and even spread out between multiple Resource Block Groups (RBG's) including 
multiple contiguous resource blocks. Also, a single symbol configured for low 
latency packet transmission can include multiple LCE's in different resource blocks 
configured for low latency packet transmission in a symbol. The first set of resource 
elements can further be a subset of resource elements used for control channel 
monitoring in a subframe, where the control channel can assign resources in a second 
region of the subframe for data. For example, the first set of resource elements can be 
in a control region of the subframe.” Kuchibhotla at [0117]. 
 
“The first region can include a first set of resource elements. The first set of resource 
elements can be a subset of a second set of resource elements in the first region, 
where the first region can be used for control channel monitoring. A number of 
resource elements in the first set can be less than a number of resource elements in 
the second set. The data packets can be mapped to at least one resource element of the 
first set of resource elements. 
The controller 1720 can monitor the first region. Monitoring can include attempting 
to decode the data packets in the first region. For example, the controller 1720 can 
perform control channel monitoring in the first region. The controller 1720 can 
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decode data in a data packet in the first region. The controller 1720 can deliver the 
decoded data from the data packet in the first region to an application layer. For 
example, the controller 1720 can determine successful decoding of a control channel 
in the first region using a first identifier and can determine successful decoding of 
data in the data packet in the first region using a second identifier. The first identifier 
can be a Cell Radio Network Temporary Identifier (C-RNTI) received in the higher 
layer configuration message and the second identifier can be a Low Latency Radio 
Network Temporary Identifier (low latency-RNTI) received in the higher layer 
configuration message.” Kuchibhotla at [0147-148]. 
 
“According to another possible embodiment, the transceiver 1750 can monitor a first 
control channel in a first temporal portion of a subframe. The combination of the 
transceiver 1750 and the controller 1720 can also be considered to monitor control 
channels in a subframe in that the transceiver 1750 can receive the subframe and the 
controller 1720 can attempt to decode the control channels. The subframe can include 
a plurality of OFDM symbols in a time domain and a plurality of subcarriers in a 
frequency domain. The first control channel can occupy a first portion of subcarriers 
less than the plurality of subcarriers. The first control channel can assign data 
resources only in the first temporal portion of the subframe. The transceiver can 
monitor a second control channel in a second temporal portion of a subframe. The 
first temporal portion can occupy at least one different OFDM symbol in the 
subframe from the second temporal portion. The second temporal portion can also 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers that 
are less than the plurality of subcarriers. The second control channel can assign data 
resources only in the second temporal portion of the subframe. The controller 1720 
can decode the first control channel The transceiver 1750, in response to decoding the 
first control channel, can receive data in the first temporal portion of the subframe. 
The data in the first temporal portion can be assigned by the first control channel The 
controller 1720 can decode the data.” Kuchibhotla at [0160]. 
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“At 2420, a first control channel can be monitored in a first temporal portion of a 
subframe, such as in C2,D2 of the TTI 500 described above. The subframe can 
include a plurality of OFDM symbols in a time domain and a plurality of subcarriers 
in a frequency domain. The first control channel can occupy a first portion of 
subcarriers that is less than the plurality of subcarriers. The first control channel can 
assign data resources only in the first temporal portion of the subframe. 
At 2430, a second control channel can be monitored in a second temporal portion of a 
subframe, such as in C1,D1,C3,D3,C4,D4,C5,D5, and/or C6,D6 of the TTI 500 
described above. The second temporal portion can come before or after the first 
temporal portion in the time domain. The first temporal portion can occupy at least 
one OFDM symbol in the subframe different from the second temporal portion. The 
second temporal portion can occupy at least one OFDM symbol in the subframe 
different from the first temporal portion. For example, the second temporal portion 
can occupy mutually exclusive OFDM symbols in the subframe from OFDM symbols 
occupied by the first temporal portion. The second control channel can also occupy a 
second portion of subcarriers less than the plurality of subcarriers. The first portion of 
subcarriers and the second portion of subcarriers can be configured by higher layers 
than a physical layer. The second control channel can assign data resources only in 
the second temporal portion of the subframe. 
At 2440, a third control channel can be monitored. The third control channel can 
occupy at least a third OFDM symbol in a third temporal portion in the subframe, 
such as the Legacy Control portion of the TTI 500 described above, different from 
first temporal portion and the second temporal portion. The subframe can include a 
beginning OFDM symbol and the third temporal portion can include the beginning 
OFDM symbol in the subframe. The third control channel can assign third data 
resources in a fourth temporal portion, such as the Legacy Allocation portion of the 
TTI 500 described above, different from the third temporal portion. The fourth 
temporal portion can include the first temporal portion and the second temporal 
portion.” Kuchibhotla at [0174-176]. 
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To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[c] wherein the receiver further 
configured to receive the DL 
preemption indication 
information through a 
multicast signal, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the receiver further configured to receive the DL preemption indication 
information through a multicast signal. For example, Kuchibhotla discloses this 
limitation based on the following exemplary citations: 
 
See 5[c], supra.  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
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(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
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“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
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decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
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reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[d] wherein the specific RNTI 
received through the UE 
specific RRC signaling is a 
newly defined RNTI other than 
at least a cell-RNTI (C-RNTI), 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI received through the UE specific RRC signaling is a 
newly defined RNTI other than at least a cell-RNTI (C-RNTI). For example, 
Kuchibhotla discloses this limitation based on the following exemplary citations: 
 
See 5[d], supra.  
 
“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
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control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
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DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
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low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045]. 
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
PDCCH can be masked by a unique identifier corresponding to the user equipment 
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that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0047].  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
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(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“n one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
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call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet. 
Channel coding (e.g., convolutional coding) blind detection can be used to distinguish 
between PDCCH DCI formats with different sizes. For DCI formats of the same size, 
different masking of the scrambled CRC can be used or instead an extra bit in the 
PDCCH payload itself can be used to distinguish between same size PDCCH DCI 
formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, the 
case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI format 
1A instead of C-RNTI.” Kuchibhotla at [0051-52].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
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number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062].  
 
“In one embodiment, similar to the control channel structure described above in terms 
of search space and aggregation levels, a UE, such as a device, may be configured via 
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higher layer signalling to monitor for low latency (LL) data packets with one or more 
Low latency Data Information (LDI) format(s) in a subset of the LCEs at a particular 
LCE aggregation level, L, (e.g., L=1, 2, 4 or 8 LCEs). The set of aggregated LCEs 
from the subset of the LCEs at a particular LCE aggregation level, L, can correspond 
to the set of low latency data candidates at the aggregation level L that the particular 
device monitors in a search space corresponding to subset of the LCEs at the 
particular LCE aggregation level, L. The device can monitor a set of low latency data 
candidates at a given aggregation level for low latency data packet where monitoring 
implies attempting to decode each of the low latency data candidates in the set 
according to all the monitored LDI formats. The device can determine successful 
decoding of data payload of a low latency data packet corresponding to a low latency 
data candidate by using an identifier associated with the UE such as C-RNTI or LL-
RNTI which masks or scrambles the Cyclic Redundancy Check (CRC) of the data 
payload. In some embodiments, a hashing function may be used to find the low 
latency data candidate locations in each search space. The hashing function may be 
based on the UE RNTI (identifier associated with the UE, such as C-RNTI or LL-
RNTI), aggregation level (L), the total number of LCEs available (Nlce), the OFDM 
symbol number or index, and the maximum number of low latency data candidates 
for the search space. In one method of determining the LCE locations 
Sk (L) corresponding to a low latency data candidate m of each aggregation level L 
(e.g., L=(1, 2, 4, or 8)), the search space for OFDM symbol ‘k’ of a subframe is given 
by equation: 
 
S k (L) =L{(Y k +m) mod ([N LCE,k /L])}+i   (2) 
 
where 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is for example, C-RNTI or temporary C-RNTI or LL-RNTI; NLCE,k is the 
number of total LCEs available for OFDM symbol k; 
m=0, . . . , M(L))−1 where M(L) is the number of low latency data candidates to 
monitor in the search space at aggregation level L; and 
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i=0, . . . ,L−1 where i spans each consecutive LCE of the low latency data 
hypothesis.” Kuchibhotla at [0071].  
 
“At 1250, data in the data packet in the first region can be decoded. The data packet 
can be a low latency data packet with a latency lower than a normal data packet. 
Also, successful decoding of a control channel in the first region can be determined 
using a first identifier. The first identifier can be a Cell Radio Network Temporary 
Identifier (C-RNTI) received in the higher layer configuration message. Successful 
decoding of data in the data packet in the first region can also be determined using a 
second identifier. The second identifier can be a Low Latency Radio Network 
Temporary Identifier (low latency-RNTI) received in the higher layer configuration 
message.” Kuchibhotla at [0108]. 
 
“The controller 1720 can monitor the first region. Monitoring can include attempting 
to decode the data packets in the first region. For example, the controller 1720 can 
perform control channel monitoring in the first region. The controller 1720 can 
decode data in a data packet in the first region. The controller 1720 can deliver the 
decoded data from the data packet in the first region to an application layer. For 
example, the controller 1720 can determine successful decoding of a control channel 
in the first region using a first identifier and can determine successful decoding of 
data in the data packet in the first region using a second identifier. The first identifier 
can be a Cell Radio Network Temporary Identifier (C-RNTI) received in the higher 
layer configuration message and the second identifier can be a Low Latency Radio 
Network Temporary Identifier (low latency-RNTI) received in the higher layer 
configuration message.” Kuchibhotla at [0148].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
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ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[e] wherein the DL preemption 
indication information 
indicates preempted resource 
information in a prior slot, 
which precedes a slot in which 
the DL preemption indication 
information is received, 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the DL preemption indication information indicates preempted resource 
information in a prior slot, which precedes a slot in which the DL preemption 
indication information is received. For example, Kuchibhotla discloses this limitation 
based on the following exemplary citations: 
 
See 5[e], supra.  
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract. 
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
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The marker signal can indicate a presence of low latency data transmission in the 
subframe.” Kuchibhotla at [0037].  
 
“According to another possible embodiment, a resource assignment can be received. 
A first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0038].  
 
“In some embodiments, a user equipment may monitor low latency control channel 
(e.g., LL-PDCCH) candidates with a DCI that contains the resource assignment for a 
low latency data packet. The low latency data packet may be transmitted in a data 
region from one or more data regions in a subframe. In an embodiment, the low 
latency data packet can be transmitted in a data region associated with or based on the 
location of the control channel that contains the resource assignment for the low 
latency data packet. The relationship between the location of the low latency data 
packet and the control channel containing the low latency data resource assignment 
may be predetermined (e.g, each subframe region can include a control channel and 
low latency data region, the resource elements or resource element groups of the 
control channel and low latency data region may be interleaved within the subframe 
region), or determined by higher layer signaling (e.g., signaling of one or more 
configuration parameters, such as gap or offset, OFDM symbols, resource block 
indices etc.). In another embodiment, the location of the low latency data packet can 
be included in the DCI resource assignment message of the control channel 
corresponding to the low latency data packet for the user equipment. A particular user 
equipment can locate the low latency control channel elements corresponding to each 
LL-PDCCH candidate it is to monitor (blindly decode). The CRC of each LL-
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PDCCH can be masked by a unique identifier corresponding to the user equipment 
that the base station is trying to schedule. The unique identifier can be assigned to the 
UE by its serving base station. This identifier can be known as a radio network 
temporary identifier (RNTI) and the one normally assigned to each UE at call 
admission can be the cell RNTI or C-RNTI. A UE may also be assigned a Semi-
Persistent-Scheduling C-RNTI (SPS C-RNTI) or a temporary C-RNTI (TC-RNTI) or 
a low latency RNTI (LL-RNTI). When a UE configured to receive low latency 
transmission decodes a LL-PDCCH it may, in addition to the C-RNTI (e.g., in case 
the LL-PDCCH can also be used for regular latency data packet assignment, with 
same DCI format size), also apply its LL-RNTI in the form of a mask to the PDCCH 
CRC for successful LL-PDCCH decoding to occur in case low latency transmission 
control channel has been transmitted to the user equipment. When a user equipment 
successfully decodes a LL-PDCCH of a particular DCI format type with CRC 
masked with LL-RNTI, it can use the control information from the decoded LL-
PDCCH to determine, for example, the resource allocation, Hybrid ARQ information, 
and power control information for the corresponding low latency data.” Kuchibhotla 
at [0048].  
 
“In some embodiments the device can monitor the second set of REs in the first 
region of the subframe for control channel signalling and also monitor the first set of 
REs, which can be a subset of the second set of REs, for low latency data packet 
transmissions. Both the first and second set of REs can belong to the first region of 
the subframe. The first region can be a control region of the subframe. As a result of 
the monitoring, if the device decodes control signalling in the first region of the 
subframe, the device can use the downlink control information (DCI) to determine 
PDSCH resource assignments. The PDSCH resource assignments can be used by the 
device to receive payload of data packets (e.g. regular latency data packets), which 
can then be delivered to higher layers such as an application layer. As a result of the 
monitoring, if the device decodes payload of low latency data packets in the first 
region of the subframe, the device can deliver the low latency data packets to higher 
layers such as an application layer. Low latency data packets can have more stringent 
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packets delivery delay requirements than regular latency data packets.” Kuchibhotla 
at [0059].  
 
“In some implementations, feedback (e.g. ACK or NACK) in response to decoding 
LL data can be sent in a subframe earlier than subframe n+4, such as subframe n+2, 
in response to LL data packets decoded in the first region of a subframe n. In this 
implementation, a device may be configured via higher layers with a low-latency 
transmission mode or a low-latency feature. The first region can be a control region 
corresponding to the first 1-3 OFDM symbols of a 1 ms TTI. Since the region is in 
the beginning portion of the subframe, the LL data sent there can be decoded much 
earlier. For example, the decoding can start when the device receives 3 OFDM 
symbols (if the LL data is sent in control region) rather than after device receives all 
14 OFDM symbols (if the LL data were to be sent in regular manner, such as using 
PDSCH RBs that span till the end of the subframe that are assigned via DCI in 
PDCCH/EPDCCH) of a 1 ms TTI. Due to this early decoding benefit, the device can 
then transmit the feedback earlier, such as in subframe n+2, or in latter half of 
subframe n+1. If the payload for LL data is small, such as around 100 bits or so the 
control channel decoder implemented in devices can also take advantage of the 
smaller payload to complete the decoding early.” Kuchibhotla at [0064].  
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
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dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“According to a related implementation, the device can be configured with a low 
latency DCI format that can work with any transmission mode. Up to three or more 
Orthogonal Frequency Multiplexed (OFDM) symbols can be used for a control 
region. Data can be sent on Control Channel Elements (CCE's) for small packets of 
data. An ACK can be sent in subframe n+2 is response to data on a Physical 
Downlink Control Channel (PDCCH). In this implementation, a device may be 
configured via higher layers with a low-latency transmission mode or a low-latency 
feature. For small packets, the PDSCH that typically occupies the entire 1 ms TTI can 
instead be sent on CCE's comprising the PDCCH or control region. Since the control 
region can occur in the first 1-3 OFDM symbols of a 1 ms TTI, the data sent on the 
CCE's can be decoded much earlier, such as after a device receives 3 OFDM symbols 
rather than after device receives all 14 OFDM symbols of a 1 ms TTI. Due to this 
early decoding benefit, the device can then transmit the uplink feedback earlier, such 
as in subframe n+2, or in slot 2 of subframe n+1. The typical payloads that can be 
sent can be around 100 bits or so, and they can take advantage of the control channel 
decoder implemented in devices. The PDSCH data can be distinguished from the DCI 
based on Cyclic Redundancy Check (CRC) masking with a different CRCs. This can 
allow for reduced complexity, no change to existing PDSCH structure, such as TTI 
duration, RS, mapping, etc., only HARQ timing may be modified, and small low-
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latency packets can be transmitted through a PDCCH structure.” Kuchibhotla at 
[0069].  
 
“FIG. 3 is an example illustration of a subframe 300 according to a related possible 
embodiment. The subframe 300 can include OFDM symbols 310 configured for low 
latency transmissions, resource blocks 320 configured for low latency transmissions, 
a first set of resource elements 330, such as first Low latency Channel Elements 
(LCE0), which can also be known as Data Channel Elements (DCE's), and a second 
set of resource elements 340, such as a second LCE1. The resource blocks configured 
for low latency transmissions may be localized physical resource blocks, localized 
virtual resource blocks, or distributed virtual resource blocks. Localized Virtual 
Resource Blocks (VRB) can be mapped directly to physical resource blocks, while 
distributed virtual resource blocks may be mapped to physical resource blocks in a 
predetermined manner such that contiguous distributed resource blocks are mapped to 
non-contiguous physical resource blocks with the location of the non-contiguous 
physical resource block in each slot being different. The resource blocks configured 
for low latency transmissions may be defined in terms of Resource Block Groups 
(RBGs), localized VRBs from one or more RBG subsets, or distributed VRBs. A 
RBG may be a set of consecutive virtual resource blocks (VRBs) of localized type. 
The Resource block group size (P) may be a function of the system bandwidth. A 
RBG subset p, where 0≦p<P, can include every Pth RBG starting from RBG p. A 
LCE typically can include multiple REs and the REs corresponding to the LCE need 
not be contiguous in time or frequency domain. A LCE can also be spread out 
between multiple RBs and even spread out between multiple Resource Block Groups 
(RBGs) including multiple RBs. In one embodiment, a LCE may comprise REs in a 
RBG in one or more OFDM symbols configured for low latency data packet 
transmission. In another embodiment, a LCE may comprise REs in a subset of 
localized VRBs from one or more of the P RBG subsets in one or more OFDM 
symbols. The subset of localized VRBs may correspond to VRBs in different RBGs. 
In another embodiment, a LCE may comprise REs in a subset of distributed VRBs in 
one or more OFDM symbols. The subset of distributed VRBs may be contiguous 
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VRBs which as a result map to physical RBs that are distributed. A single symbol 
configured for low latency packet transmission can include multiple LCE's in 
different RB's configured for low latency packet transmission in the symbol. Low 
latency data packets can be on any of the symbols configured for low latency packet 
transmission, such as a subset of the symbols and can also be on a subset of RB's 
configured for low latency packet transmission. In some cases all the OFDM symbols 
and RBs in a subframe may be potentially used for low latency transmission and 
separate configuration signalling may not be necessary. In such cases, OFDM 
symbols 310 can be all the OFDM symbols in the subframe Similarly, RBs 320 can 
be all the RBs in the subframe. Some of the OFDM symbols 350 can include 
common reference signals, like pilot RE's, on some of the RE's in the symbols 350.” 
Kuchibhotla at [0070].  
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Kuchibhotla at Fig. 3.  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
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in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions. 
According to a possible implementation, in order to support regular latency 
transmissions in the same subframe as low latency transmissions, a marker can be 
transmitted where the marker can indicate which RE's are used in the subframe for 
low latency transmission. This information can be used to determine which Log 
Likelihood Ratios (LLR's) should be zeroed out while decoding regular latency 
transmissions. Regular latency and low latency transmissions may be received by 
different users, such as devices and/or UEs, in the same subframe. Alternately, 
regular latency and low latency transmissions may be received by the same user in 
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the same subframe, if the user is configured to receive both types of transmissions. 
Alternately, some users may be configured to receive regular latency transmissions in 
a first set of subframes and configured to receive low latency transmissions in a 
second set of subframes. The first set of subframes can be a subset of the second set 
of subframes. Regular latency transmissions can be transmitted in one or more RBs in 
the subframe. The RBs used for regular latency transmissions can be assigned via 
resource assignments and indicated using control channels. Since the same subframe 
can be used for both regular and low latency (LL) transmissions, the REs used for LL 
transmission and any marker transmissions may not be used for regular latency 
transmissions. The REs used for LL transmission and any marker transmissions can 
belong to the RBs assigned for regular latency transmissions.” Kuchibhotla at [0080-
82].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
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example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources.” Kuchibhotla at [0090].  
 
“The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe. 
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FIG. 22 is an example illustration of a subframe 2200 according to a possible 
embodiment. The subframe 2200 can include a control region 2210, a data region 
2220, a marker 2230, low latency data 2240 and a regular latency data region 2250. 
For a subframe where the device receives a resource assignment, the device can then 
determine that a marker signal can be present in RB0-RB2 in OFDM symbols 4 and 5 
of the first slot and OFDM symbols 0, 1, 4, and 5 of the second slot in time domain of 
the subframe. In this example, the possible locations of a marker signal can be a 
predefined set of RBs (e.g. RB0-RB2) in every OFDM symbol configured for LL 
transmission. In another example, where LL transmissions are made using LCEs, the 
device can look for the marker signal in REs corresponding one or more predefined 
LCEs (e.g. marker is transmitted in LCE0 in OFDM symbols where LCEs with LL 
transmissions are possible).” Kuchibhotla at [0091-92].  
 
“In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0095]. 
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To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[f] wherein the specific RNTI is 
received with information 
related to time and frequency, 
and 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the specific RNTI is received with information related to time and frequency, 
and. For example, Kuchibhotla discloses this limitation based on the following 
exemplary citations: 
 
See 1[b], supra. 
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract.  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
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be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe. 
According to another possible embodiment, a resource assignment can be received. A 
first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0037-38].  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
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The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions.” Kuchibhotla at 
[0080-81]. 
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
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with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources. 
The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
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and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0090-92]. 
 
“After receiving the marker signal, by decoding the information payload in the 
marker signal, the device can determine the REs where LL transmissions are present, 
and the device can further determine which of those REs overlap with the REs 
assigned to the device for receiving regular latency data transmission. Therefore, the 
device can determine a second set of time-frequency resources in the subframe, the 
second set of time-frequency resources used for a low latency data transmission, and 
the second set of time-frequency resources overlapping with at least a portion of the 
first set of time-frequency resources based on the marker signal. 
In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0094-0095]. 
 
“At 1530, a resource assignment can be transmitted. The resource assignment can 
assign a first set of time-frequency resources in a subframe for regular latency data 
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transmission. The subframe can be after the subframe in which the higher layer 
signaling is transmitted. 
At 1540, regular latency data can be transmitted in resources within a first set of time-
frequency resources in which low latency data is not transmitted. For example, 
regular latency data can be transmitted within at least some of the first set of time-
frequency resources in which low latency data is not transmitted. 
At 1550, low latency data can be transmitted within a second set of time-frequency 
resources in the subframe. The second set can at least partially overlap with the first 
set. The low latency data can have a lower latency than regular latency data. The low 
latency data within the second set of time-frequency resources may or may not 
occupy all of the resources in the second set.” Kuchibhotla at [0128-130]; see also, id. 
at [0131-141]. 
 
“According to another possible embodiment, the transceiver 1750 can receive a 
resource assignment. The controller 1720 can determine a first set of time-frequency 
resources in a subframe from the resource assignment. The controller 1720 can 
determine a second set of time-frequency resources in the subframe. The second set 
of time-frequency resources can be used for a low latency data transmission. The 
second set of time-frequency resources can overlap with at least a portion of the first 
set of time-frequency resources. The transceiver 1750 can receive a regular latency 
data transmission in the subframe. The controller 1720 can decode the regular latency 
data transmission in the subframe based on the determined first and second set of 
time-frequency resources, where the regular latency transmission can have a longer 
latency than the low latency transmission.” Kuchibhotla at [0159].  
 
“According to a possible embodiment, the transceiver 1840 can transmit a resource 
assignment. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. The transceiver 1840 
can transmit low latency data within a second set of time-frequency resources in the 
subframe. The second set can at least partially overlap with the first set, where low 
latency data has a lower latency than regular latency data. The transceiver 1840 can 
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transmit a marker signal, the marker signal indicating a presence of low latency data 
transmission in the subframe. The controller 1810 can also generate the resource 
assignment, configure the low latency data for transmission, and generate the marker 
signal.” Kuchibhotla at [0165].  
 
“A method comprising: 
transmitting a resource assignment, the resource assignment assigning a first set of 
time-frequency resources in a subframe for regular latency data transmission; 
transmitting low latency data within a second set of time-frequency resources in the 
subframe, the second set at least partially overlapping with the first set, where low 
latency data has a lower latency than regular latency data; and 
transmitting a marker signal, the marker signal indicating a presence of low latency 
data transmission in the subframe.” Kuchibhotla at Claim 1; see also, id. at Claims 2-
33. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

9[g] wherein the information 
related to time and frequency 
is received for the reception of 
the DL preemption indication 
information through the UE-
specific RRC signaling. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses 
wherein the information related to time and frequency is received for the reception of 
the DL preemption indication information through the UE-specific RRC signaling. 
For example, Kuchibhotla discloses this limitation based on the following exemplary 
citations: 
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See 1[g], supra. 
 
“A method and apparatus provide for low latency transmissions. A resource 
assignment can be received. A first set of time-frequency resources in a subframe can 
be determined from the resource assignment. A second set of time-frequency 
resources in the subframe can be determined. The second set of time-frequency 
resources can be for a low latency data transmission. The second set of time-
frequency resources can overlap with at least a portion of the first set of time-
frequency resources. A regular latency data transmission in the subframe can be 
decoded based on the determined first and second set of time-frequency resources. 
The regular latency transmission can have a longer latency than the low latency 
transmission.” Kuchibhotla at Abstract.  
 
“According to another possible embodiment, a resource assignment can be 
transmitted. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. Low latency data can 
be transmitted within a second set of time-frequency resources in the subframe. The 
second set can at least partially overlap with the first set. The low latency data can 
have a lower latency than regular latency data. A marker signal can be transmitted. 
The marker signal can indicate a presence of low latency data transmission in the 
subframe. 
According to another possible embodiment, a resource assignment can be received. A 
first set of time-frequency resources in a subframe can be determined from the 
resource assignment. A second set of time-frequency resources in the subframe can 
be determined. The second set of time-frequency resources can be for a low latency 
data transmission. The second set of time-frequency resources can overlap with at 
least a portion of the first set of time-frequency resources. A regular latency data 
transmission in the subframe can be decoded based on the determined first and 
second set of time-frequency resources. The regular latency transmission can have a 
longer latency than the low latency transmission.” Kuchibhotla at [0037-38].  
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“In LTE, the radio frame can generally comprise a plurality of subframes, which may 
form a concatenated continuum of subframes. An example radio frame contains 10 
subframes. Each subframe can correspond to a Transmission Time Interval (TTI). An 
example TTI is 1 ms. Each subframe can be composed of two slots each having a 0.5 
ms length with each slot containing for example, 7 OFDM symbols given a normal 
cyclic prefix length and only 6 OFDM symbols if an extended cyclic prefix length is 
used. Each subframe can be composed of a control region and a data region. The 
control region may be in time-domain comprising one or more OFDM symbols, or in 
frequency domain comprising one or more resource blocks. In communication 
systems, assigned channels can be employed for sending data and also for control 
signaling or messaging of the system. Control signals or messages may be transmitted 
in Control CHannels (CCHs) and are used for both the forward link transmissions, 
also known as the downlink transmission, from a network or base station to user 
equipment or device, and reverse link transmission, also known as uplink 
transmissions, from the user equipment or device to the network or base station. In 
systems, such as LTE of UTRA, where the downlink control channel is composed of 
a single decodable element called a Control Channel Element (CCE), or an 
aggregation of decodable elements called Control Channel Elements (CCEs), a user 
equipment can identify from a large group of CCEs the subset of CCEs intended for 
the particular user equipment. In one embodiment the user equipment can be 
configured to attempt to decode low latency packets or messages transmitted in the 
control region. The user equipment can be configured to monitor low latency packets 
in a subset of the CCEs, denoted as Low Latency CCEs (LL-CCEs) intended for 
possible low latency data transmissions to the user equipment. The subset of CCEs 
intended for a particular user equipment to monitor or attempt to decode at a 
particular CCE aggregation level, L, (e.g., L=1, 2, 4 or 8 CCEs) is called the set of 
resources for that user equipment at the particular CCE aggregation level, L. The set 
of resources for a user equipment can contain one or more resource subsets where 
each resource subset can include one or more CCEs corresponding to the aggregation 
level and the resource subset can correspond to a candidate downlink control channel 
also called a physical downlink control channel (PDCCH) candidate. The set of 
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resource subsets at a particular CCE aggregation level, L, can correspond to the set of 
PDCCH candidates at the aggregation level L that the particular user equipment 
monitors in the search space corresponding to set of resources at the particular CCE 
aggregation level, L. The control region size can be, for example, 1, 2, or 3 OFDM 
symbols and may depend on a number of symbols signaled for a subframe in a higher 
layer configuration message or may depend on the number of symbols signaled by a 
Physical Control Format Indicator Channel (PCFICH) which can be transmitted in 
symbol 0 of each subframe control region and can be composed of four Resource 
Element Groups (REGs) distributed across frequency. Each REG can be composed of 
4 contiguous or nearly contiguous control resource elements and may also include up 
to 2 reference signals if the associated antenna ports are configured. Each CCE can 
include 9 REGs which can be pseudo-randomly distributed or interleaved across 
frequency and the OFDM control symbols in the control region based on a subblock 
interleaver. The CCEs and corresponding REGs available to use for low latency data 
transmissions, may be the remaining CCEs in the control region after accounting for 
PCFICH and the Physical Hybrid Automatic Repeat ReQuest (ARQ) Indicator 
CHannel (PHICH), and control channel CCEs. A Physical Downlink Control 
CHannel (PDCCH) can include for example 1, 2, 4, or 8 CCEs depending on the CCE 
aggregation level, L. A PDCCH can be associated with a DCI format type. The 
PDCCH conveys Downlink Control Information (DCI) of a given DCI format type 
that contains the data assignments. Two or more DCI format types may have the same 
DCI format size or may have different DCI format sizes. The number of DCI format 
types assigned to a user equipment to monitor can be dependent on the transmission 
mode, such as downlink MIMO or downlink single antenna, assigned to the user 
equipment via higher layer signaling such as Radio Resource Control (RRC) 
signaling. In the case where more than 1 CCE is aggregated to form the PDCCH, the 
CCEs can be in logically contiguous in terms of the location in the PDCCH candidate 
search spaces. The PDCCH candidate locations may be the same for one or more DCI 
format types. The data region can contain data symbols, such as QAM symbols with 
one data symbol per Resource Element (RE). Twelve consecutive resource elements 
for a duration of a slot can be grouped to form resource blocks (RBs). A resource 
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block can span a slot or 7 OFDM symbols for a normal cyclic prefix length such that 
two RBs (or a single RB pair) span the subframe. The number of data OFDM 
symbols in the first RB corresponding to the first slot of a subframe can be shortened 
by the number of OFDM control symbols allocated. In one embodiment, the user 
equipment can attempt to decode control channel and low latency data transmissions 
in the control region. The user equipment can identify a control channel based on a 
first RNTI (e.g., C-RNTI) and low latency data packets based on a second RNTI 
(e.g., LL-RNTI). The set of aggregation levels for low latency data packets 
candidates may be the same, a subset, or different than the set of aggregation levels 
for PDCCH candidate the UE monitors. In some embodiments, for a particular 
aggregation level, the search space for the low latency data packets may be the same 
as the search space for PDCCH. In other embodiments, for a particular aggregation 
level, the search space for the low latency data packets may be a subset or different 
(e.g., non-overlapping, partially overlapping) than the search space for PDCCH. In 
some embodiments, for a particular aggregation level, the search space for the low 
latency data packets may be an offset from the search space for PDCCH. The offset 
may be based on the number of PDCCH candidates at that particular aggregation 
level and the value of the particular aggregation level. Such an approach can prevent 
blocking when multiple uplink and/or multiple downlink scheduling grants or 
assignments occur in the control region of a subframe. In some embodiments, one or 
more of the possible low latency data payload sizes associated with the monitored 
low latency data packets candidates may be the same, a subset, or different than the 
DCI format sizes associated with the monitored PDCCH candidates. In one 
embodiment, the user equipment may for a particular aggregation level and candidate, 
first attempt to decode the control channel candidate using its C-RNTI and failing 
this, it can attempt to decode using the LL-RNTI. Alternately, it can attempt to 
decode the candidate using different Downlink Control Information (DCI) format 
types with possibly different DCI format sizes. In one further embodiment, a new 
DCI format type can be defined for low latency transmissions or packets. The new 
DCI format type for low latency data packets may have a different DCI format size 
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than the DCI format size of PDCCH for regular latency data packets. The DCI format 
type may also be referred to as control channel message type.” Kuchibhotla at [0045].  
 
“In one embodiment, a particular user equipment may locate the resource elements 
corresponding to each low latency data channel candidate it is to monitor (blindly 
decode for each subframe control region). The CRC of each low latency data channel 
may be typically masked by a unique identifier corresponding to the user equipment 
that the base unit is trying to schedule. In other embodiments the CRC may be 
masked with a common identifier for all low latency data packets or low latency data 
packet receiving user equipments. The unique identifier can be assigned to the UE by 
its serving base station. In one embodiment, this identifier can be known as a Radio 
Network Temporary Identifier (RNTI) and the one normally assigned to each UE at 
call admission can be the Low Latency RNTI or LL-RNTI. A UE may also be 
assigned a semi-persistent-scheduling C-RNTI (SPS C-RNTI) or a temporary C-
RNTI (TC-RNTI) and a cell specific C-RNTI. When a UE decodes resource elements 
corresponding to a low latency data packet, it can apply its LL-RNTI in the form of a 
mask to the low latency data packet CRC for successful decoding to occur. When a 
UE successfully decodes a low latency data packet meant for it, it can then send it to 
the application layer for use by the appropriate service needing low latency 
transmission. The UE may need to attempt to descramble the decoded packet in order 
to determine that the packet is meant for it. In one embodiment, all UE's can be 
capable of decoding the low latency packets but may not be able to read the contents 
of the packets if they fail to descramble the decoded packet successfully. The 
scrambling process by the base station prior to transmission allows the base station to 
maintain user privacy while permitting every user equipment to decode the packet.” 
Kuchibhotla at [0051].  
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 
in the PDCCH payload itself can be used to distinguish between same size PDCCH 
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DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“In one method of determining the CCE locations Sk (L) corresponding to a PDCCH or 
low latency data candidate m of each aggregation level L (e.g., L=(1, 2, 4, or 8)) 
search space for subframe ‘k’ of a radio frame is given by equation: 
 
S k (L) =L{(Y k +m′) mod([N CCE,k /L])}+i   (1) 
 
Yk=39827·Yk−1 mod 65537 where Y−1=n_RNTI for the UE specific search space; 
n_RNTI≠0 is either C-RNTI or temporary C-RNTI or LL-RNTI; NCCE,k is the number 
of total CCEs available for subframe k; m′=m for PDCCH candidates; and 
m′=m+Δ(M(L)) for low latency data candidates, where Δ is an offset based on the 
number of PDCCH candidates to monitor in the search space at aggregation level L 
(M(L)). For example, Δ=αM(L), where α can take on values such as ⅓, ½, 1, m=0, . . . , 
M(L)−1, where M(L)=(6,6,2,2) for L=(1,2,4,8), and i=0, . . . ,L−1 where i spans each 
consecutive CCE of the PDCCH or low latency data hypothesis.” Kuchibhotla at 
[0054]. 
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
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embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“In some implementations, the LL data information (LDI or LL DCI) monitored in 
the first region can be distinguished from the DCI of the control channels monitored 
in the same region based on Cyclic Redundancy Check (CRC) masking with different 
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CRC masks. This is especially suitable when the DCI format size(s) of the low 
latency DCI format(s) are same as one of the DCI format sizes used for control 
channel monitoring. During blind decoding (or monitoring) of control channels for 
DCI that contains PDSCH data assignments, the device may assume that the CRC of 
the DCI is encoded or scrambled with a device specific identifier, for example a Cell-
Radio Network Temporary Identifier (C-RNTI); or a common identifier, for example 
a Paging-Radio Network Temporary Identifier (P-RNTI). During blind decoding (or 
monitoring) of LL data packets, the device may assume that the CRC of the payload 
of the LL data packet is encoded with a special identifier associated with LL data 
monitoring, for example a Low Latency-Radio Network Temporary Identifier (LL-
RNTI). The special identifier can be indicated to the device via higher layer (e.g, 
RRC) messages. More generally, the device can perform control channel monitoring 
in a first region of a subframe, the device can determine successful decoding of a 
control channel (e.g. PDCCH) or the DCI associated with the control channel using a 
first identifier (e.g. using a cyclic redundancy check (CRC), assuming that the CRC 
of the DCI is encoded using C-RNTI), and the device can determine successful 
decoding of data payload of a data packet (e.g. a LL data packet) in the first region 
using a second identifier (e.g. using a cyclic redundancy check (CRC), assuming that 
the CRC of the data payload is encoded using LL-RNTI).” Kuchibhotla at [0062]. 
 
“In LTE, in the downlink, a UE may be configured with a transmission mode from a 
plurality of transmission modes for PDSCH reception, such as transmission mode 1-
10 in Rel-12 LTE. A transmission mode can be associated with one or more PDSCH 
transmission scheme. A PDSCH transmission scheme may be, for example, a single 
antenna port transmission, transmit diversity, closed loop spatial multiplexing, open 
loop spatial multiplexing, large delay cyclic delay diversity, dual or a plurality of 
antenna ports transmission schemes. Some transmission schemes support 
transmission of only a single transport block in a TTI (such as a subframe), while 
some other transmission scheme support up to two transport blocks in a TTI. The 
reference signal or pilot signal associated with a transmission scheme for PDSCH 
demodulation may be a Common Reference Signal (CRS) or a UE-specific or 
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dedicated DeModulation Reference Signal (DM-RS). A transmission scheme may be 
associated with a Downlink Control Information (DCI) format of a given payload size 
which includes the resource assignment and other control information for decoding 
the PDSCH. The DCI format may be transmitted on a PDCCH (Physical Downlink 
Control Channel) or an EPDCCH (Enhanced PDCCH) which includes CRC (Cyclic 
Redundancy Check) bits which may be scrambled by a particular C-RNTI configured 
for the device Similarly, on the uplink, a UE may be configured a transmission mode 
from a plurality of transmission modes for PUSCH (Physical Uplink Shared Channel) 
transmission, such as transmission mode 1-2 in Rel-12 LTE. The PUSCH 
transmission schemes may include single antenna port and closed loop spatial 
multiplexing transmission schemes.” Kuchibhotla at [0066].  
 
“According to one embodiment, a device, such as a base station device 120, can 
transmit a resource assignment that can assign a first set of time-frequency resources 
in a subframe for regular latency data transmission. For example, the first set of time-
frequency resources can be a set of RBs in the subframe. The resource assignment 
can be transmitted using DCI of a control channel such as PDCCH or EPDCCH. The 
device can transmit low latency data within a second set of time-frequency resources 
in the subframe. For example, the second set of time-frequency resources can be a set 
of REs mapped to one or more OFDM symbols and one or more RBs in the subframe. 
Low latency data can have a lower latency than regular latency data. The second set 
can at least partially overlap with the first set. The device can transmit a marker 
signal, where the marker signal can indicate a presence of low latency data 
transmission in the subframe. 
According to another related embodiment, a device, such as the device 110, such as a 
user equipment, can receive a resource assignment. The device can determine a first 
set of time-frequency resources in a subframe from the resource assignment. For 
example, the first set of time-frequency resources can be a set of RBs in the subframe. 
The resource assignment can be transmitted using DCI of a control channel such as 
PDCCH or EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. For example, the second set of time-frequency resources 
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can be a set of REs mapped to one or more OFDM symbols and one or more RBs in 
the subframe. The second set of time-frequency resources can be used for a low 
latency data transmission and can overlap with at least a portion of the first set of 
time-frequency resources. The device can receive a regular latency data transmission 
in the subframe. The device can decode the regular latency data transmission in the 
subframe based on the determined first and second set of time-frequency resources, 
where the regular latency transmission can have a longer latency than the low latency 
transmission. The device can determine the second set of time-frequency resources by 
receiving a marker signal. Alternately, the device can determine the second set of 
time-frequency resources by decoding the low latency transmissions.” Kuchibhotla at 
[0080-81]. 
 
“The marker can be sent in predefined or preconfigured locations in the subframe. 
The possible locations of marker transmission can be indicated to the user equipment 
via higher layer (e.g. RRC) signalling. If some OFDM symbols in the subframe are 
configured for low latency transmissions, in some implementations, the marker signal 
can be sent only on those OFDM symbols. For example, the marker signal can be sent 
in OFDM symbols 310. A user equipment attempting receive transmissions other 
than low latency transmissions in the same subframe can decode the marker to 
determine the REs used for low latency transmissions. For example, the user 
equipment can determine the OFDM symbols 310 configured for low latency 
transmission. Within each such OFDM symbol, for example OFDM symbol 400, the 
low latency transmissions can be made in some REs. The REs can be further 
organized as LCEs or DCEs or CCEs. For example, as shown in the OFDM symbol 
400, low latency transmissions can be made on resources or REs corresponding to 
LCE0, LCE1, LCE2. While the OFDM symbol 400 shows LCEs created from REs in 
one symbol, it is also possible to create LCEs by using REs from multiple adjacent 
OFDM symbols or multiple non-adjacent OFDM symbols. In some implementations, 
a subset of LCEs in each OFDM symbol configured for LL transmission, for example 
LCE0 in OFDM symbol 400, can be used for marker transmission. Generally, the 
base station may only use a portion of REs in the OFDM symbols and RBs 
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configured for low latency transmission in a subframe. The base station can use the 
marker transmission to signal information indicating the REs used for LL 
transmission in each particular subframe. For example, the marker transmission can 
indicate which LCEs in a OFDM symbol are used for LL transmission. Alternately, 
the marker transmission can indicate which RBs or RBGs of an OFDM symbol are 
used for LL transmission. A marker transmission in one OFDM symbol may indicate 
the REs/LCEs/DCEs/CCEs/RBs/RBGs used for low latency transmission in other 
OFDM symbols of the subframe.” Kuchibhotla at [0083].  
 
“The marker transmission may only be sent if LL transmissions overlap resource 
allocations of users scheduled with a particular set of modulation of Modulation and 
Coding Scheme (MCS) levels. For example, if the LL transmissions overlap only 
those resource allocations with low MCS levels (e.g. those corresponding to QPSK 
modulation and low coding rate, such as <0.8), the marker signal may not be 
transmitted. If the LL transmissions overlap resource allocations with high MCS 
levels (e.g. those corresponding to 64 QAM or higher modulation), the marker signal 
can be transmitted. In another example, no marker may be used for low MCS, such as 
MCS<10.” Kuchibhotla at [0089].  
 
“According to a possible implementation, a device (e.g. user equipment 110) can 
receive a subframe with both regular latency and low latency transmissions. The 
device may be configured to receive both regular and low latency (LL) transmissions 
in the same subframe. Alternatively, while the subframe can contain both regular 
latency and low latency transmissions, the device may be configured to decode only 
regular latency transmissions. However, even if the device is decoding only regular 
latency transmissions, it can be useful for the device to take into account the presence 
of LL data transmissions in the subframe to more accurately decode the regular 
latency data transmissions. Accordingly, the device can receive a resource 
assignment. The device can determine a first set of time-frequency resources from the 
resource assignment. For example, the first set of time-frequency resources can the 
REs corresponding to PDSCH RBs assigned to the device for receiving data 
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transmissions. The data transmissions can be regular latency data transmissions. The 
device may receive the resource assignment on a control channel such as 
PDCCH/EPDCCH. The device can determine a second set of time-frequency 
resources in the subframe. The second set of time frequency resources can overlap 
with at least a portion of the first set of time-frequency resources and the second set 
of time frequency resources can be used for low latency (LL) data transmissions. For 
example, the device may be assigned RB1,RB2,RB3,RB4,RB5 in both 0.5 ms time 
slots of a 1 ms subframe for receiving regular latency transmissions. Each RB can 
span all the OFDM symbols in a time slot. A LL transmission may span RB3, RB4, 
RB5, RB6, RB7, and RB8 in frequency domain and OFDM symbols 4 and 5 of the 
first slot of the subframe in time domain. The device can then determine the REs 
within RB3, RB4, and RB5 and OFDM symbols 4 and 5 of the first slot of the 
subframe as the second set of time-frequency resources. 
The device can then decode the regular latency data transmissions in the subframe 
based on the first and second set of time-frequency resources. For the example given 
above, while decoding the data for regular latency data transmissions, the device can 
adjust the log likelihood ration (LLR) values of bits corresponding to the regular 
latency data transmission that were mapped to REs within RB3, RB4, and RB5 and 
OFDM symbols 4 and 5 of the first slot of the subframe to a low value. For example, 
the device can set the LLR values of those bits to zero. This can improve the 
probability that the device correctly decodes the data transmission assigned on 
PDSCH RBs RB1, RB2, RB3, RB4, and RB5. Such can operation can be useful if the 
MCS level used for the data transmission corresponds to a level with higher order 
modulation and higher coding rate (e.g. 64 QAM modulation or higher and code rate 
0.7 or higher). If the MCS level used for the data transmission corresponds to a level 
with lower order modulation and lower coding rate (e.g. 16 QAM modulation or 
lower and code rate less than 0.7), the device may skip the step of determining the 
second set of resources and adjusting LLR values, and instead directly attempt to 
decode the regular data transmission according to the resource assignment. 
In some implementations, the device may receive a marker signal. The device can use 
the marker signal to determine the second set of time-frequency resources. The device 
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can determine the location of marker signal based on a pre-defined location of the 
marker signal. For example, the device may determine from RRC signalling that LL 
transmissions are expected in RB3-RB8 and RB91-RB96 in the frequency domain 
and OFDM symbols 4 and 5 of the first slot and OFDM symbols 0, 1, 4, and 5 of the 
second slot in the time domain of every subframe.” Kuchibhotla at [0090-92]. 
 
“After receiving the marker signal, by decoding the information payload in the 
marker signal, the device can determine the REs where LL transmissions are present, 
and the device can further determine which of those REs overlap with the REs 
assigned to the device for receiving regular latency data transmission. Therefore, the 
device can determine a second set of time-frequency resources in the subframe, the 
second set of time-frequency resources used for a low latency data transmission, and 
the second set of time-frequency resources overlapping with at least a portion of the 
first set of time-frequency resources based on the marker signal. 
In some implementations, the device may be able to receive both regular and low 
latency (LL) transmissions in the same subframe. For example, the device may be 
assigned RB1, RB2, RB3, RB4, and RB5 in both 0.5 ms time slots of a 1 ms 
subframe for receiving regular latency transmissions. The REs corresponding to these 
RBs can be considered as a first set of time-frequency resources. The device may 
successfully decode a LL transmission that spans RB3, RB4, RB5, RB6, RB7, and 
RB8 in the frequency domain and OFDM symbols 4 and 5 of the first slot of the 
subframe in the time domain. The REs on which the LL transmission is decoded can 
be considered as a third set of time-frequency resources. The device can then 
determine a second set of time-frequency resources as time-frequency resources 
belonging to both the first set of time-frequency resources and the third set of time-
frequency resources. For example, the REs within RB3, RB4, and RB5 and OFDM 
symbols 4 and 5 of the first slot of the subframe can be considered as the second set 
of time-frequency resources. The device can then decode the regular latency data 
transmission by setting the LLR=0 for bits mapped to the second set of time-
frequency resources.” Kuchibhotla at [0094-0095]. 
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“In such implementations, a separate marker signal transmission may not be required. 
Furthermore, in such implementations, the LL transmissions can be made decodable 
also by devices that are configured to decode regular latency transmissions (i.e., non-
low latency devices). For example, all the LL transmissions can use the same CRC 
mask, and can be blindly decoded by both low latency device and non-low latency 
devices. However, the individual data payload of each low latency transmission can 
be scrambled so that even though non-low latency devices are able decode the LL 
transmissions, they cannot unscramble data payload bits, thereby ensuring the privacy 
of LL data payload. The non-low latency devices may attempt to decode only those 
LL allocations that can overlap with their PDSCH resource allocation for regular 
latency data transmission. If a LL allocation is successfully decoded, the non-low 
latency device can determine the overlapping REs with its regular latency allocation, 
and erase the LLR values, such as by zeroing them of the bits corresponding to the 
overlapping REs.” Kuchibhotla at [0096].  
 
“At 1530, a resource assignment can be transmitted. The resource assignment can 
assign a first set of time-frequency resources in a subframe for regular latency data 
transmission. The subframe can be after the subframe in which the higher layer 
signaling is transmitted. 
At 1540, regular latency data can be transmitted in resources within a first set of time-
frequency resources in which low latency data is not transmitted. For example, 
regular latency data can be transmitted within at least some of the first set of time-
frequency resources in which low latency data is not transmitted. 
At 1550, low latency data can be transmitted within a second set of time-frequency 
resources in the subframe. The second set can at least partially overlap with the first 
set. The low latency data can have a lower latency than regular latency data. The low 
latency data within the second set of time-frequency resources may or may not 
occupy all of the resources in the second set.” Kuchibhotla at [0128-130]; see also, id. 
at [0131-141]. 
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“According to another possible embodiment, the transceiver 1750 can receive a 
resource assignment. The controller 1720 can determine a first set of time-frequency 
resources in a subframe from the resource assignment. The controller 1720 can 
determine a second set of time-frequency resources in the subframe. The second set 
of time-frequency resources can be used for a low latency data transmission. The 
second set of time-frequency resources can overlap with at least a portion of the first 
set of time-frequency resources. The transceiver 1750 can receive a regular latency 
data transmission in the subframe. The controller 1720 can decode the regular latency 
data transmission in the subframe based on the determined first and second set of 
time-frequency resources, where the regular latency transmission can have a longer 
latency than the low latency transmission.” Kuchibhotla at [0159].  
 
“According to a possible embodiment, the transceiver 1840 can transmit a resource 
assignment. The resource assignment can assign a first set of time-frequency 
resources in a subframe for regular latency data transmission. The transceiver 1840 
can transmit low latency data within a second set of time-frequency resources in the 
subframe. The second set can at least partially overlap with the first set, where low 
latency data has a lower latency than regular latency data. The transceiver 1840 can 
transmit a marker signal, the marker signal indicating a presence of low latency data 
transmission in the subframe. The controller 1810 can also generate the resource 
assignment, configure the low latency data for transmission, and generate the marker 
signal.” Kuchibhotla at [0165].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
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elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 

 
8. Claim 10 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
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10[a] The UE according to claim 9, 
wherein at least one of a 
subcarrier spacing and a time-
domain scheduling unit of first 
radio resources allocated for 
the UE are different from 
second radio resources 
allocated for another UE. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the UE 
according to claim 9, wherein at least one of a subcarrier spacing and a time-domain 
scheduling unit of first radio resources allocated for the UE are different from second 
radio resources allocated for another UE. For example, Kuchibhotla discloses this 
limitation based on the following exemplary citations: 
 
See 2[a], supra.  
 
“According to another possible embodiment, a first control channel can be 
transmitted in a first temporal portion of a subframe. The subframe can include a 
plurality of Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time 
domain and a plurality of subcarriers in a frequency domain. The first control channel 
can occupy a first portion of subcarriers less than the plurality of subcarriers. The first 
control channel can assign first data resources only in the first temporal portion of the 
subframe. A second control channel can be transmitted in a second temporal portion 
of a subframe. The first temporal portion can occupy at least one different first 
OFDM symbol in the subframe from the second temporal portion. The second 
temporal portion can occupy at least one different second OFDM symbol in the 
subframe from the first temporal portion. The second control channel can occupy a 
second portion of subcarriers that is less than the plurality of subcarriers. The second 
control channel can assign second data resources only in the second temporal portion 
of the subframe. 
According to another possible embodiment, a first control channel can be monitored 
in a first temporal portion of a subframe. The subframe can include a plurality of 
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Orthogonal Frequency Division Multiplexing (OFDM) symbols in a time domain and 
a plurality of subcarriers in a frequency domain. The first control channel can occupy 
a first portion of subcarriers less than the plurality of subcarriers. The first control 
channel can assign data resources only in the first temporal portion of the subframe. 
A second control channel can be monitored in a second temporal portion of a 
subframe. The first temporal portion can occupy at least one different OFDM symbol 
in the subframe from the second temporal portion. The second temporal portion can 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers less 
than the plurality of subcarriers. The second control channel can assign data resources 
only in the second temporal portion of the subframe. The first control channel can be 
decoded. In response to decoding the first control channel, data can be received in the 
first temporal portion of the subframe. The data in the first temporal portion can be 
assigned by the first control channel The data can be decoded.” Kuchibhotla at [0039-
40].  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
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may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048].  
 
“FIG. 2 is an example illustration 200 of subframes n through n+4 according to a 
possible embodiment. The subframe n can include a first region 210, such as a control 
region, and a second region 220, such as a data region. The first region 210 can 
include resource elements 230. In some embodiments, a resource element (RE) can 
represent a single subcarrier for a single OFDM symbol period in the subframe. More 
generally, a resource element can be a smallest identifiable 
time/frequency/code/spatial domain resource unit within the subframe. Data packets, 
such as low latency data packets or other data packets, can be mapped to at least one 
resource element of the resource elements 230. If a data packet is received in the first 
region 210, an acknowledgement, such as a HARQ ACK, can be sent in a subsequent 
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subframe, such as a subframe earlier than subframe n+4, that is subsequent to the 
subframe n in which the data packet is received.” Kuchibhotla at [0056].  
 
“In some embodiments, the higher layer message can include a list of possible 
candidate resource elements or REGs, also used as control channel elements, that the 
device can attempt to receive low latency data on. The base station can set aside a set 
of REGs for low latency transmission but these REGs can be available to be reused 
for PDCCH transmission in case there is no low latency data to be transmitted or if 
other scheduling priorities do not permit transmission of low latency data in that 
subframe.” Kuchibhotla at [0058]. 
 
“According to another possible embodiment, the transceiver 1750 can monitor a first 
control channel in a first temporal portion of a subframe. The combination of the 
transceiver 1750 and the controller 1720 can also be considered to monitor control 
channels in a subframe in that the transceiver 1750 can receive the subframe and the 
controller 1720 can attempt to decode the control channels. The subframe can include 
a plurality of OFDM symbols in a time domain and a plurality of subcarriers in a 
frequency domain. The first control channel can occupy a first portion of subcarriers 
less than the plurality of subcarriers. The first control channel can assign data 
resources only in the first temporal portion of the subframe. The transceiver can 
monitor a second control channel in a second temporal portion of a subframe. The 
first temporal portion can occupy at least one different OFDM symbol in the 
subframe from the second temporal portion. The second temporal portion can also 
occupy at least one different OFDM symbol in the subframe from the first temporal 
portion. The second control channel can occupy a second portion of subcarriers that 
are less than the plurality of subcarriers. The second control channel can assign data 
resources only in the second temporal portion of the subframe. The controller 1720 
can decode the first control channel The transceiver 1750, in response to decoding the 
first control channel, can receive data in the first temporal portion of the subframe. 
The data in the first temporal portion can be assigned by the first control channel The 
controller 1720 can decode the data.” Kuchibhotla at [0160].  
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“According to a possible embodiment, the controller 1810 can configure a first 
control channel and a second control channel. The transceiver 1840 can transmit the 
first control channel in a first temporal portion of a subframe. The subframe can 
include a plurality of OFDM symbols in a time domain and a plurality of subcarriers 
in a frequency domain. The first control channel can occupy a first portion of 
subcarriers that are less than the plurality of subcarriers. The first control channel can 
assign first data resources only in the first temporal portion of the subframe. The 
transceiver 1840 can transmit the second control channel in a second temporal portion 
of a subframe. The second control channel can occupy a second portion of subcarriers 
that is less than the plurality of subcarriers. The first temporal portion can occupy at 
least one different first OFDM symbol in the subframe from the second temporal 
portion. The second temporal portion also can occupy at least one different second 
OFDM symbol in the subframe from the first temporal portion. The second control 
channel can assign second data resources only in the second temporal portion of the 
subframe.” Kuchibhotla at [0166].  
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 
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11[a] The UE according to claim 9, 
wherein the DL preemption 
indication information is 
received through a common 
search space of the DL control 
channel. 

At least under Pegasus’s apparent infringement theory, Kuchibhotla discloses the UE 
according to claim 9, wherein the DL preemption indication information is received 
through a common search space of the DL control channel. For example, Kuchibhotla 
discloses this limitation based on the following exemplary citations: 
 
See 3[a], supra.  
 
“In LTE, DCI format type 0, 4 is used for scheduling uplink data transmissions on the 
Physical Uplink Shared CHannel (PUSCH) and DCI format type 1A is used for 
scheduling downlink data transmissions on the Physical Downlink Shared CHannel 
(PDSCH). Other DCI format types are also used for scheduling PDSCH 
transmissions including DCI format 1,1B,1D,2,2A,2B,2C,2D, each corresponding to 
a different transmission mode (e.g. single antenna transmissions, single user open 
loop MIMO, multi-user MIMO, single user close loop MIMO, rank-1 precoding, dual 
layer transmission scheme, up to 8 layer transmission scheme). Also there are DCI 
format 3 and 3A for scheduling the transmission of joint power control information. 
PDCCH DCI format 0, 1A, 3, and 3A all have the same size payload and hence the 
same coding rate. So only one blind decoding is required for all of 0, 1A, 3, 3A per 
PDCCH candidate. The CRC is then masked with C-RNTI to determine if the 
PDCCH was DCI format type 0 or 1A and a different RNTI if it is 3 or 3A. DCI 
format type 0 and 1A are distinguished by DCI type bit in the PDCCH payload itself 
(i.e. part of the control information on one of the control information fields). A UE 
may always be required to search for all of DCI formats 0, 1A at each PDCCH 
candidate location in the UE specific search spaces. There are four UE specific search 
spaces for aggregation levels 1, 2, 4, and 8. Only one of the DCI format types 1, 1B, 
1D, 2, 2A, 2B, 2C, or 2D is assigned at a time to a UE such that a UE only needs to 
do one additional blind decoding per PDCCH candidate location in the UE specific 
search space besides the blind decoding needed for the DCI format types 0, 1A and 
possibly DCI format type 4. The PDCCH candidate locations are the same for the 
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DCI format types when they are located in the UE specific search spaces. There are 
also two 16 CCE common search spaces of aggregation level 4 and 8 respectively 
that are logically and sometimes physically (when there are 32 or more control 
channel elements) adjacent to the UE specific search spaces. In the common search 
spaces, a UE monitors DCI types 0, 1A, 3, and 3A as well as DCI format type 1C. 
DCI format type 1C is used for scheduling broadcast control which includes paging, 
random access response, and system information block transmissions. DCI 1A may 
also be used for broadcast control in the common search spaces. DCI 0 and 1A are 
also used for scheduling PUSCH and PDSCH in common search spaces. A UE is 
required to perform up to 4 blind decodings in the L=4 common search space and 2 
blind decodings in the L=8 common search space for DCI formats 0,1A,3, and 3A 
and the same number again for DCI 1C since DCI 1C is not the same size as DCI 
0,1A,3 and 3A.” Kuchibhotla at [0048]. 
 
“A UE is required to perform (6, 6, 2, 2) blind decodings for L=(1, 2, 4, 8) UE 
specific search spaces respectively where L refers to the aggregation level of the 
search space. The total maximum number of blind decoding attempts a UE is then 
require to perform per subframe control region is therefore 44 (=2×(6,6,2,2)+2×(4,2)) 
for two DCI format sizes in the UE specific search space and two DCI format sizes in 
the common search space. A hashing function is used by the base station and the UE 
to find the PDCCH candidate locations in each search space. The hashing function is 
based on the UE RNTI (identifier associated with the UE. e.g., C-RNTI, or 
Temporary C-RNTI), aggregation level (L), the total number of CCEs available in the 
control region (Ncce), the subframe number or index, and the maximum number of 
PDCCH candidates for the search space. Such an approach prevents blocking when 
multiple control channels and/or low latency data packets occur in the same region of 
a subframe.” Kuchibhotla at [0049]. 
 
“Channel coding (e.g., convolutional coding) blind detection can be used to 
distinguish between PDCCH DCI formats with different sizes. For DCI formats of the 
same size, different masking of the scrambled CRC can be used or instead an extra bit 

Patent Owner Ex. 2301
Page 252 of 255



 253 

Invalidity of U.S. Patent 8,554,196 in view of Kuchibhotla 
Claim Language Exemplary Citations to Kuchibhotla 

in the PDCCH payload itself can be used to distinguish between same size PDCCH 
DCI formats (e.g. DCI format 0 and 1A). An example includes, but is not limited to, 
the case of broadcast control which uses SI-RNTI, P-RNTI, or RA-RNTI for DCI 
format 1A instead of C-RNTI.” Kuchibhotla at [0052].  
 
“According to this possible embodiment, a device can receive a higher layer 
configuration message, where the higher layer can be higher than a physical layer. 
The higher layer message can be a dedicated mode RRC (Radio Resource Control) 
message sent to the device. In some embodiments it can be sent through broadcast 
system information message to all devices in a cell. The device can determine, based 
on the higher layer configuration message, a first region of a subframe for receiving 
data packets. In one embodiment the first region in the subframe can correspond to a 
set of time-domain resources in the subframe, such as OFDM symbols durations. In 
another embodiment the first region of the subframe can correspond to a set of 
frequency-domain resources in the subframe such as Resource Blocks (RBs) where 
each resource block can comprise a set of OFDM sub-carriers. In another 
embodiment the first region of the subframe can correspond to a set of Resource 
Elements (REs). In yet another embodiment the first region of the subframe can 
correspond to a set of Control Channel Elements (CCEs), where each control channel 
element can correspond to a set of resource elements or set of Resource Element 
Groups (REGs) within the subframe. The first region can include a first set of REs, 
where the first set of REs can be a subset of a second set of REs in the first region. In 
some embodiments, the second set of resource elements can correspond to all the 
resource elements in the first region of the subframe on which the device can expect 
to receive control channels. The control channels can be channels such a Physical 
Downlink Control Channel (PDCCH) or Enhanced Physical Downlink Control 
Channel (EPDCCH). In some other embodiments, the second set of resource elements 
can correspond to all the resource elements in the first region of the subframe on 
which the device can expect to receive control channels and acknowledgement 
signalling. The control channels can be channels such as PDCCH and EPDCCH. The 
acknowledgement signalling can be channels, such as Physical Hybrid-ARQ 
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Indicator Channel (PHICH). In some other embodiments, the second set of resource 
elements can correspond to all the resource elements in the first region of the 
subframe. The first region can be used for control channel monitoring. Data packets 
can be mapped to (or transmitted on) at least one RE of the first set of REs. The 
device can monitor the first region, where monitoring can include attempting to 
decode the data packets in the first region. Attempting to decode can include blind 
decoding by the device. The device can decode data in the data packet in the first 
region. In one embodiment, the device can monitor the first set of REs in the first 
region, where monitoring can include attempting to decode the data packets in the 
first set of REs first region. Attempting to decode can include blind decoding by the 
device. The device can decode at least one data packet in at least some REs of the 
first set of REs in the first region.” Kuchibhotla at [0057].  
 
“FIG. 4 is an example illustration of an OFDM symbol 400 according to a related 
possible embodiment. The OFDM symbol can be one of the OFDM symbols 
configured for low latency transmission in a subframe. The OFDM symbol 400 can 
include LCE's LCE0, LCE1, and LCE2, as well as other elements. Also, the OFDM 
symbol 400 can have a bandwidth of RB's configured for low latency transmission, 
such as 12 RBs, 100 RBs, and other numbers of RB's. The LCE resources can 
optionally be used for marker transmission that can act as a type of control signal. For 
example, a marker transmission can be an indicator channel that indicates whether the 
OFDM symbol is used for low latency traffic. The marker can also provide 
information indicating the REs or sets of REs (e.g. RBGs, RBs or LCEs). The marker 
transmission can be sent as a broadcast transmission common to multiple devices. For 
a device not receiving low latency transmission in that subframe, but having an 
allocation for other data transmission, the marker transmission can tell which RE's in 
its allocation are used for low latency transmissions so that the device can ignore 
then, null them, or otherwise not use them.” Kuchibhotla at [0076]. 
 
To the extent it is found that Kuchibhotla does not expressly disclose this limitation, 
the limitation is inherent. Moreover, to the extent it is found that Kuchibhotla does 
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not anticipate this claim, Kuchibhotla renders it obvious, either alone, in combination 
with the knowledge of a person of ordinary skill in the art, and/or in combination with 
other prior art references identified in the cover pleading or herein. A person of 
ordinary skill in the art would have been motivated to combine Kuchibhotla with any 
of the other prior art references identified in the cover pleading or herein with a 
reasonable expectation of success because each of these references contains familiar 
elements within the same field of endeavor to address the same known problems, 
according to known methods which would yield predictable results. 
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