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METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A
CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present Application claims the benefit of U.S. Provisional Patent Application
Serial No. 62/316,799 filed on April 1, 2016, the entire disclosure of which is incorporated

herein in their entirety by reference.
FIELD

[0002] This disclosure generally relates to wireless communication networks, and more
particularly, to a method and apparatus for improving a transmission using a configured resource

in a wireless communication system.

BACKGROUND

[0003] With the rapid rise in demand for communication of large amounts of data to and
from mobile communication devices, traditional mobile voice communication networks are
evolving into networks that communicate with Internet Protocol (IP) data packets. Such IP data
packet communication can provide users of mobile communication devices with voice over IP,

multimedia, multicast and on-demand communication services.

[0004] An exemplary network structure is an Evolved Universal Terrestrial Radio Access
Network (E-UTRAN). The E-UTRAN system can provide high data throughput in order to
realize the above-noted voice over IP and multimedia services. A new radio technology for the
next generation (e.g., 5G) is currently being discussed by the 3GPP standards organization.
Accordingly, changes to the current body of 3GPP standard are currently being submitted and

considered to evolve and finalize the 3GPP standard.
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SUMMARY

[0005] A method and apparatus are disclosed for improving a transmission using a
configured resource in a wireless communication system. In one embodiment, the method
includes an uplink grant is available for a UE in a TTI (Transmission Time Interval), wherein the
UE does not have data available for transmission. The method further includes the UE
transmitting a physical control information on a data channel according to the uplink grant if the
physical control information needs to be transmitted in the TTI. The method also includes the
UE skipping the uplink grant if no physical control information needs to be transmitted in the

TTL

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 shows a diagram of a wireless communication system according to one

exemplary embodiment.

[0007] FIG. 2 is a block diagram of a transmitter system (also known as access network)
and a receiver system (also known as user equipment or UE) according to one exemplary

embodiment.

[0008] FIG. 3 is a functional block diagram of a communication system according to one

exemplary embodiment.

[0009] FIG. 4 is a functional block diagram of the program code of FIG. 3 according to

one exemplary embodiment.

[0010] FIG. 5 is a reproduction of Figure 1 of 3GPP RP-150310.
[0011] FIG. 6 is a reproduction of Figure 5.2.2-1 of 3GPP TS 36.212 v13.0.0.
[0012] FIG. 7 is a reproduction of Table 5.2.2.6-1 of 3GPP TS 36.212 v13.0.0.
[0013] FIG. 8 is a reproduction of Table 5.2.2.6-2 of 3GPP TS 36.212 v13.0.0.
[0014] FIG. 9 is a reproduction of Table 5.2.2.6-A of 3GPP TS 36.212 v13.0.0.
[0015] FIG. 10 is a reproduction of Table 5.2.2.6-3 of 3GPP TS 36.212 v13.0.0.
[0016] FIG. 11 is a reproduction of Table 5.2.2.6-4 of 3GPP TS 36.212 v13.0.0.
2

Samsung Exhibit 1002, Page 4 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Attorney Docket No.: 1426-113.101
Client Docket No.: 1050051-US

Filed Via EFS

[0017] FIG. 12 is a reproduction of Table 5.2.2.6-5 of 3GPP TS 36.212 v13.0.0.
[0018] FIG. 13 is a reproduction of Table 5.2.2.6-6 of 3GPP TS 36.212 v13.0.0.
[0019] FIG. 14 is a reproduction of Table 5.2.2.6-7 of 3GPP TS 36.212 v13.0.0.
[0020] FIG. 15 is a reproduction of Table 5.2.2.8-1 of 3GPP TS 36.212 v13.0.0.
[0021] FIG. 16 is a reproduction of Table 5.2.2.8-2 of 3GPP TS 36.212 v13.0.0.
[0022] FIG. 17 is a diagram according to one exemplary embodiment.

[0023] FIG. 18 is a table according to one exemplary embodiment.

[0024] FIG. 19 is a table according to one exemplary embodiment.

[0025] FIG. 20 is a table according to one exemplary embodiment.

[0026] FIG. 21 is a table according to one exemplary embodiment.

[0027] FIG. 22 is a table according to one exemplary embodiment.

[0028] FIG. 23 is a flow chart according to one exemplary embodiment.

[0029] FIG. 24 is a flow chart according to one exemplary embodiment.

[0030] FIG. 25 is a flow chart according to one exemplary embodiment.

[0031] FIG. 26 is a flow chart according to one exemplary embodiment.

[0032] FIG. 27 is a flow chart according to one exemplary embodiment.

[0033] FIG. 28 is a flow chart according to one exemplary embodiment.

[0034] FIG. 29 is a flow chart according to one exemplary embodiment.

[0035] FIG. 30 is a flow chart according to one exemplary embodiment.

[0036] FIG. 31 is a flow chart according to one exemplary embodiment.
DETAILED DESCRIPTION

[0037] The exemplary wireless communication systems and devices described below

employ a wireless communication system, supporting a broadcast service. Wireless

communication systems are widely deployed to provide various types of communication such as
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voice, data, and so on. These systems may be based on code division multiple access (CDMA),
time division multiple access (TDMA), orthogonal frequency division multiple access
(OFDMA), 3GPP LTE (Long Term Evolution) wireless access, 3GPP LTE-A or LTE-Advanced
(Long Term Evolution Advanced), 3GPP2 UMB (Ultra Mobile Broadband), WiMax, or some

other modulation techniques.

[0038] In particular, the exemplary wireless communication systems devices described
below may be designed to support one or more standards such as the standard offered by a
consortium named “3rd Generation Partnership Project” referred to herein as 3GPP, including:
RP-150465, “New SI proposal: Study on Latency reduction techniques for LTE”, Ericsson,
Huawei; RP-150310, “Study on Latency reduction techniques For LTE”, Ericsson; TS 36.321
v12.5.0, “E-UTRA MAC protocol specification (Release 12)”; TS 36.331 v12.5.0, “E-UTRA
RRC protocol specification (Release 12)”; TS 36.213 v12.5.0, “E-UTRA Physical layer
procedures (Release 12)”; TR 36.881 V0.6.0, “E-UTRA Study on latency reduction techniques
for LTE (Release 13)”; and TS 36.212 V13.0.0, “E-UTRA Multiplexing and channel coding
(Release 13)”. The standards and documents listed above are hereby expressly incorporated by

reference in their entirety.

[0039] FIG. 1 shows a multiple access wireless communication system according to one
embodiment of the invention. An access network 100 (AN) includes multiple antenna groups,
one including 104 and 106, another including 108 and 110, and an additional including 112 and
114. In FIG. 1, only two antennas are shown for each antenna group, however, more or fewer
antennas may be utilized for each antenna group. Access terminal 116 (AT) is in communication
with antennas 112 and 114, where antennas 112 and 114 transmit information to access terminal
116 over forward link 120 and receive information from access terminal 116 over reverse link
118. Access terminal (AT) 122 is in communication with antennas 106 and 108, where antennas
106 and 108 transmit information to access terminal (AT) 122 over forward link 126 and receive
information from access terminal (AT) 122 over reverse link 124. In a FDD system,
communication links 118, 120, 124 and 126 may use different frequency for communication. For

example, forward link 120 may use a different frequency then that used by reverse link 118.
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[0040] Each group of antennas and/or the area in which they are designed to
communicate is often referred to as a sector of the access network. In the embodiment, antenna

groups each are designed to communicate to access terminals in a sector of the areas covered by

access network 100.

[0041] In communication over forward links 120 and 126, the transmitting antennas of
access network 100 may utilize beamforming in order to improve the signal-to-noise ratio of
forward links for the different access terminals 116 and 122. Also, an access network using
beamforming to transmit to access terminals scattered randomly through its coverage causes less
interference to access terminals in neighboring cells than an access network transmitting through

a single antenna to all its access terminals.

[0042] An access network (AN) may be a fixed station or base station used for
communicating with the terminals and may also be referred to as an access point, a Node B, a
base station, an enhanced base station, an evolved Node B (eNB), or some other terminology. An
access terminal (AT) may also be called user equipment (UE), a wireless communication device,

terminal, access terminal or some other terminology.

[0043] FIG. 2 is a simplified block diagram of an embodiment of a transmitter system
210 (also known as the access network) and a receiver system 250 (also known as access

terminal (AT) or user equipment (UE)) in a MIMO system 200. At the transmitter system 210,
traffic data for a number of data streams is provided from a data source 212 to a transmit (TX)

data processor 214.

[0044] In one embodiment, each data stream is transmitted over a respective transmit
antenna. TX data processor 214 formats, codes, and interleaves the traffic data for each data

stream based on a particular coding scheme selected for that data stream to provide coded data.

[0045] The coded data for each data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known data pattern that is processed in a known
manner and may be used at the receiver system to estimate the channel response. The
multiplexed pilot and coded data for each data stream is then modulated (i.e., symbol mapped)

based on a particular modulation scheme (e.g., BPSK, QPSK, M-PSK, or M-QAM) selected for
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that data stream to provide modulation symbols. The data rate, coding, and modulation for each

data stream may be determined by instructions performed by processor 230.

[0046] The modulation symbols for all data streams are then provided to a TX MIMO
processor 220, which may further process the modulation symbols (e.g., for OFDM). TX MIMO
processor 220 then provides N7 modulation symbol streams to N7 transmitters (TMTR) 222a
through 222t. In certain embodiments, TX MIMO processor 220 applies beamforming weights
to the symbols of the data streams and to the antenna from which the symbol is being

transmitted.

[0047] Each transmitter 222 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission over the
MIMO channel. Nrmodulated signals from transmitters 222a through 222t are then transmitted

from N7 antennas 224a through 224t, respectively.

[0048] At receiver system 250, the transmitted modulated signals are received by Ng
antennas 252a through 252r and the received signal from each antenna 252 is provided to a
respective receiver (RCVR) 254a through 254r. Each receiver 254 conditions (e.g., filters,
amplifies, and downconverts) a respective received signal, digitizes the conditioned signal to
provide samples, and further processes the samples to provide a corresponding “received”

symbol stream.

[0049] An RX data processor 260 then receives and processes the Ng received symbol
streams from N receivers 254 based on a particular receiver processing technique to provide N7
“detected” symbol streams. The RX data processor 260 then demodulates, deinterleaves, and
decodes each detected symbol stream to recover the traffic data for the data stream. The
processing by RX data processor 260 is complementary to that performed by TX MIMO

processor 220 and TX data processor 214 at transmitter system 210.

[0050] A processor 270 periodically determines which pre-coding matrix to use
(discussed below). Processor 270 formulates a reverse link message comprising a matrix index

portion and a rank value portion.
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[0051] The reverse link message may comprise various types of information regarding
the communication link and/or the received data stream. The reverse link message is then
processed by a TX data processor 238, which also receives traffic data for a number of data
streams from a data source 236, modulated by a modulator 280, conditioned by transmitters 254a

through 254r, and transmitted back to transmitter system 210.

[0052] At transmitter system 210, the modulated signals from receiver system 250 are
received by antennas 224, conditioned by receivers 222, demodulated by a demodulator 240, and
processed by a RX data processor 242 to extract the reserve link message transmitted by the
receiver system 250. Processor 230 then determines which pre-coding matrix to use for

determining the beamforming weights then processes the extracted message.

[0053] Turning to FIG. 3, this figure shows an alternative simplified functional block
diagram of a communication device according to one embodiment of the invention. As shown in
FIG. 3, the communication device 300 in a wireless communication system can be utilized for
realizing the UEs (or ATs) 116 and 122 in FIG. 1 or the base station (or AN) 100 in FIG. 1, and
the wireless communications system is preferably the LTE system. The communication device
300 may include an input device 302, an output device 304, a control circuit 306, a central
processing unit (CPU) 308, a memory 310, a program code 312, and a transceiver 314. The
control circuit 306 executes the program code 312 in the memory 310 through the CPU 308,
thereby controlling an operation of the communications device 300. The communications device
300 can receive signals input by a user through the input device 302, such as a keyboard or
keypad, and can output images and sounds through the output device 304, such as a monitor or
speakers. The transceiver 314 is used to receive and transmit wireless signals, delivering
received signals to the control circuit 306, and outputting signals generated by the control circuit
306 wirelessly. The communication device 300 in a wireless communication system can also be

utilized for realizing the AN 100 in FIG. 1.

[0054] FIG. 4 is a simplified block diagram of the program code 312 shown in FIG. 3 in
accordance with one embodiment of the invention. In this embodiment, the program code 312
includes an application layer 400, a Layer 3 portion 402, and a Layer 2 portion 404, and is

coupled to a Layer 1 portion 406. The Layer 3 portion 402 generally performs radio resource
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control. The Layer 2 portion 404 generally performs link control. The Layer 1 portion 406

generally performs physical connections.

[0055] Packet data latency is one of the important metrics for performance evaluation.
Reducing packet data latency improves the system performance. In 3GPP RP-150465, the study
item “Study on latency reduction techniques for LTE” generally aims to investigate and

standardize some techniques of latency reduction.

[0056] According to 3GPP RP-150465, the objective of the study item is generally to
study enhancements to the E-UTRAN radio system in order to significantly reduce the packet
data latency over the LTE Uu air interface for an active UE and significantly reduce the packet
data transport round trip latency for UEs that have been inactive for a longer period (in
connected state). The study area includes resource efficiency, including air interface capacity,
battery lifetime, control channel resources, specification impact and technical feasibility. Both

FDD (Frequency Division Duplex) and TDD (Time Division Duplex) duplex modes are

considered.

[0057] According to 3GPP RP-150465, two following areas should be studies and
documented:

1. Fast uplink access solutions - For active UEs and UEs that have been inactive a longer

time, but are kept in RRC Connected, the focus should be (i) on reducing user plane latency for
the scheduled UL transmission, and (ii) on getting a more resource efficient solution with

protocol and signaling enhancements, compared to the pre-scheduling solutions allowed by the
standard today, both with and without preserving the current TTI (Transmission Time Interval)

length and processing times.

2. TT1 shortening and reduced processing times - Assess specification impact and study

feasibility and performance of TTI lengths between 0.5ms and one OFDM (Orthogonal
Frequency Division Multiplexing) symbol, taking into account impact on reference signals and

physical layer control signaling.

[0058] FIG. 5 is a reproduction of Figure 1 of 3GPP RP-150310. FIG. 5 generally

illustrates the improvement corresponding to the areas.
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[0059] In 3GPP RP-150310, a candidate of fast uplink access solutions was raised:
- Pre-grant = fast uplink access but with limited throughput
Resources can be allocated with (modified) SPS

- Remove the requirement to send padding when no data is in buffer = saves battery resources

when inactive
Good throughput per watt statistics

- Switch to dynamic scheduling when entering active phase = optimizing throughput when

having lot of data in send buffer

[0060] Detailed result of the study can be found in 3GPP TR 36.881 v0.6.0 as quoted
below, which confirmed that it would be beneficial to skip the configured grant if there is no data

or regular MAC (Medium Access Control) CE (Control Element) to be sent:

8.1 Semi-Persistent Scheduling

With current Semi-Persistent Scheduling (SPS), the eNodeB may configure SPS periodicity via
dedicated RRC signalling. Current minimum SPS periodicity is 10ms. Supporting a SPS periodicity
of 1TTl is beneficial as this may reduce the latency of initial UL transmissions. This would allow

UL transmission in consecutive subframes.

8.2 UL Grant reception

In current specifications, the UE sends a MAC PDU containing a MAC CE for padding BSR and
optionally padding bits in response to an allocated UL dynamic or configured grant even if no
data is available for transmission in the UE buffer and no other regular MAC CE is needed to be
sent. It is beneficial to allow UEs to skip (most) dynamic and configured uplink grants if no data
is available for transmission. With frequent UL grants, allowing skipping UL grants may decrease
UL interference and improve UE battery efficiency. The UE will continue to send one or more

regular MAC CE(s), if any. The eNB may enable skipping UL grants by RRC dedicated signalling.
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8.2.1 Configured SPS activation and deactivation

The SPS resources are UE specific and may be reserved (configured and active) for a longer
period in time. As such, it is in some cases considered useful for the eNB to be timely aligned
with the UE state on activated or deactivated SPS resource(s), and if UL transmissions might

occur in the granted SPS resource allocation instances.

An acknowledgement in response to a PDCCH grant indication activation could for example
consist of an UE transmitted new MAC PDU containing zero MAC SDUs on the first SPS granted

resource to indicate successful activation when the UE buffer is empty.

If the PDCCH grant indicating activation is not received, and UE has UL data to be transmitted, it
is assumed that the UE would initiate a SR procedure if no other action is performed by the

eNB.

For Deactivation, the eNB can indicate release of SPS resources on PDCCH. Also in these cases
the eNB would in some cases benefit from being timely aligned with the UE state on activate or

deactivated SPS resource(s).

Similarly to activation, a single transmission could be used also as deactivation
acknowledgement as in instances of skipped transmissions as the absence of a UL transmission
cannot be used as an implicit deactivation/release acknowledgement mechanism. Other means

may thus be beneficial to specify.
Acknowledgment based Pro’s

1 With an acknowledgment on the PDCCH grant activating or deactivating the SPS
allocation, the eNB may be able to distinguish from cases where the PDCCH is missed by

the UE.

2 With a higher degree of robustness of the activation/deactivation mechanism, the eNB

may not have to repeat unnecessarily the SPS grant.
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3

4

A activation and deactivation acknowledgement mechanism may allow for less
conservative use of preconfigured SPS resources and may allow decreased PDCCH load as

lower aggregation level can be used.

An acknowledged activation/deactivation of the SPS grant resources may reduce DRX

misalignment.

Acknowledgement based Con’s

1

Unnecessary UE battery consumption in instances of empty UE buffer at

activation/deactivation;

DRX impacted by the additional UL transmission including the HARQ wait time (handling

of inactivity timer /short cycle timer)

Increased uplink interference in instances where the SPS allocation is changed due to e.g.

PDCCH activation/deactivation and where the UE buffer is empty.
New UE behaviour needed for deactivation/release acknowledgment.

DRX misalignment probability may be increased due to loss of ACK compared to if ACK is

received correctly

SPS resources may be unused for a duration as a result of a missing ACK after successful

PDCCH reception.

Acknowledgement free Pro’s

1

3

Relies on the legacy behaviour that the UE in the rare cases of PDCCH loss (e.g. 1%) and
non-empty buffer may initiate a SR procedure (alt. RACH procedure). The eNB may then

re-initialise SPS or allocate a dynamic grant for the UE to compensate the PDCCH loss.

No additional UL transmissions that may cause interference in instances where the SPS
allocation is changed due to e.g. PDCCH activation/deactivation and the UE buffer is

empty.

UE may go earlier to DRX

11
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4 UE behaviour simplified and no new behaviour at deactivation is needed.

Acknowledgement free Con’s

1 Increased PDCCH aggregation level may need to be used which increases the PDCCH

resource usage

2 SPS resources may be unused until a SR procedure has been initiated by the UE missing

the PDCCH
3 SPS deactivation on PDCCH may need repetition to have robust SPS resource release

4 SPS resources are not released after release indication and are only detected at first

periodic grant allocation opportunity after the release signalling time instance.

[0061] In the current 3GPP E-UTRA MAC specification (3GPP TS 36.321 v12.5.0),

semi-persistent scheduling operates as follows:

5.10 Semi-Persistent Scheduling

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]:
- Semi-Persistent Scheduling C-RNTI;

- Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervalUL and number of
empty transmissions before implicit release implicitReleaseAfter, if Semi-Persistent

Scheduling is enabled for the uplink;
- Whether twolntervalsConfig is enabled or disabled for uplink, only for TDD;

- Downlink Semi-Persistent Scheduling interval semiPersistSchedIntervalDL and number of
configured HARQ processes for Semi-Persistent Scheduling numberOfConfSPS-Processes,

if Semi-Persistent Scheduling is enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding

configured grant or configured assignment shall be discarded.
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Semi-Persistent Scheduling is supported on the SpCell only.

Semi-Persistent Scheduling is not supported for RN communication with the E-UTRAN in

combination with an RN subframe configuration.

NOTE: When elMTA is configured for the SpCell, if a configured uplink grant or a
configured downlink assignment occurs on a subframe that can be reconfigured

through elMTA L1 signalling, then the UE behaviour is left unspecified.
5.10.1 Downlink

After a Semi-Persistent downlink assignment is configured, the MAC entity shall consider

sequentially that the Nt assignment occurs in the subframe for which:

- (10 * SFN + subframe) = [(10 * SFNstart time + Subframesgrt time) + N *
semiPersistSchedintervalDL] modulo 10240.

Where SFNgart time and subframegiart time are the SFN and subframe, respectively, at the time the

configured downlink assignment were (re-)initialised.
5.10.2 Uplink

After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity shall:
- if twolntervalsConfig is enabled by upper layer:
- set the Subframe_Offset according to Table 7.4-1.
- else:
- set Subframe_Offset to 0.
- consider sequentially that the N grant occurs in the subframe for which:

- (10 * SFN + subframe) = [(10 * SFNgiart time + SUbframegrt time) + N *

semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.

Where SFNgart time and subframegarttime are the SFN and subframe, respectively, at the time the

configured uplink grant were (re-)initialised.
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The MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter
[8] number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided

by the Multiplexing and Assembly entity, on the Semi-Persistent Scheduling resource.

NOTE: Retransmissions for Semi-Persistent Scheduling can continue after clearing the

configured uplink grant.

[...]

5.4.1 UL Grant reception

In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for
non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH orin a
Random Access Response or which may be configured semi-persistently. To perform requested
transmissions, the MAC layer receives HARQ information from lower layers. When the physical
layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants

(one per HARQ process) for the same TTI from lower layers.

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, or a Temporary C-RNTI, the
MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running

timeAlignmentTimer and for each grant received for this TTI:

- if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the
MAC entity’s C-RNTI or Temporary C-RNTI; or

- if an uplink grant for this TTI has been received in a Random Access Response:

- if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered
to the HARQ entity for the same HARQ process was either an uplink grant received for

the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:
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- consider the NDI to have been toggled for the corresponding HARQ process

regardless of the value of the NDI.

- deliver the uplink grant and the associated HARQ information to the HARQ entity for
this TTI.

- else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received
for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling
C-RNTI:

- if the NDl in the received HARQ information is 1:
- consider the NDI for the corresponding HARQ process not to have been toggled;

- deliver the uplink grant and the associated HARQ information to the HARQ entity
for this TTI.

- else if the NDI in the received HARQ information is O:
- if PDCCH contents indicate SPS release:
- clear the configured uplink grant (if any).
- else:

- store the uplink grant and the associated HARQ information as configured uplink

grant;

- initialise (if not active) or re-initialise (if already active) the configured uplink

grant to start in this TTl and to recur according to rules in subclause 5.10.2;
- consider the NDI bit for the corresponding HARQ process to have been toggled;

- deliver the configured uplink grant and the associated HARQ information to the

HARQ entity for this TTI.

- else, if this Serving Cell is the SpCell and an uplink grant for this TTI has been configured

for the SpCell:
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- consider the NDI bit for the corresponding HARQ process to have been toggled;

- deliver the configured uplink grant, and the associated HARQ information to the HARQ

entity for this TTI.
NOTE: The period of configured uplink grants is expressed in TTls.

NOTE: If the MAC entity receives both a grant in a Random Access Response and a grant
for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the
SpCell in the same UL subframe, the MAC entity may choose to continue with either
the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-
RNTI.

NOTE: When a configured uplink grant is indicated during a measurement gap and
indicates an UL-SCH transmission during a measurement gap, the MAC entity

processes the grant but does not transmit on UL-SCH.

[0062] Details of UL HARQ operation can be found in 3GPP TS 36.321 v12.5.0 as

follows:
5.4.2 HARQ operation

54.2.1 HARQ entity

There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which
maintains a number of parallel HARQ processes allowing transmissions to take place
continuously while waiting for the HARQ feedback on the successful or unsuccessful reception

of previous transmissions.
The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8.

When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ
processes associated with a given TTI. Otherwise there is one HARQ process associated with a

given TTI.
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At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ
process(es) for which a transmission should take place. It also routes the received HARQ
feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the
appropriate HARQ process(es).

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTls
of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ
process for each transmission that is part of the same bundle. Within a bundle HARQ
retransmissions are non-adaptive and triggered without waiting for feedback from previous
transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received
for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of
whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A
retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC

entity is configured with one or more SCells with configured uplink.

TTIl bundling is not supported for RN communication with the E-UTRAN in combination with an

RN subframe configuration.

For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not
apply.

For each TTI, the HARQ entity shall:

- identify the HARQ process(es) associated with this TTI, and for each identified HARQ

process:
- if an uplink grant has been indicated for this process and this TTI:

- if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if
the NDI provided in the associated HARQ information has been toggled compared

to the value in the previous transmission of this HARQ process; or

- if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of

the identified process is empty; or
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- if the uplink grant was received in a Random Access Response:

- if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a

Random Access Response:
- obtain the MAC PDU to transmit from the Msg3 buffer.
- else:
- obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

- deliver the MAC PDU and the uplink grant and the HARQ information to the
identified HARQ process;

- instruct the identified HARQ process to trigger a new transmission.
- else:

- deliver the uplink grant and the HARQ information (redundancy version) to the

identified HARQ process;
- instruct the identified HARQ process to generate an adaptive retransmission.
- else, if the HARQ buffer of this HARQ process is not empty:
- instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission

the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
5.4.2.2 HARQ process
Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the
number of transmissions that have taken place for the MAC PDU currently in the buffer, and a
state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently
in the buffer. When the HARQ process is established, CURRENT_TX_ NB shall be initialized to O.

18

Samsung Exhibit 1002, Page 20 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Attorney Docket No.: 1426-113.101
Client Docket No.: 1050051-US
Filed Via EFS

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT _IRV is an index into

the sequence of redundancy versions. This variable is up-dated modulo 4.

New transmissions are performed on the resource and with the MCS indicated on PDCCH or
Random Access Response. Adaptive retransmissions are performed on the resource and, if
provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the

same resource and with the same MCS as was used for the last made transmission attempt.

The MAC entity is configured with a Maximum number of HARQ transmissions and a Maximum
number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx
respectively. For transmissions on all HARQ processes and all logical channels except for
transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions
shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the

maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

When the HARQ feedback is received for this TB, the HARQ process shall:

- set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:

set CURRENT_TX_NB to O;

- set CURRENT_IRV to 0;

- store the MAC PDU in the associated HARQ buffer;

- store the uplink grant received from the HARQ entity;
- set HARQ_FEEDBACK to NACK;

- generate a transmission as described below.
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If the HARQ entity requests a retransmission, the HARQ process shall:
- increment CURRENT_TX_NB by 1;
- if the HARQ entity requests an adaptive retransmission:

- store the uplink grant received from the HARQ entity;

- set CURRENT_IRV to the index corresponding to the redundancy version value

provided in the HARQ information;
- set HARQ_FEEDBACK to NACK;
- generate a transmission as described below.
- else if the HARQ entity requests a non-adaptive retransmission:
- if HARQ_FEEDBACK = NACK:
- generate a transmission as described below.

NOTE: When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ
buffer.

NOTE: When no UL-SCH transmission can be made due to the occurrence of a
measurement gap, no HARQ feedback can be received and a non-adaptive

retransmission follows.

To generate a transmission, the HARQ process shall:
- if the MAC PDU was obtained from the Msg3 buffer; or

- if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there
is no measurement gap at the time of the transmission and, in case of retransmission, the
retransmission does not collide with a transmission for a MAC PDU obtained from the

Msg3 buffer in this TTI; or
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- if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no
measurement gap at the time of the transmission and, in case of retransmission, the
retransmission does not collide with a transmission for a MAC PDU obtained from the

Msg3 buffer, and there is no Sidelink Discovery Gap for Transmission in this TTI; or

- if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no
measurement gap at the time of the transmission and, in case of retransmission, the
retransmission does not collide with a transmission for a MAC PDU obtained from the
Msg3 buffer, and there is a Sidelink Discovery Gap for Transmission, and there is no

configured grant for transmission on SL-DCH in this TTI:

- instruct the physical layer to generate a transmission according to the stored uplink

grant with the redundancy version corresponding to the CURRENT_IRV value;
- increment CURRENT_IRV by 1;

- if there is a measurement gap or Sidelink Discovery Gap for Reception at the time of
the HARQ feedback reception for this transmission and if the MAC PDU was not

obtained from the Msg3 buffer:

- set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this

transmission.

After performing above actions, the HARQ process then shall:
- if CURRENT_TX_NB = maximum number of transmissions — 1:

- flush the HARQ buffer;

[0063] In the current 3GPP E-UTRA RRC specification (3GPP TS 36.331 v12.5.0),

semi-persistent scheduling is configured as follows:
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SPS-Config

The 1IE SPS-Config is used to specify the semi-persistent scheduling configuration.

SPS-Config information element
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SPS-Config field descriptions

implicitReleaseAfter
Number of empty transmissions before implicit release, see TS 36.321 [6, 5.10.2]. Value e2

corresponds to 2 transmissions, e3 corresponds to 3 transmissions and so on.

n1PUCCH-AN-Persistentlist , n1PUCCH-AN-PersistentListP1

List of parameter: nS{f@CH for antenna port PO and for antenna port P1 respectively, see TS
36.213 [23, 10.1]. Field n1-PUCCH-AN-PersistentListP1 is applicable only if the
twoAntennaPortActivatedPUCCH-Formatlalb in PUCCH-ConfigDedicated-v1020 is set to true.

Otherwise the field is not configured.

numberOfConfSPS-Processes

The number of configured HARQ processes for Semi-Persistent Scheduling, see TS 36.321 [6].

pO0-NominalPUSCH-Persistent
Parameter: Py nommar_ruscu(0) - See TS 36.213 [23, 5.1.1.1], unit dBm step 1. This field is

applicable for persistent scheduling, only. If choice setup is used and pO-Persistent is absent,
apply the value of pO0-NominalPUSCH for pO-NominalPUSCH-Persistent. If uplink power control
subframe sets are configured by tpc-SubframeSet, this field applies for uplink power control

subframe set 1.

pO-NominalPUSCH-PersistentSubframeSet2

Parameter: P, yommar,_puscu(0) - See TS 36.213 [23, 5.1.1.1], unit dBm step 1. This field is

applicable for persistent scheduling, only. If pO-PersistentSubframeSet2-r12 is not configured,
apply the value of pO-NominalPUSCH-SubframeSet2-r12 for pO-NominalPUSCH-
PersistentSubframeSet2. E-UTRAN configures this field only if uplink power control subframe
sets are configured by tpc-SubframeSet, in which case this field applies for uplink power control

subframe set 2.
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SPS-Config field descriptions

pO-UE-PUSCH-Persistent
Parameter: P, g puscu(0) - See TS 36.213 [23, 5.1.1.1], unit dB. This field is applicable for
persistent scheduling, only. If choice setup is used and p0-Persistent is absent, apply the value of

p0-UE-PUSCH for pO-UE-PUSCH-Persistent. If uplink power control subframe sets are configured

by tpc-SubframeSet, this field applies for uplink power control subframe set 1.

pO-UE-PUSCH-PersistentSubframeSet2

Parameter: P, g puscu(0) - See TS 36.213 [23, 5.1.1.1], unit dB. This field is applicable for
persistent scheduling, only. If pO-PersistentSubframeSet2-r12 is not configured, apply the value
of pO-UE-PUSCH-SubframeSet2 for pO-UE-PUSCH-PersistentSubframeSet2. E-UTRAN configures
this field only if uplink power control subframe sets are configured by tpc-SubframeSet, in which

case this field applies for uplink power control subframe set 2.

semiPersistSchedC-RNTI
Semi-persistent Scheduling C-RNTI, see TS 36.321 [6].

semiPersistSchedintervalDL

Semi-persistent scheduling interval in downlink, see TS 36.321 [6]. Value in number of sub-
frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.
For TDD, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g.
sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to

120 sub-frames.

semiPersistSchedintervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames.
Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For
TDD, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10
corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120

sub-frames.
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SPS-Config field descriptions

twolntervalsConfig
Trigger of two-intervals-Semi-Persistent Scheduling in uplink. See TS 36.321 [6, 5.10]. If this field

is present, two-intervals-SPS is enabled for uplink. Otherwise, two-intervals-SPS is disabled.

Conditional Explanation
presence
DD This field is optional present for TDD, need OR; it is not present for FDD
and the UE shall delete any existing value for this field.

[0064] Some UEs are capable of transmitting PUSCH (Physical Uplink Shared Channel)
and PUCCH (Physical Uplink Control Channel) simultaneously, and some UEs are not capable
of transmitting PUSCH and PUCCH simultaneously. Such capability would be reported to eNB
(evolved Node B) so that eNB could decide whether to configure this functionality or not. Even
if UE support this feature, eNB may decide not to configure this function if the channel condition
of the UE is poor, as to transmit both channel simultaneously is more power consuming. In such
case, the UE maximum transmission power may not guarantee proper power level for each
channel. UE may decide which channel to transmit UCI (Uplink Control Information) with
depending on whether PUSCH and PUCCH simultaneously is configured or not.

[0065] Section 10.1 of 3GPP 36.213 v12.5.0 states:
10.1 UE procedure for determining physical uplink control channel
assignment

If the UE is configured for a single serving cell and is not configured for simultaneous PUSCH
and PUCCH transmissions, then in subframe » uplink control information (UCI) shall be

transmitted

- on PUCCH using format 1/1a/1b/3 or 2/2a/2b if the UE is not transmitting PUSCH

26

Samsung Exhibit 1002, Page 28 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Attorney Docket No.: 1426-113.101
Client Docket No.: 1050051-US
Filed Via EFS

- on PUSCH if the UE is transmitting PUSCH in subframe » unless the PUSCH transmission
corresponds to a Random Access Response Grant or a retransmission of the same
transport block as part of the contention based random access procedure, in which case

UCl is not transmitted

If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH

transmission, then in subframe n UCI shall be transmitted

on PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR
- on PUCCH using format 2 if the UCI consists only of periodic CSI

- on PUCCH using format 2/2a/2b/3 if the UCI consists of periodic CSI and HARQ-ACK and if

the UE is not transmitting PUSCH

- on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and
periodic/aperiodic CSI and if the UE is transmitting PUSCH in subframe n, in which case
the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format
1/1a/1b/3 and the periodic/aperiodic CSI transmitted on PUSCH unless the PUSCH
transmission corresponds to a Random Access Response Grant or a retransmission of the
same transport block as part of the contention based random access procedure, in which

case periodic/aperiodic CSl is not transmitted

[0066] For a UE with poor channel condition, such as in cell edge, it is possible to
configure HARQ-ACK (Hybrid Automatic Repeat Request Acknowledgement) repetition to
improve the HARQ-ACK feedback reliability by repeating the transmission of ACK/NACK
(Acknowledgement/Negative Acknowledgement) multiple times. Under such situation, the
HARQ-ACK would be transmitted on PUCCH without multiplexed onto other channel, e.g.,
PUSCH, to enjoy the combining gain of repetition across subframes, as some of the repetitions

would occur on the same resource and joint demodulation/channel estimation is possible.

[0067] Section 10.2 of 3GPP 36.213 v12.5.0 states:
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10.2 Uplink HARQ-ACK timing

For TDD or for FDD-TDD and primary cell frame structure type 2 or for FDD-TDD and primary
cell frame structure type 1, if a UE configured with E/IMTA-MainConfigServCell-r12 for a serving
cell, “UL/DL configuration” of the serving cell in subclause 10.2 refers to the UL/DL
configuration given by the parameter eimta-HARQ-ReferenceConfig-r12 for the serving cell

unless specified otherwise.

For FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of
a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be
provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled,
upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which
HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any

HARQ-ACK in subframe # corresponding to a PDSCH transmission in subframes »— n

ANRep =3,

n—35, the UE:

- shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH

transmission in subframe n—4) on PUCCH in subframes », n+1, ..., n+ N gge — 15
- shall not transmit any other signal/channel in subframes u, u+1, ..., n+ N, ~1; and

- shall not transmit any HARQ-ACK response repetitions corresponding to any detected

PDSCH transmission in subframes » -3, ..., n+ N e, =5 -

For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within
subframe(s) n—k, where ke K and K is defined in Table 10.1.3.1-1 intended for the UE and for
which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of
any HARQ-ACK in subframe » corresponding to a PDSCH transmission in a downlink or special

subframe earlier than subframe n-%, the UE:
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- shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH

transmission in subframe n—k ) on PUCCH in UL subframe n and the next N ey — 1 UL

subframes denoted as n,, ..., n

N aNrep —17

- shall not transmit any other signal/channel in UL subframe n, n,, ... and

PN =17

- shall not transmit any HARQ-ACK response repetitions corresponding to any detected

PDSCH transmission in subframes n, —k, where ke K,, K;is the set defined in Table

10.1.3.1-1 corresponding to UL subframe n,, and 1 <i < N ., — 1.

[0068] 3GPP TS 36.212 v13.0.0 describes how physical layer process a transport block

from MAC layer and how to multiplex uplink control information as follows:

5.2 Uplink transport channels and control information

If the UE is configured with a Master Cell Group (MCG) and Secondary Cell Group (SCG) [6], the
procedures described in this clause are applied to the MCG and SCG, respectively. When the
procedures are applied to a SCG, the term primary cell refers to the primary SCell (PSCell) of the
SCG.

If the UE is configured with a PUCCH SCell [6], the procedures described in this clause are
applied to the group of DL cells associated with the primary cell and the group of DL cells
associated with the PUCCH SCell, respectively. When the procedures are applied to the group of
DL cells associated with the PUCCH SCell, the term primary cell refers to the PUCCH SCell.

If the UE is configured with a LAA SCell, the procedures described in this clause are applied
assuming the LAA SCell is an FDD SCell.

5.2.1 Random access channel

The sequence index for the random access channel is received from higher layers and is

processed according to [2].

29

Samsung Exhibit 1002, Page 31 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Attorney Docket No.: 1426-113.101
Client Docket No.: 1050051-US
Filed Via EFS

5.2.2 Uplink shared channel

Figure 5.2.2-1 shows the processing structure for the UL-SCH transport channel on one UL cell.
Data arrives to the coding unit in the form of a maximum of two transport blocks every
transmission time interval (TTI) per UL cell. The following coding steps can be identified for each

transport block of an UL cell:

Add CRC to the transport block

— Code block segmentation and code block CRC attachment
— Channel coding of data and control information

— Rate matching

— Code block concatenation

— Multiplexing of data and control information

Channel interleaver

The coding steps for one UL-SCH transport block are shown in the figure below. The same
general processing applies for each UL-SCH transport block on each UL cell with restrictions as

specified in [3].

[Figure 5.2.2-1 of 3GPP TS 36.212 v13.0.0, entitled “Transport block processing for UL-SCH” is
reproduced as FIG. 6]

5.2.21 Transport block CRC attachment

Error detection is provided on each UL-SCH transport block through a Cyclic Redundancy Check

(CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bits in a transport

block delivered to layer 1 bya,,a,,a,,as.,...,a,_;, and the parity bits by p,, pi, ps, P3rs Prg - A 1S

the size of the transport block and L is the number of parity bits. The lowest order information
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bit ag is mapped to the most significant bit of the transport block as defined in section 6.1.1 of
[5].

The parity bits are computed and attached to the UL-SCH transport block according to section

5.1.1 setting L to 24 bits and using the generator polynomial gcrcoaa(D).
5.2.2.2 Code block segmentation and code block CRC attachment

The bits input to the code block segmentation are denoted by b,,b;,b,,b;,....b5_, Where Bis the

number of bits in the transport block (including CRC).

Code block segmentation and code block CRC attachment are performed according to section

5.1.2.

The bits after code block segmentation are denoted by c,q,¢,,¢,5, ¢3¢k, 1), Where ris the

code block number and K. is the number of bits for code block number r.
5.2.23 Channel coding of UL-SCH

Code blocks are delivered to the channel coding block. The bits in a code block are denoted by

Cr0»C115CrasCra0nen Co(k,—1) » Where ris the code block number, and K; is the number of bits in code
r

block number r. The total number of code blocks is denoted by C and each code block is

individually turbo encoded according to section 5.1.3.2.

After encoding the bits are denoted by 4!, ,d",a .4}

e 3 2

d\{(, ), Withi=0,1,and 2and where D, is

the number of bits on the i-th coded stream for code block numberr,i.e.D, =K, +4.

5.2.2.4 Rate matching

Turbo coded blocks are delivered to the rate matching block. They are denoted

by 4492

rl> r3 o

df?D _)» Withi=01,and 2, and where r is the code block number, i is the

coded stream index, and D, is the number of bits in each coded stream of code block number r.
The total number of code blocks is denoted by C and each coded block is individually rate

matched according to section 5.1.4.1.
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After rate matching, the bits are denoted by e,,e,.¢,5,¢,5....¢,(5 ), Where ris the coded block

number, and where E, is the number of rate matched bits for code block number r.

5.2.2.5 Code block concatenation

The bits input to the code block concatenation block are denoted by e,g,¢,;,¢,5,€,3,....¢,(5,—1) fOr

r=0,..,C-1 and where E, is the number of rate matched bits for the r-th code block.

Code block concatenation is performed according to section 5.1.5.

The bits after code block concatenation are denoted by f,, fi. f». f3-» fo_1» Where G is the total
number of coded bits for transmission of the given transport block over N, transmission layers

excluding the bits used for control transmission, when control information is multiplexed with

the UL-SCH transmission.
5.2.2.6 Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQl and/or
PMI), HARQ-ACK and rank indication, and CSI-RS resource indication (CRI). Different coding
rates for the control information are achieved by allocating different number of coded symbols
for its transmission. When control data are transmitted in the PUSCH, the channel coding for

HARQ-ACK, rank indication, CRI and channel quality information o,,0,,0,....,0,_, is done

independently.

For the cases with TDD primary cell, the number of HARQ-ACK bits is determined as described

in section 7.3 of [3].

When the UE transmits HARQ-ACK bits, rank indicator bits or CRI bits, it shall determine the

number of coded modulation symbols per layer Q” for HARQ-ACK, rank indicator or CRI bits as

follows.

For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-

ACK bits, rank indicator bits or CRI bits:
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PUSCH —initial PUSCH —initial PUSCH
Q’ — min O- ]WsC . Nsymb . ﬂoﬁset . 4-M PUSCH
C-1 sc
S K,
r=0
where

- O is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and

MEUSCH is the scheduled bandwidth for PUSCH transmission in the current sub-frame for

the transport block, expressed as a number of subcarriers in [2], and

NPUCH s the number of SC-FDMA symbols per subframe for initial PUSCH

symb
transmission for the same transport block, respectively, given by

NPU%CH—initial _ (2. (NUL 1)_ Nggs )’ where

syml symb —
N isequaltol

- if UE configured with one UL cell is configured to send PUSCH and SRS in the same

subframe for initial transmission, or

- if UE transmits PUSCH and SRS in the same subframe in the same serving cell for

initial transmission, or

- if the PUSCH resource allocation for initial transmission even partially overlaps with
the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3

of [2], or

- if the subframe for initial transmission in the same serving cell is a UE-specific type-

1 SRS subframe as defined in Section 8.2 of [3], or

- if the subframe for initial transmission in the same serving cell is a UE-specific type-
0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with

multiple TAGs.

- Otherwise N, isequalto 0.
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p PUscH-initial > and K, are obtained from the initial PDCCH or EPDCCH for the same

sc

transport block. If there is no initial PDCCH or EPDCCH with DCI format 0 for the same

transport block, a PUScH-nitial > “and K, shall be determined from:

- the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the

initial PUSCH for the same transport block is semi-persistently scheduled, or,

- the random access response grant for the same transport block, when the PUSCH is

initiated by the random access response grant.

For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK

bits, rank indicator bits or CRI bits:

0’ = max|min(Q,,,,, 4-M 75 ) o7 | with

oM SIZUSCH ~initial(1) _ NPZiCH—initial(l) M S[;USCH ~initial (2) NPU.SZ;CH—inifial(Z) ) ﬂPUSCH

Q; SY) sym offset
temp=| T _; B
[¢)) PUSCH —initial (2) PUSCH —initial (2) 2) PUSCH —initial (1) PUSCH —initial (1)
ZKr M, 'Nsymb + ZKr M, 'Nsymb
r=0 r=0
where

- O is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and

- Q=0 if 0<2,0,, =[20/0,] f 3<0<11 with @), =min(0!,.02) where 0*.x={1.2} is the
modulation order of transport block “x”, and 0., =[20,/0;, |+[20, /0, |if 0>11 with
0,=[0/2] and 0,=0-[0/2].

M PUSCH-nitial )\ — 11 21 are the scheduled bandwidths for PUSCH transmission in the initial
sub-frame for the first and second transport block, respectively, expressed as a number

of subcarriersin [2], and

- NIy = 41,2} are the number of SC-FDMA symbols per subframe for initial PUSCH

transmission for the first and second transport block given by

PUSCH-initial (x) _ UL O ) x=
N PUsCH il ) (- (Vo —1)- N§ b= 11,2}, where
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B va?s,x:{l,Z} isequalto 1

- if UE configured with one UL cell is configured to send PUSCH and SRS in the same

subframe for initial transmission, or

- if UE transmits PUSCH and SRS in the same subframe in the same serving cell for

u m

initial transmission of transport block “x”, or

“ v

- if the PUSCH resource allocation for initial transmission of transport bock “x” even
partially overlaps with the cell-specific SRS subframe and bandwidth configuration

defined in section 5.5.3 of [2], or

- if the subframe for initial transmission of transport block “x” in the same serving

cell is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or

- if the subframe for initial transmission of transport block “x” in the same serving
cell is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE

is configured with multiple TAGs.

- Otherwise N{°

srs-x={12} is equal to 0.

M PUSCH=imitial(x)  —¢1 0y €™ x={1,2}, and K, x={1,2} are obtained from the initial PDCCH

or EPDCCH for the corresponding transport block.

For HARQ-ACK, Q,cx =Q,,- Q" and B> = BLoie™K where Q,,is the modulation order of a

0 0

given transport block. For UEs configured with no more than five DL cells, 5,77~ shall be

determined according to [3] depending on the number of transmission codewords for the

corresponding PUSCH. For UEs configured with more than five DL cells, S shall be

determined according to [3] depending on the number of transmission codewords for the

corresponding PUSCH and the number of HARQ-ACK feedback bits.

For rank indication or CRI, @, =Q,,*Q", Qe = Q,, - Q" and B = By, where 0, is the

0,

modulation order of a given transport block, and ,BR’

W Shall be determined according to [3]
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depending on the number of transmission codewords for the corresponding PUSCH, and on the
uplink power control subframe set for the corresponding PUSCH when two uplink power

control subframe sets are configured by higher layers for the cell.

For HARQ-ACK

Each positive acknowledgement (ACK) is encoded as a binary ‘1’ and each negative

acknowledgement (NACK) is encoded as a binary ‘0’

If HARQ-ACK feedback consists of 1-bit of information, i.e., [04*1, it is first encoded

according to Table 5.2.2.6-1.

If HARQ-ACK feedback consists of 2-bits of information, i.e., [0 0% ] with o, "

corresponding to HARQ-ACK bit for codeword 0 and o;"® corresponding to that for
codeword 1, or if HARQ-ACK feedback consists of 2-bits of information as a result of the
aggregation of HARQ-ACK bits corresponding to two DL cells with which the UE is
configured by higher layers, or if HARQ-ACK feedback consists of 2-bits of information
corresponding to two subframes for TDD, it is first encoded according to Table 5.2.2.6-2

where 02K = (04K 4 04K 10q)

[Table 5.2.2.6-1 of 3GPP TS 36.212 v13.0.0, entitled “Encoding of 1-bit HARQ-ACK”, is
reproduced as FIG. 7]

[Table 5.2.2.6-2 of 3GPP TS 36.212 v13.0.0, entitled “Encoding of 2-bit HARQ-ACK”, is
reproduced as FIG. 8]

If HARQ-ACK feedback consists of 3<04% <11 bits of information as a result of the

aggregation of HARQ-ACK bits corresponding to one or more DL cells with which the UE is

configured by higher layers, i.e., of* o(*CK,...,ogng_l, then a coded bit sequence
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Goek GAK |, GAK is obtained by using the bit sequence o{F o{*“,...,oéfﬁ_l as the input

to the channel coding block described in section 5.2.2.6.4. In turn, the bit sequence

a5 . ai " a5 ....qp5 _, is obtained by the circular repetition of the bit sequence
G F gt F ., ga" so that the total bit sequence length is equal to Q4 -

If HARQ-ACK feedback consists of 11<0*® <22 bits of information as a result of the

aggregation of HARQ-ACK bits corresponding to one or more DL cells with which the UE is
configured by higher layers, i.e., of* o(*CK,...,ogng_l, then the coded bit sequence

40", a5 ... q5n 1 is obtained by using the bit sequence o5* o{‘“,...,oéf&_l as the

input to the channel coding block described in section 5.2.2.6.5.

If HARQ-ACK feedback consists of 0*®>22 bits of information as a result of the aggregation

of HARQ-ACK bits corresponding to one or more DL cells with which the UE is configured

by higher layers, the coded bit sequence is denoted by g5 .4/ .45 ....q5<% . The CRC

attachment, channel coding and rate matching of the HARQ-ACK bits are performed
according to sections 5.1.1 setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input

bit sequence to the CRC attachment operation is 05" o™ .0 %% . The output bit

sequence of the CRC attachment operation is the input bit sequence to the channel
coding operation. The output bit sequence of the channel coding operation is the input
bit sequence to the rate matching operation.
The “x” and “y” in Table 5.2.2.6-1 and 5.2.2.6-2 are placeholders for [2] to scramble the HARQ-
ACK bits in a way that maximizes the Euclidean distance of the modulation symbols carrying
HARQ-ACK information.
For FDD or TDD HARQ-ACK multiplexing or the aggregation of more than one DL cell including
at least one cell using FDD and at least one cell using TDD when HARQ-ACK consists of one or

two bits of information, the bit sequence g5, 4™, 47 ....q55 . i is obtained by

concatenation of multiple encoded HARQ-ACK blocks where 0, is the total number of coded
bits for all the encoded HARQ-ACK blocks. The last concatenation of the encoded HARQ-ACK

block may be partial so that the total bit sequence length is equal to Q4 -
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For UEs configured by higher layers with codebooksizeDetermination-r13 = 0, the bit sequence

A T 53,?0’271 is determined according to the Downlink Assignment Index (DAI) as in

Table 5.3.3.1.1-2 and as defined in [3]. Otherwise, the bit sequence 5, 6,"“...., 64 is

determined as below.
For FDD when HARQ ACK consists of 2 or more bits of information as a result of the aggregation

of more than one DL cell, the bit sequence 6°“ 6*“,..., 6*% isthe result of the
0 1 O -1

concatenation of HARQ-ACK bits for the multiple DL cells according to the following pseudo-
code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j=0—-HARQ-ACK bit index

Set NPL to the number of cells configured by higher layers for the UE

cells
while c< N2E
if transmission mode configured in cell ce {1,2,5,6,7} — 1 bit HARQ-ACK feedback for this
cell

0*® = HARQ-ACK bit of this cell

j
j=j+1
else
if the UE is not configured with spatial bundling on PUSCH by higher layers
04" = HARQ-ACK bit corresponding to the first codeword of this cell
j=j+1

67" = HARQ-ACK bit corresponding to the second codeword of this cell
j=j+1
else

5;’CK = binary AND operation of the HARQ-ACK bits corresponding to the first

and second codewords of this cell

j=j+1
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end if
end if
c=c+1
end while
For the aggregation of more than one DL cell including a primary cell using FDD and at least one

secondary cell using TDD, the bit sequence 5;“ 5. ..., 53%71 is the result of the

concatenation of HARQ-ACK bits for one or multiple DL cells. Define N2L as the number of cells

cells

configured by higher layers for the UE and B”" as the number of subframes for which the UE

needs to feed back HARQ-ACK bits in UL subframe n for the c-th serving cell. For a cell using
TDD, the subframes are determined by the DL-reference UL/DL configuration if the UE is

configured with higher layer parameter eimta-HARQ-ReferenceConfig, and determined by the

D,

UL/DL configuration otherwise. For a cell using TDD, B L =1 if subframe n-4 in the cell is a DL

subframe or a special subframe with special subframe configurations 1/2/3/4/6/7/8/9 and
normal downlink CP or a special subframe with special subframe configurations 1/2/3/5/6/7

and extended downlink CP, and B”* =0 otherwise. For a cell using FDD, B”" =1.

The bit sequence 6, 6,'“...., 5.5, | is performed according to the following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j=0 - HARQ-ACK bit index

while c < NP%

cells
if B” =1

if transmission mode configured in cell ce{1,2,5,6,7} — 1 bit HARQ-ACK feedback

for this cell
7" = HARQ-ACK bit of this cell
j=i+1

else

if the UE is not configured with spatial bundling on PUSCH by higher

layers
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07" = HARQ-ACK bit corresponding to the first codeword of this
cell
j=i+1
67" = HARQ-ACK bit corresponding to the second codeword of
this cell
j=i+1
else
67" = binary AND operation of the HARQ-ACK bits corresponding
to the first and second codewords of this cell
j=i+1
end if
end if
end if
c=c+1
end while

For the cases with TDD primary cell when HARQ-ACK is for the aggregation of one or more DL
cells and the UE is configured with PUCCH format 3, PUCCH format 4 or PUCCH format 5 [3], the

bit sequence 3, 5/'“...., 525 is the result of the concatenation of HARQ-ACK bits for the

one or more DL cells configured by higher layers and the multiple subframes as defined in [3].

Define N2L as the number of cells configured by higher layers for the UE and BCDL as the

cells
number of subframes for which the UE needs to feed back HARQ-ACK bits as defined in Section
7.3 of [3].
The number of HARQ-ACK bits for the UE to convey if it is configured with PUCCH format 3,
PUCCH format 4 or PUCCH format 5 is computed as follows:
Set k = 0 — counter of HARQ-ACK bits

Set ¢=0 - cell index: lower indices correspond to lower RRC indices of corresponding cell

DL
cells

whilec< N
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set/=0;
while /< B™
if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this

cell
k=k+1
else
k=k+2
end if
I=+1
end while
c=c+1
end while
When PUCCH format 3 is configured, if kK < 20 when TDD is used in all the configured serving
cell(s) of the UE, orif k < 21 when FDD is used in at least one of the configured serving cells
with TDD primary cell; or when PUCCH format 4 or PUCCH format 5 is configured and when the
UE is not configured with spatial bundling on PUSCH by higher layers, the multiplexing of HARQ-
ACK bits is performed according to the following pseudo-code:
Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0 — HARQ-ACK bit index

DL
cells

whilec< N
set/=0;
while /< B™

if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this
cell

0% = 07" HARQ-ACK bit of this cell as defined in Section 7.3 of [3]

i
j=j+1

else
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(6,0,  1=1025 .0/5/,1] HARQ-ACK bits of this cell as defined in

Section 7.3 of [3]
j=i+2
end if
I=1+1
end while
c=c+1
end while
When PUCCH format 3 is configured, if kK > 20 when TDD is used in all the configured serving
cell(s) of the UE, or if k > 21 when FDD is used in at least one of the configured serving cells
with TDD primary cell, spatial bundling is applied to all subframes in all cells; or when PUCCH
format 4 or PUCCH format 5 is configured and when the UE is configured with spatial bundling
on PUSCH by higher layers, the multiplexing of HARQ-ACK bits is performed according to the
following pseudo-code:
Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j=0—-HARQ-ACK bit index

while ¢ < NP
set/=0;
while /< B™"
if transmission mode configured in cell ce {1,2,5,6,7} — 1 bit HARQ-ACK feedback for this

cell
;" = 0" HARQ-ACK bit of this cell as defined in Section 7.3 of [3]
j=j+1
else

5% =0" binary AND operation of the HARQ-ACK bits corresponding

J

to the first and second codewords of this cell as defined in Section 7.3 of

3]
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j=i+1
end if
[=1+1
end while
c=c+1
end while

ACK ACK _ACK ACK

For o** <11 or ¢** > 22, the bit sequence oj“* of s O ck _, 1S obtained by setting

ACK ~ ACK
0" =0"".

i

ACK ACK ACK ACK 0~ ACK

For 11< 0" <22, the bit sequence oy of'™*,...0 5 | is obtained by setting 05" =6, ifiis

even and o ¥
O(OAC’( /2}(5—1)/2

o if iis odd.

For the cases with TDD primary cell when HARQ-ACK is for the aggregation of two DL cells and
the UE is configured with PUCCH format 1b with channel selection, the bit

sequence oy X ofCK,...,ogfng _, is obtained as described in section 7.3 of [3].

For TDD HARQ-ACK bundling, a bit sequence "q'OACK,&‘IACK,&ZACK,...,Q'QCC’:_I is obtained by

concatenation of multiple encoded HARQ-ACK blocks where Q, is the total number of coded

bits for all the encoded HARQ-ACK blocks. The last concatenation of the encoded HARQ-ACK

block may be partial so that the total bit sequence length is equal to Q4 - A scrambling
sequence [wg*CK wi K gk w?CK] is then selected from Table 5.2.2.6-A with index

i=(N,,u.s —1)mod4, where N, ., is determined as described in section 7.3 of [3]. The bit

sequence ¢, ¢ .5 ...q5k _, is then generated by setting m =1 if HARQ-ACK consists of

1-bit and m = 3 if HARQ-ACK consists of 2-bits and then scrambling g;'*, " ,g,'™* ,...,E[iif_l

as follows
Seti,ktoO

while i <0,

~ACK

if g~ =y // place-holder repetition bit
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g/ = (G + wik Jmod2

k=(k+1)moddm

else
if &'iACK =x // a place-holder bit

gAK = Ak

else // coded bit
¢ = (3 + wik Jmod 2
k=(k+1)mod4m

end if

i=i+l

end while

[Table 5.2.2.6-A of 3GPP TS 36.212 v13.0.0, entitled “Scrambling sequence selection for TDD
HARQ-ACK bundling”, is reproduced as FIG. 9]

When HARQ-ACK information is to be multiplexed with UL-SCH at a given PUSCH, the HARQ-
ACK information is multiplexed in all layers of all transport blocks of that PUSCH, For a given

transport block, the vector sequence output of the channel coding for HARQ-ACK information is

ACK ACK ACK CK

denoted by 4y 4, , Where in , i=0,..,0% —1 are column vectors of length

=Qhackx -1

(0,,-N,) and where Q) = Q. /0, is obtained as follows:

Seti,ktoO
while i <Q,

g, " =14’ ..q{ig.11 -- temporary row vector

Ny,

—
ACK :[AACK AACK]T

q; q; ; — replicating the row vector §'““ N; times and transposing into a

column vector
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i=i+Q,
k=k+1
end while

where N, is the number of layers onto which the UL-SCH transport block is mapped.

For rank indication (RI) (Rl only, joint report of Rl and i1, joint report of CRI and R, joint report

of CRI,RI and i1,joint report of CRI,RI, and PTI, and joint report of Rl and PTI) or CRI

- The corresponding bit widths for CRI feedback for PDSCH transmissions are given by
Tables 5.2.2.6.1-3A, 5.2.2.6.2-3A, 5.2.2.6.3-3A, 5.2.3.3.1-3D,

- The corresponding bit widths for Rl feedback for PDSCH transmissions are given by Tables
5.2.2.6.1-2,5.2.2.6.2-3,5.2.2.6.2-3B, 5.2.2.6.3-3, 5.2.2.6.3-3B, 5.2.3.3.1-3, 5.2.3.3.1-3A,
5.2.3.3.1-3B, 5.2.3.3.1-3C, 5.2.3.3.1-3D, 5.2.3.3.2-4, and 5.2.3.3.2-4A, 5.2.3.3.2-4B,
5.2.3.3.2-4C, 5.2.3.3.2-4D which are determined assuming the maximum number of layers

as follows:

- If the maxLayersMIMO-r10 is configured for the DL cell, the maximum number of

layers is determined according to maxLayersMIMO-r10 for the DL cell
- Else,

- If the UE is configured with transmission mode 9, and the supportedMIMO-
CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number
of layers is determined according to the minimum of the configured number of CSI-
RS ports and the maximum of the reported UE downlink MIMO capabilities for the

same band in the corresponding band combination.

- If the UE is configured with transmission mode 9 and Class B CSI reporting with K>1
and Rl and CRl are transmitted in the same reporting instance, and the
supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the
maximum number of layers is determined according to the minimum of the

maximum of number of antenna port of the configured CSI-RS resources and the
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maximum of the reported UE downlink MIMO capabilities for the same band in the

corresponding band combination,.

- If the UE is configured with transmission mode 9, and the supportedMIMO-
CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum
number of layers is determined according to the minimum of the configured

number of CSI-RS ports and ue-Category (without suffix).

- If the UE is configured with transmission mode 9 and Class B CSI reporting with K>1
and Rl and CRl are transmitted in the same reporting instance, and the
supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability,
the maximum number of layers is determined according to the minimum of the
maximum of number of antenna port of the configured CSI-RS resources and ue-

Category (without suffix).

- If the UE is configured with transmission mode 10, and the supportedMIMO-
CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number
of layers for each CSI process is determined according to the minimum of the
configured number of CSI-RS ports for that CSI process and the maximum of the
reported UE downlink MIMO capabilities for the same band in the corresponding

band combination.

- If the UE is configured with transmission mode 10 and Class B CSI reporting with K>1
and Rl and CRI are transmitted in the same reporting instance, and the
supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the
maximum number of layers for each CSI process is determined according to the
minimum of the maximum of number of antenna port of the configured CSI-RS
resources in that CSI process and the maximum of the reported UE downlink MIMO

capabilities for the same band in the corresponding band combination.
- If the UE is configured with transmission mode 10, and the supportedMIMO-

CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum
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number of layers for each CSI process is determined according to the minimum of
the configured number of CSI-RS ports for that CSI process and ue-Category

(without suffix).

- If the UE is configured with transmission mode 10 and Class B CSI reporting with K>1
and Rl and CRI are transmitted in the same reporting instance, and the
supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability,
the maximum number of layers for each CSI process is determined according to the
minimum of the maximum of number of antenna port of the configured CSI-RS

resources in that CSI process and ue-Category (without suffix).

- Otherwise the maximum number of layers is determined according to the minimum

of the number of PBCH antenna ports and ue-Category (without suffix).
- If Rl feedback consists of 1-bit of information, i.e., [o&], it is first encoded according to

Table 5.2.2.6-3. The [0 ] to Rl mapping is given by Table 5.2.2.6-5.

- If RI feedback consists of 2-bits of information, i.e., [of o1 with o' corresponding to
MSB of 2-bit input and olR’ corresponding to LSB, it is first encoded according to Table

5.2.2.6-4 where o =& +0f)ymod 2. The [of! o] to RI mapping is given by Table

5.2.2.6-6.

[Table 5.2.2.6-3 of 3GPP TS 36.212 v13.0.0, entitled “Encoding of 1-bit RI”, is reproduced as
FIG. 10]

[Table 5.2.2.6-4 of 3GPP TS 36.212 v13.0.0, entitled “Encoding of 2-bit RI”, is reproduced as
FIG. 11]

[Table 5.2.2.6-5 of 3GPP TS 36.212 v13.0.0, entitled “0/" to RI mapping”, is reproduced as FIG.
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12]

[Table 5.2.2.6-6 of 3GPP TS 36.212 v13.0.0, entitled “ 0., o' to RI mapping”, is reproduced as

FIG. 13]

[Table 5.2.2.6-7 of 3GPP TS 36.212 v13.0.0, entitled “o , o, 0¥ to Rl mapping”, is

reproduced as FIG. 14]

If Rl feedback for a given DL cell consists of 3-bits of information, i.e., [of of o] with o
corresponding to MSB of 3-bit input and 0¥ corresponding to LSB. The [of of 0] toRI
mapping is given by Table 5.2.2.6-7.

If Rl feedback consists of 3< o <11 bits of information, i.e., [of oY ....,0 oR’ 1, then a coded

bit sequence [§¥ ....,45 1 is obtained by using the bit sequence [of o ,..., ORI ] as the
input to the channel coding block described in section 5.2.2.6.4.

If RI feedback consists of 11 < 0¥ <22 bits of information as a result of the aggregation of RI
bits corresponding to multiple DL cells or multiple CSI processes, i.e., [of oY ..., gﬁe, 1,
then the coded bit sequence ¢;".4(" .45 ....q4,, is obtained by using the bit sequence
lo& o ,..., 0’” 1 as the input to the channel coding block described in section 5.2.2.6.5.

If RI feedback consists of g% > 22 bits of information as a result of the aggregation of Rl bits
corresponding to multiple DL cells or multiple CSI processes, i.e., [oX oY ..., oR’ 1, then

the coded bit sequence is denoted by 47 .4 .45" .....q,, 1 - The CRC attachment, channel

coding and rate matching of the HARQ-ACK bits are performed according to sections 5.1.1
setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC

PO

attachment operation is [0 of ORI 1. The output bit sequence of the CRC attachment
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operation is the input bit sequence to the channel coding operation. The output bit
sequence of the channel coding operation is the input bit sequence to the rate matching

operation.

The “x” and “y” in Table 5.2.2.6-3 and 5.2.2.6-4 are placeholders for [2] to scramble the RI bits
in a way that maximizes the Euclidean distance of the modulation symbols carrying rank

information.

For the case where Rl feedback for more than one DL cell is to be reported, the Rl report for

each DL cell is concatenated prior to coding in increasing order of cell index.

For the case where Rl feedback for more than one CSl process is to be reported, the Rl reports
are concatenated prior to coding first in increasing order of CSI process index for each DL cell
and then in increasing order of cell index.

For the case where Rl feedback consists of one or two bits of information the bit sequence
qgf,qf*’,q§’,...,q§;1_l is obtained by concatenation of multiple encoded Rl blocks where Qx; is

the total number of coded bits for all the encoded Rl blocks. The last concatenation of the

encoded Rl block may be partial so that the total bit sequence length is equal toQ,, .
For the case where Rl feedback consists of 3<% <11bits of information, the bit sequence

a8 a4t .45 ....q5, -, is obtained by the circular repetition of the bit sequence " 3" .... 33 so

that the total bit sequence length is equal to @, .

When rank information is to be multiplexed with UL-SCH at a given PUSCH, the rank
information is multiplexed in all layers of all transport blocks of that PUSCH. For a given

transport block, the vector sequence output of the channel coding for rank information is

RI RI RI
denoted by 4 4 -y

_»where ¢, i=0...,0f —1 are column vectors of length (0, -N,)
and where Q%; = Qz; / 0,, . The vector sequence is obtained as follows:

Seti, j, ktoO
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while i < Qg

@fl =[g;" ..qf, 11 - temporary row vector

Ny,

~RI

—
1, ¢ 1" - replicating the row vector 4" N, times and transposing into a column

RI

4, 749 4,
vector

i=itQ,

k=k+1

end while

where N, is the number of layers onto which the UL-SCH transport block is mapped.

The same procedures for encoding of Rl and RI multiplexing with UL-SCH at a given PUSCH are

applied for CRI, using CRl instead of Rl in the equations.
For channel quality control information (CQl and/or PMI denoted as CQl/PMI);

When the UE transmits channel quality control information bits, it shall determine the number

of modulation coded symbols per layer Q" for channel quality information as

. PUSCH —initial (x) . PUSCH —initial (x) . PUSCH (x)
Q/ _ . (0 + L) Msc Nsymb offset M PUSCH NPUSCH _ =R
= min co_g > se symb Q(x)
(x) m
S

r=0
where
- O is the number of CQl/PMI bits, and

0 o0<11

, and
8 otherwise

- L is the number of CRC bits given by L={

Qo =0 -Q"and B = B2, where S 2 shall be determined according to [3]

depending on the number of transmission codewords for the corresponding PUSCH, and
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on the uplink power control subframe set for the corresponding PUSCH when two uplink

power control subframe sets are configured by higher layers for the cell.
- If Rl or CRIis not transmitted then QL) =0.

The variable “x” in K™ represents the transport block index corresponding to the highest /ycs
value indicated by the initial UL grant. In case the two transport blocks have the same /ycs
value in the corresponding initial UL grant, “x =1", which corresponds to the first transport
block. M 25—l ") and k™ are obtained from the initial PDCCH or EPDCCH for the
same transport block. If there is no initial PDCCH or EPDCCH with DCI format O for the same

transport block, M PVSe—id) " C) and k™ shall be determined from:

- the most recent semi-persistent scheduling assignment PDCCH or EPDCCH, when the

initial PUSCH for the same transport block is semi-persistently scheduled, or,

- the random access response grant for the same transport block, when the PUSCH is

initiated by the random access response grant.

N ™ is the number of SC-FDMA symbols per subframe for initial PUSCH transmission

for the same transport block.

For UL-SCH data information G =N .(NPUSCH MEST 0% —0, _Q,gj)), where

symb

N is the number of layers the corresponding UL-SCH transport block is mapped onto,

and

MEUSH is the scheduled bandwidth for PUSCH transmission in the current sub-frame for

the transport block, and

- NER™ is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame

given by NZUSCH _ 2. (VL —1)- Ny ), where

- N, isequaltol

SRS
- if UE configured with one UL cell is configured to send PUSCH and SRS in the same
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subframe for initial transmission, or

- if UE transmits PUSCH and SRS in the same subframe for the current subframe in

the same serving cell, or

- if the PUSCH resource allocation for the current subframe even partially overlaps
with the cell-specific SRS subframe and bandwidth configuration defined in section

5.5.3 of [2], or

- if the current subframe in the same serving cell is a UE-specific type-1 SRS subframe

as defined in Section 8.2 of [3], or

- if the current subframe in the same serving cell is a UE-specific type-0 SRS subframe

as defined in section 8.2 of [3] and the UE is configured with multiple TAGs.

Otherwise N .. is equal to 0.

SRS

In case of CQI/PMI report for more than one DL cell, o4,0;,0,,...,00_; is the result of

concatenating the CQl/PMI report for each DL cell in increasing order of cell index. For the case

where CQl/PMI feedback for more than one CSI process is to be reported, o,,0;,0,,...0,_; is the

result of concatenating the CQl/PMI reports in increasing order of CSI process index for each DL

cell and then in increasing order of cell index.

If the payload size is less than or equal to 11 bits, the channel coding of the channel

quality information is performed according to section 5.2.2.6.4 with input sequence

00,01,05,...,00_] -

For payload sizes greater than 11 bits, the CRC attachment, channel coding and rate
matching of the channel quality information is performed according to sections 5.1.1,
5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment
operation is oy,0,,0,,..,00_, - The output bit sequence of the CRC attachment operation
is the input bit sequence to the channel coding operation. The output bit sequence of

the channel coding operation is the input bit sequence to the rate matching operation.
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The output sequence for the channel coding of channel quality information is denoted by

Q0+41+92+ 93+ AN, Ocpy -1 7 where u, is the number of layers the corresponding UL-SCH transport

block is mapped onto.

[0069] 3GPP TS 36.212 v13.0.0 also states:
5.2.2.7 Data and control multiplexing

The control and data multiplexing is performed such that HARQ-ACK information is present on
both slots and is mapped to resources around the demodulation reference signals. In addition,
the multiplexing ensures that control and data information are mapped to different modulation

symbols.

The inputs to the data and control multiplexing are the coded bits of the control information

denoted by 90-01- 9235+ 4N, 0oy -1 and the coded bits of the UL-SCH denoted by
For 1 f2s 30 fo - The output of the data and control multiplexing operation is denoted by
8,08, 8,88, »Where H=(G+N, Qo) and H'=H/(N,-Q,),and whereg , i=0,..H'~1

are column vectors of length (Q,, - N, ). H is the total number of coded bits allocated for UL-SCH

data and CQI/PMI information across the N, transmission layers of the transport block.

In case where more than one UL-SCH transport block are transmitted in a subframe of an UL
cell, the CQI/PMI information is multiplexed with data only on the UL-SCH transport block with
highest /y,cs value on the initial grant. In case the two transport blocks have the same /¢ value
in the corresponding initial UL grant, the CQI/PMI information is multiplexed with data only on
the first transport block. For that UL-SCH transport block or in the case of single transport block

transmission, and assuming that N, is the number of layers onto which the UL-SCH transport

block is mapped, the control information and the data shall be multiplexed as follows:
Seti,j, kto O

while j<nN,.Q., --first place the control information
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8, =104y o 1"
J=i+NL-Qp
k=k+1
end while
while i <G -- then place the data
8, =Ufi- Fugunal
i=i+Q, N,
k=k+1
end while
5.2.2.8 Channel interleaver

The channel interleaver described in this section in conjunction with the resource element
mapping for PUSCH in [2] implements a time-first mapping of modulation symbols onto the
transmit waveform while ensuring that the HARQ-ACK and Rl information are present on both
slots in the subframe. HARQ-ACK information is mapped to resources around the uplink
demodulation reference signals while Rl information is mapped to resources around those used

by HARQ-ACK.

The input to the channel interleaver are denoted by 84:8,°8,78

RI _RI _RI RI
w49 04 24, ’""zQ}y—l and

ACK ACK ACK ACK

P S N . In case where more than one UL-SCH transport block are
=0 =1 =2 =0Quck -1

transmitted in a subframe of an UL cell, the HARQ-ACK and Rl information are multiplexed with

data on both UL-SCH transport blocks.

The number of modulation symbols per layer in the subframe is given by H),,, = H + Q, . The

output bit sequence from the channel interleaver is derived as follows:
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(1)Assign C,,,, = NES™ to be the number of columns of the matrix. The columns of the
matrix are numbered 0, 1, 2,...,C,,.. —1 from left to right. NEacH is determined according

to section 5.2.2.6.

(2)The number of rows of the matrix is R, =(H - Qn - N.)/ Cpue and we define

’

Rmux :mec/(Qm NL)
The rows of the rectangular matrix are numbered 0, 1, 2,..., R, —1 from top to bottom.

(3) If rank information is transmitted in this subframe, the vector sequence

qgl,qul,qgl,...,qg{ | is written onto the columns indicated by Table 5.2.2.8-1, and by sets
=05 C= =ORi ~

of (Q,,-N,) rows starting from the last row and moving upwards according to the

following pseudo-code.
Seti,jto 0.
Setrto R, -1
while i< Qs
cgr = Column Set(j)

RI

LrxCope ey~ i
i=i+l1
=R, —1-|if4]
j=(j+3)mod 4
end while
Where ColumnSet is given in Table 5.2.2.8-1 and indexed left to right from 0 to 3.

(4) Write the input vector sequence, for k=0, 1,..., H -1, into the (R, xC,,.) matrix by sets
of (0,,-N,) rows starting with the vector v, incolumn 0 and rows 0 to (0, -N,—-1)and
skipping the matrix entries that are already occupied:
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2o 2 s 2t
Yo Y+ Y2 o Y201
Y R 0%Cie LR 1% Ci . L Riir=0xCie#2 LRy X =

The pseudocode is as follows:
Seti, kto 0.
while k<H’,
if Y, isnot assigned to Rl symbols
Y, T8,
k=k+1
end if
i=i+l
end while

(5) If HARQ-ACK information is transmitted in this subframe, the vector sequence

ACK ACK ACK ACK

Y S S is written onto the columns indicated by Table 5.2.2.8-2, and by
=0 =1 =2

=Qck -1
sets of (Q,,-N,) rows starting from the last row and moving upwards according to the

following pseudo-code. Note that this operation overwrites some of the channel

interleaver entries obtained in step (4).
Seti,jto 0.
Setrto R, —1
while i < Ok
Cack = ColumnSet( /)

_ ACK
erC,m+cACK =i
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i=i+l1

r :Rr,nux _1_Ll/4J

j={(j+3)mod 4

end while

Where ColumnSet is given in Table 5.2.2.8-2 and indexed left to right from O to 3.

(6) The output of the block interleaver is the bit sequence read out column by column from

the (R, XC,..) matrix. The bits after channel interleaving are denoted by
hy hy Ry s by o, Where N1 is the number of layers the corresponding UL-SCH

transport block is mapped onto.

[Table 5.2.2.8-1 of 3GPP TS 36.212 v13.0.0, entitled “Column set for Insertion of rank

information”, is reproduced as FIG. 15]

[Table 5.2.2.8-2 of 3GPP TS 36.212 v13.0.0, entitled “Column set for Insertion of HARQ-ACK

information”, is reproduced as FIG. 16]

The same channel interleaver procedures for Rl are applied for CRI, using CRI instead of Rl in

the equations.

[0070] 3GPP TS 36.212 v13.0.0 also states:

5.2.4  Uplink control information on PUSCH without UL-SCH data
‘When control data are sent via PUSCH without UL-SCH data, the following coding steps can be identified:

—  Channel coding of control information
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—  Control information mapping
—  Channel interleaver
5.241 Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK
and rank indication. Different coding rates for the control information are achieved by allocating different number of
coded symbols for its transmission. When the UE transmits HARQ-ACK bits or rank indicator bits, it shall
determine the number of coded symbols Q' for HARQ-ACK or rank indicator as

PUSCH PUSCH PUSCH
0- Msc ’ Nsymb ’ ﬂoffsei 4-M PUSCH
4 s¢
0

’ .
QO =min
COI-MIN

where O is the number of HARQ-ACK bits as defined in section 5.2.2.6, or rank indicator bits, OCQI_MIN is the

number of CQI bits including CRC bits assuming rank equals to 1 for all serving cells for which an aperiodic CSI

PUSCH
M sc

report is triggered [3], is the scheduled bandwidth for PUSCH transmission in the current subframe

expressed as a number of subcarriers in [2], and N Sl;lrjﬂiCH is the number of SC-FDMA symbols in the current

PUSCH transmission sub-frame given by NEUSCH _ (2( Slernb —1)— N gpg ), where N

symb isequal to 1 if UE is

SRS
configured to send PUSCH and SRS in the same subframe for the current subframe, or if the PUSCH resource
allocation for the current subframe even partially overlaps with the cell-specific SRS subframe and bandwidth
configuration defined in section 5.5.3 of [2], or if the current subframe is a UE-specific type-1 SRS subframe as
defined in Section 8.2 of [3], or if the current subframe is a UE-specific type-0 SRS subframe as defined in section

8.2 of [3] and the UE is configured with multiple TAGs. Otherwise N, is equal to 0.

For HARQ-ACK information Q- =Q,, - Q" and [ﬂPUSCH = ,BHARQ_ACK /ﬂofﬁ, 1. For UEs configured with

offset offset
no more than five DL cells, jjfffﬁg_ACK shall be determined according to [3]. For UEs configured with more than
five DL cells, U;?SQ_ACK shall be determined according to [3] depending on the number of HARQ-ACK feedback
bits.

o PUSCH RI cor RI
For rank indication or CRL, Qp, =@, Q7 O =0, -0’ and [,Boﬁm = ﬂoﬁm/ gﬁgm ], where ﬂoffm

shall be determined according to [3].
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For CQI and/or PMI information Q. = NIUSCH M EST . — Q.

symb

The channel coding and rate matching of the control data is performed according to section 5.2.2.6. The coded

output sequence for channel quality information is denoted by q,,4,,9,,q5,---»q Ocpr 1 the coded vector sequence

output for HARQ-ACK is denoted by q(?CK s qlACK s q;CK yees qg,CK . and the coded vector sequence output for rank
- - - —YACK —

indication or CRI, is denoted by ggl ,c_]f’ ,gf’ ,...,22;71 .

5.24.2 Control information mapping

The input are the coded bits of the channel quality information denoted by ¢q,,4,,q,,q53,..., 40ep-i- The output is
denoted by 808,78, 8578, where H = chz and H'=H/(Q,,, and wheregi, i=0,...,H —1 are column

vectors of length Q,,. H is the total number of coded bits allocated for CQI/PMI information.
The control information shall be mapped as follows:

Set j, kto 0

while j < Oy
8,=14; 50,41
Jj=jt+0,
k=k+1

end while

5243 Channel interleaver

ACK ACK q ACK

The vector sequences RI RL R RI and g3
q 808, 8,8y o o4y Dy g g Ay G,

= =Qick -1
channel interleaved according section 5.2.2.8. The bits after channel interleaving are denoted by
hy, hy ’hl"“’hH+QR,—1 i
[0071] Semi-persistent scheduling enables a UE to consider a configured uplink grant

occurs periodically after it is initiated. It may be initiated by receiving a network signaling to
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initiate SPS (Semi-Persistent Scheduling). No network signaling is needed to allocate the
following configured uplink grant after SPS is initiated. Based on 3GPP RP-150310, fast uplink
access may be achieved by a specific type of SPS. The specific type of SPS is assumed to be

with small size and short interval, for example, less than 10ms.

[0072] Further, the specific type of SPS is assumed to be pre-allocated. An eNB may
allocate this kind of SPS resource to a UE without receiving any scheduling request or buffer
status information. When the UE has data available for transmission (as discussed in 3GPP TS
36.321 v12.5.0), the UE can use resource configured by the SPS for uplink transmission.
Compared with requesting uplink resource via scheduling request (as discussed in 3GPP TS
36.321 v12.5.0), the latency can then be reduced if the interval of the resource configured by the

SPS is short enough.

[0073] Figure 2 of 3GPP RP-150310 is reproduced as FIG. 17. In general, FIG. 17
shows how pre-allocated uplink grant (such as allocated by SPS) improves latency reduction
compared with scheduling request procedure specified in in 3GPP TS 36.321 v12.5.0). The
resource configured by the specific type of SPS may be separated from the resource configured

by the legacy SPS (with longer interval) or jointly used.

[0074] In addition, it is also mentioned in 3GPP RP-150310 that the requirement of
sending padding when there is UL resource but no data is in buffer can be removed. The

intention of removing the requirement is to save battery power.

[0075] Based on 3GPP TS 36.213 v12.5.0, when a physical control information (such as
channel quality indicator (CQI), Precoding Matrix Index (PMI), Rank Indicator (RI), and/or
HARQ feedback) needs to be transmitted in a TTI, a UE should transmit the physical control
information via either PUSCH or PUCCH. Traditionally, if an uplink grant for PUSCH is not
available or the UE is allowed to perform transmission on PUCCH and PUSCH simultaneously,
the physical control information is transmitted on PUCCH. If HARQ-ACK repetition is not
configured, an uplink grant for PUSCH is available, and the UE is not allowed to perform
transmission on PUCCH and PUSCH simultaneously (e.g., due to UE capability, UE power
limitation, or eNB configuration), the physical control information is transmitted on PUSCH

multiplexed with upper layer data (e.g., MAC PDU). If HARQ-ACK repetition is not configured
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and an uplink grant for PUSCH is available, the physical control information is transmitted on
PUCCH and data is not transmitted, irrespective of whether the UE is allowed to perform
transmission on PUCCH and PUSCH simultaneously or not. Note that the UE which is
configured with HARQ-ACK repetition is reasonably not allowed to perform transmission on
PUCCH and PUSCH simultaneously, given transmitting PUCCH and PUSCH simultaneously

require proper channel quality and are usually configured for cell center UEs.
[0076] Three following scenarios are considered:

[0077] Scenario I - When a physical control information needs to be transmitted in a
TTIL, if a UE is unable to perform transmission on PUCCH and PUSCH simultaneously and the
UE has data available for transmission, the UE traditionally multiplexes the physical control
information with the data and transmits them on PUSCH jointly. However, if an assigned UL
resource for PUSCH is small (e.g., a pre-allocated configured uplink resource which is assumed
to be small), multiplexing the physical control information into PUSCH may jeopardize the data
delivery because coding rate of the data may be worse than normal so that data transmission is
likely to fail. In addition, since network (e.g., eNB) may not know whether the UE transmits the
physical control information on PUCCH or PUSCH which may depend on whether the UE has

data available for transmission or not, complexity of decoding the UE transmission is increased.

[0078] Scenario 2 - When a physical control information needs to be transmitted in a
TTI, if a UE has data available for transmission and simultaneous transmission on PUCCH and
PUSCH is enabled but the UE is not able to perform both transmissions on a control channel
(e.g., PUCCH) and a data channel (e.g., PUSCH) with sufficient power, traditionally the UE
prioritizes PUCCH transmission over PUSCH transmission. However, the data on PUSCH may
not be transmitted in this TTIL or less power is used on PUSCH so that the PUSCH transmission

is likely to fail.

[0079] Scenario 3 - If a UE does not have data available for transmission in a TTI, the
UE would skip configured UL grant or dynamic uplink grant in that TTI. Thus, if the UE needs
to transmit UCI (Uplink Control Information) in the TTI, UE would transmit the UCI on the
PUCCH. However, if there is more than one UCI to be transmitted in one TTI, PUCCH may not

be a good candidate to carry the UCI as it has limited capacity and the UE may require to drop
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some of the UCI mentioned in the background. Also, the available resource on PUCCH is

limited and thus transmit the UCI on PUCCH may not be very robust.

[0080] In general, a configured uplink grant is available periodically after it is initiated.
The configured uplink grant is initiated by a network signaling. No network signaling is needed

to allocate the following configured uplink grant after it is initiated.

[0081] Unless specified otherwise, a UE may not use a configured uplink grant if no data
is available for transmission. Unless specified otherwise, the UE may not transmit padding using
the configured uplink grant. The period of the configured uplink grant may be less than a
specified value. The specified value may be 10ms or 10 TTIs. The period of the configured
uplink grant may be 1ms or 1 TTI. The period of the configured uplink grant may be 2ms or 2
TTIs. The period of the configured uplink grant may be 5ms or 5 TT1Is.

[0082] TTI length may be 1ms, 0.5 ms, or several OFDM (or SC-FDMA) symbol(s), e.g.,
1,2,3,4,5, or 6 symbols. Throughout the application, the method may be applied for the case
HARQ-ACK repetition is not configured, unless otherwise specified. Furthermore, throughout
the application, a UE has data available for transmission may mean the UE has UL data in the
buffer. The UE has data available for transmission may mean the UE has regular MAC control
element for transmission. Throughout the application, the UE has data available for transmission

may mean the UE has UL data in the buffer and regular MAC control element for transmission.

[0083] The configured uplink grant may be pre-allocated. A UE may be allocated the
configured uplink grant when no data is available for transmission. The UE may be allocated the

configured uplink grant before the UE transmits a scheduling request or a buffer status report.

[0084] To deal with Scenario 1, a solution is generally that when a configured uplink
grant is available and a physical control information needs to be transmitted in a TTI, if a UE is
unable to perform transmission on a control channel and a data channel simultaneously and the
UE has data available for transmission, the UE transmits the physical control information on the
control channel. Moreover, the UE does not use the configured uplink grant for transmission on

the data channel. Examples are listed in FIG. 18 and FIG. 19.
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[0085] To deal with Scenario 1, a second solution is generally that when a configured
uplink grant is available and a physical control information needs to be transmitted in a TTI, the
UE would transmit the physical control information on a control channel if HARQ-ACK
repetition is not configured and if the UE is unable to perform transmission on the control
channel and a data channel simultaneously and the UE has data available for transmission. And
if HARQ-ACK repetition is configured and the UE has data available for transmission, the UE
would transmit the physical control information on the control channel. Moreover, the UE does

not use the configured uplink grant for transmission on the data channel.

[0086] To deal with Scenario 1, a third solution is to determine which channel to transmit
a physical control information in a TTI according to an uplink grant on a data channel in the TTI.
In one embodiment, determining which channel to transmit the physical control information is to
determine to transmit the physical control information on the data channel or on a control
channel. Furthermore, the determination may be different for different types of UCI, such as

HARQ-ACK, CQI/PMI/RI, SR(Scheduling Request).

[0087] In one embodiment, determination is according to a type of the uplink grant. In
one example, uplink grant type can be an uplink grant periodically available or an uplink grant
for a specific TTI. More specifically, determining based on uplink grant type means to transmit
a physical control information on a control channel if the uplink grant is periodically available,
and to transmit the physical control information on a data channel if the uplink grant is for the

specific TTIL

[0088] In one embodiment, determination is based on the purpose of the uplink grant. An
example of purpose is whether the uplink grant is for latency reduction or not. The purpose of
the uplink grant may be known according to an indication, a configuration, a periodicity of the
uplink grant, or an identifier to address the uplink grant. For the example, if the uplink grant is
addressed by one RNTI (Radio Network Temporary Identifier), the UE transmits a physical
control information on a control channel. If the uplink grant is addressed by another RNTI, the

UE transmits the physical control information on a data channel.
[0089] In one embodiment, determination is based on the available resource of the uplink

grant. More specifically, the available resource of an uplink grant is a TTI length of the uplink
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grant. Alternatively, the available resource of the uplink grant is a number of PRB (pairs) of the
uplink grant. Alternatively, the available resource of the uplink grant is a TTI length of the
uplink grant and a number of PRB (pairs) of the uplink grant. In one example, if the available
resource of the uplink grant is less than a specific value, the UE transmits the physical control
information on a control channel and if the available resource of the uplink grant is more than a
specific value, the UE transmits the physical control information on a data channel. More
specifically, the specific value is fixed or configured for a UE. Alternatively, the specific value
is derived according to payload size or amount of physical control information. Alternatively,
the specific value is derived according to a type of the physical control information, e.g. HARQ-
ACK/CQI/PMI/RI/SR (Scheduling Request). Alternatively, the specific value is derived
according to a MCS (Modulation and Coding Scheme) of the uplink grant. Furthermore, the
specific value is set to guarantee the code rate of the physical control information if it is carried

on the data channel.

[0090] If a UE behavior can be consistent no matter the UE has data available or not
(e.g., a physical control information is transmitted on a control channel as listed in FIG. 19),
network decoding can be simplified because network does not need to assume different UE

behaviors.

[0091] To deal with Scenario 2, a solution is generally that when a configured uplink
grant is available and a physical control information needs to be transmitted in a TTI, a UE
would transmit the physical control information on a data channel if the UE has data available
for transmission and simultaneous transmission on a control channel and the data channel is
enabled but the UE is not able to perform both transmissions on the control channel and the data
channel with sufficient power. The power-insufficient case may be due to the sum of the
computed power for the data channel and the computed power for the control channel exceed the

maximum power of the UE.

[0092] More specifically, the UE multiplexes the physical control information with data
on the data channel. The UE uses the configured uplink grant to transmit data on the data
channel. Moreover, when a configured uplink grant is available and no data is available for

transmission, the UE does not use the configured uplink grant for transmission on the data
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channel (e.g., transmit padding) if no physical control information needs to be transmitted in a

TTI. Examples are listed in FIG. 18 and FIG. 20.

[0093] If a UE transmits a physical control information on a data channel and does not
transmit it on a control channel, more power can be used on a data channel transmission and the
data channel transmission may be more likely to succeed. On the other hand, if more than one
physical control information needs to be transmitted in a TTI, some of the physical control
information may be dropped due to the control channel configuration if the UE prioritizes the
control channel transmission. Transmitting the physical control information on the data channel

allows all physical control information to be transmitted.

[0094] To deal with Scenario 3, a solution is generally that a UE determines whether to
skip a configured uplink grant or to skip a dynamic grant in a TTI according to whether a
physical control information needs to be transmitted in the TTI or not. For example, when a
configured uplink grant is available and if the UE does not have data available for transmission,
if the physical control information needs to be transmitted in a TTI, the UE transmits the
physical control information on a data channel. If no physical control information needs to be

transmitted in a TTI, the UE skips the configured uplink grant.

[0095] In one embodiment, the UE skipping the configured uplink grant means that the
UE does not perform transmission on a data channel. In another embodiment, the UE transmits a
physical control information on the data channel with a transport block comprise padding (or
padding MAC control element). More specifically, physical layer in the UE would indicate
whether the physical control information needs to be transmitted in the TTI or not to MAC layer,
so that MAC layer could decide whether to skip the grant. Alternatively, the UE transmits the
physical control information on the data channel without padding (or without padding MAC
control element). More specifically, MAC layer may indicate a configured uplink grant or a
dynamic grant available for a TTI and indicate there is no data to be transmitted in the TTI so
that physical layer in the UE could decide whether to use the grant to transmit the physical
control information or to skip the UL grant and decide how to use the grant to transmit the

physical control information.
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[0096] There are several examples of how a UE transmits a physical control information
on a data channel without padding (or without padding MAC control element). In one example,
the UE treats all the physical control information as a regular transport block from MAC layer
and perform regular encoding, such as CRC (Cyclic Redundancy Check) attachment,
interleaving, channel coding, for the all the physical control information. In another example,
the UE would perform a data channel transmission like perform a PUSCH transmission without
UL-SCH (Uplink Shared Channel) data. More specifically, the UE treats a first type of physical
control information (e.g., CQI and/or PMI) as a regular transport block from MAC layer, and
performs regular encoding (such as CRC attachment, interleaving, channel coding) for the first
type of physical control information. Furthermore, the UE multiplexes a second type of physical

control information (e.g., HARQ-ACK and/or RI) on some resource of the data channel.

[0097] In one embodiment, for the above example(s), the UE would indicate a payload
size of the physical control information on the data channel. More specifically, indication of the
payload size is carried on some specific resource on the data channel. Alternatively, indication

of the payload size is done by masking a CRC of the data channel.

[0098] In one embodiment, for the above example(s), the UE would assume a specific
payload size to carry the physical control information on the data channel. In another
embodiment, the UE would indicate whether the UE have data available for transmission or not
on the data channel. More specifically, indication of whether the UE have data available for
transmission or not is carried on some specific resource on the data channel. Alternatively,
indication of whether the UE have data available for transmission or not is done by masking a
CRC of the data channel. In addition, an eNB would assume both hypotheses that the UE have
data available for transmission and the UE does not have data available for transmission to

perform decoding.

[0099] In the above example, indicating information by masking a CRC of the data
channel may mean that after CRC is generated, different sequence is utilized to mask the CRC.
To indicate an one-bit information, two sequences may be required. Note that a sequence with
all 1 is a special case and may mean no masking is done. In one embodiment, to mask a CRC

may mean to perform exclusive or (XOR) operation or some other operation to the CRC with a
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sequence. From a receiver perspective, a reverse operation would be performed with different

sequences and only one of them would pass the CRC check, so as to realize the indication

according to which sequence could be used to pass the CRC check.

[00100] The physical control information may be CQI. The physical control information
may be PMI, RI, and/or HARQ feedback. The UE may not be able to transmit the data channel
and the control channel simultaneously (e.g., due to UE capability or power restriction). The

data channel may be PUSCH. The control channel may be PUCCH.

[00101] FIG. 23 is a flow chart 2300 according to one exemplary embodiment from the
perspective of a UE. In step 2305, the UE receives a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data
channel. In step 2310, the UE prepares a physical control information transmission in a TTI
where the configured uplink grant is available. In step 2315, the UE transmits the physical
control information on a control channel in the TTI, wherein the UE has data available for
transmission, and wherein the UE is not allowed to perform transmission on the control channel

and the data channel simultaneously.

[00102] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data
channel, (ii) to prepare a physical control information transmission in a TTI where the
configured uplink grant is available, and (iii) to transmit the physical control information on a
control channel in the TTI, wherein the UE has data available for transmission, and wherein the
UE is not allowed to perform transmission on the control channel and the data channel
simultaneously. Furthermore, the CPU 308 can execute the program code 312 to perform all of

the above-described actions and steps or others described herein.

[00103] FIG. 24 is a flow chart 2400 according to one exemplary embodiment from the
perspective of a UE. In step 2405, the UE receives a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data

channel. In step 2410, the UE prepares a physical control information transmission in a TTI
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where the configured uplink grant is available. In step 2415, if HARQ-ACK repetition is not
configured, the UE transmits the physical control information on a control channel in the TTI. In
step 2420, if HARQ-ACK repetition is configured, the UE transmits the physical control
information on the control channel in the TTI, wherein the UE has data available for
transmission and wherein the UE is not allowed to perform transmission on the control channel

and the data channel simultaneously.

[00104] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data
channel, (ii) to prepare a physical control information transmission in a TTI where the
configured uplink grant is available, (iii) to transmit the physical control information on a control
channel in the TTI if HARQ-ACK repetition is not configured, and (iv) to transmit the physical
control information on the control channel in the TTI if HARQ-ACK repetition is configured,
wherein the UE has data available for transmission and wherein the UE is not allowed to perform
transmission on the control channel and the data channel simultaneously. Furthermore, the CPU
308 can execute the program code 312 to perform all of the above-described actions and steps or

others described herein.

[00105] Referring back to the embodiments illustrated in FIGS. 22 and 23, the UE does
not use the configured uplink grant for a transmission on the data channel in one embodiment.

The UE does not transmit the available data in one embodiment.

[00106] FIG. 25 is a flow chart 2500 according to one exemplary embodiment from the
perspective of a UE. In step 2505, the UE receives a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data
channel. In step 2510, the UE prepares a physical control information transmission in a TTI
where the configured uplink grant is available. In step 2515, the UE uses the configured uplink
grant to transmit the physical control information on the data channel, wherein the UE has data

available for transmission, and wherein simultaneous transmission on a control channel and the
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data channel is allowed but the UE is not able to perform both transmissions on the control

channel and the data channel with sufficient power.

[00107] In one embodiment, the UE multiplexes the physical control information with
data on the data channel. The UE uses the configured uplink grant to transmit the physical
control information on the data channel if no data is available for transmission. The UE does not
use the configured uplink grant to transmit padding on the data channel if no physical control

information needs to be transmitted in a TTIL.

[00108] In one embodiment, the physical control information is CQI and/or HARQ
feedback. No network signalling is needed to allocate the configured uplink grant after it is
initiated. The configured uplink grant could be initiated by a network signalling or could be pre-

allocated. The network signalling could be SPS initiation or re-initiation.

[00109] In one embodiment, the UE could receive the signalling before transmitting a
scheduling request. The UE could receive the signalling before transmitting a BSR control

element. The UE could receive the signalling when no data is available for transmission.

[00110] In one embodiment, the UE does not transmit a MAC PDU with padding only via
the configured uplink grant. The padding could include: (i) padding bit(s), (ii) at least one
subheader associated with padding bit(s), (iii) a MAC control element corresponding to a
Padding BSR, (iv) a subheader associated with a MAC control element corresponding to a
Padding BSR, (v) a MAC control element corresponding to a Padding Sidelink BSR, and/or (vi)

a subheader associated with a MAC control element corresponding to a Padding Sidelink BSR.

[00111] In one embodiment, periodicity, where the configured uplink grant is available, is
shorter than a specified value, such as 10ms. Alternatively, the periodicity could be 1ms, 2ms or

Sms.

[00112] In one embodiment, the signalling could be transmitted on PDCCH. The
signalling could be addressed to Semi-Persistent Scheduling C-RNTI. The signalling could be a
RRC message.
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[00113] In one embodiment, the uplink grant could be on the data channel or on UL-SCH.

The data available for transmission could mean that the data belonging to a logical channel,

which could utilize the configured uplink grant, is available for transmission.

[00114] In one embodiment, the UE is not allowed to perform transmission on the control
channel and the data channel based on network configuration. The control channel could be
PUCCH. The data channel could be PUSCH. The UE not being able to perform both
transmissions on the control channel and the data channel with sufficient power could mean that
the sum of computed power for the data channel and the computed power for the control channel

exceeds the maximum power of the UE.

[00115] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a signalling to configure an uplink grant,
wherein the configured uplink grant is periodically available for UL transmission on a data
channel, (ii) to prepare a physical control information transmission in a TTI where the
configured uplink grant is available, and (iii) to use the configured uplink grant to transmit the
physical control information on the data channel, wherein the UE has data available for
transmission, and wherein simultaneous transmission on a control channel and the data channel
is allowed but the UE is not able to perform both transmissions on the control channel and the
data channel with sufficient power. Furthermore, the CPU 308 can execute the program code

312 to perform all of the above-described actions and steps or others described herein.

[00116] FIG. 26 is a flow chart 2600 according to one exemplary embodiment from the
perspective of a UE. In step 2605, the UE receives a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel. In step 2610, the UE prepares a physical control information transmission in a
TTI. In step 2615, if the configured first uplink grant is available in the TTI, the UE transmits
the physical control information on a control channel in the TTI. In step 2620, if a second
signalling is received to indicate a second uplink grant for a specific TTI in the TTI, the UE

transmits the physical control information on the data channel in the TTIL.
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[00117] In one embodiment, the UE does not use the configured first uplink grant for a
transmission on the data channel if the physical control information is transmitted on the control

channel. The UE is not allowed to perform transmission on the control channel and the data

channel simultancously.

[00118] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel, (ii) to prepare a physical control information transmission in a given TTI, (iii) to
transmit the physical control information on a control channel in the TTT if the configured first
uplink grant is available in the TTI, and (iv) to transmit the physical control information on the
data channel in the TTI if a second signalling is received to indicate a second uplink grant for a
specific TTI in the TTI. Furthermore, the CPU 308 can execute the program code 312 to

perform all of the above-described actions and steps or others described herein.

[00119] FIG. 27 is a flow chart 2700 according to one exemplary embodiment from the
perspective of a UE. In step 2705, the UE receives a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel. In step 2710, the UE prepares a physical control information transmission in a
TTL In step 2715, the UE uses the configured first uplink grant to transmit the physical control
information on the data channel if the configured first uplink grant is available in the TTI. In
step 2720, the UE transmits the physical control information on a control channel if a second
signalling is received to indicate a second uplink grant for a specific TTI in the TTI, wherein

simultaneous transmission on the control channel and the data channel is allowed.

[00120] In one embodiment, the UE multiplexes the physical control information with
data on the data channel if the physical control information is transmitted on the data channel.
The UE uses the configured first uplink grant to transmit the physical control information on the
data channel if no data is available for transmission. The UE does not use the configured first
uplink grant to transmit padding on the data channel if no physical control information needs to

be transmitted in a TTI. The UE uses the second uplink grant to transmit padding on the data
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channel if no physical control information needs to be transmitted in the TTI. The UE uses the

second uplink grant to transmit data if data is available for transmission.

[00121] In one embodiment, the physical control information could be CQI and/or HARQ
feedback. No network signalling is needed to allocate the configured first uplink grant after it is
initiated. The configured first uplink grant could be initiated by a network signalling, or could be

pre-allocated. The network signalling could be SPS initiation or re-initiation.

[00122] In one embodiment, the UE could receive the signalling before transmitting a
scheduling request. The UE could receive the signalling before transmitting a BSR control

clement. The UE could receive the signalling when no data is available for transmission.

[00123] In one embodiment, the UE does not transmit a MAC PDU with padding only via
the configured first uplink grant. The padding could include: (i) padding bit(s), (ii) at least one
subheader associated with padding bit(s), (iii) a MAC control element corresponding to a
Padding BSR, (iv) a subheader associated with a MAC control element corresponding to a
Padding BSR, (v) a MAC control element corresponding to a Padding Sidelink BSR, (vi) a
subheader associated with a MAC control element corresponding to a Padding Sidelink BSR.

[00124] In one embodiment, periodicity, where the configured first uplink grant is
available, is shorter than a specified value, such as 10 ms. Alternatively, the periodicity could be

1ms, 2ms or Sms.

[00125] In one embodiment, the first signalling could be transmitted on PDCCH. The first
signalling could be addressed to Semi-Persistent Scheduling C-RNTI. The first signalling could
be a RRC message.

[00126] In one embodiment, the second signalling could be transmitted on PDCCH.

Furthermore, the second signalling could be addressed to C-RNTIL.

[00127] In one embodiment, the first uplink grant and the second uplink grant could be on
the data channel or on UL-SCH. Furthermore, the data available for transmission means that the
data belonging to a logical channel that can utilize the configured first uplink grant is available

for transmission. The UE is not allowed to perform transmission on the control channel and the
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data channel based on network configuration. The control channel could be PUCCH. The data

channel could be PUSCH.

[00128] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel, (ii) to prepare a physical control information transmission in a given TTI, (ii1) to
use the configured first uplink grant to transmit the physical control information on the data
channel if the configured first uplink grant is available in the TTI, and (iv) to transmit the
physical control information on a control channel if a second signalling is received to indicate an
uplink grant for a specific TTI in the TTI, wherein simultaneous transmission on the control
channel and the data channel is allowed. Furthermore, the CPU 308 can execute the program

code 312 to perform all of the above-described actions and steps or others described herein.

[00129] FIG. 28 is a flow chart 2800 according to one exemplary embodiment from the
perspective of a UE. In step 2805, the UE receives a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel. In step 2810, the UE prepares a physical control information transmission in a
given TTI. In step 2815, if the configured first uplink grant is available in the TTI, the UE
transmits the physical control information on a control channel in the TTI. In step 2820, if a
second signalling is received to indicate a second uplink grant for a specific TTI in the TTI, the

UE transmits the physical control information on the data channel in the TTL

[00130] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, the
device 300 includes a program code 312 stored in the memory 310. The CPU 308 could execute
program code 312 to enable the UE (i) to receive a first signalling to configure a first uplink
grant, wherein the configured first uplink grant is periodically available for UL transmission on a
data channel, (ii) to prepare a physical control information transmission in a given TT1I, (iii) to
transmit the physical control information on a control channel in the TTI if the configured first
uplink grant is available in the TTI, and (iv) to transmit the physical control information on the

data channel in the TTI if a second signalling is received to indicate a second uplink grant for a
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specific TTI in the TTI. Furthermore, the CPU 308 can execute the program code 312 to

perform all of the above-described actions and steps or others described herein.

[00131] FIG. 29 is a flow chart 2900 according to one exemplary embodiment from the
perspective of a UE. In step 2905, an uplink grant is available for a TTI for transmission on a
data channel. In step 2910, the UE prepares a physical control information transmission in the
TTI. In step 2915, the UE determines which channel to transmit the physical control information
according to the available resource of the uplink grant. In one embodiment, determining which
channel to transmit the physical control information according to the available resource of the
uplink grant (shown in step 2915) means that transmitting the physical control information on a
control channel in the TTT if the available resource of the uplink grant is less than a specific
value, and transmitting the physical control information on the data channel in the TTI if the

available resource of the uplink grant is more than a specific value.

[00132] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE wherein
an uplink grant is available for a TTI for transmission on a data channel, the device 300 includes
a program code 312 stored in the memory 310. The CPU 308 could execute program code 312
to enable the UE (i) to prepare a physical control information transmission in the TTI, and (ii) to
determine which channel to transmit the physical control information according to the available
resource of the uplink grant. Furthermore, the CPU 308 can execute the program code 312 to

perform all of the above-described actions and steps or others described herein.

[00133] Referring back to the embodiments illustrated in FIG. 28 and FIG. 29, in one
embodiment, if the available resource of the uplink grant is less than a specific value, the UE
transmits the physical control information on a control channel in the TTI. If the available
resource of the uplink grant is more than a specific value, the UE transmits the physical control

information on the data channel in the TTIL.

[00134] In one embodiment, the available resource could be the TTI length of the uplink
grant, or the number of PRB (pairs) of the uplink grant. The uplink grant could be received on a
downlink control channel for a specific TTI. The uplink grant could be configured to be

periodically available for UL transmission.
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[00135] In one embodiment, the specific value could be different for different
amount/payload size of physical control information. The specific value could be different for

different modulation and coding scheme. The specific value could guarantee that the code rate

of the physical control information would be above a threshold.

[00136] In one embodiment, the UE does not use the configured uplink grant for a
transmission on the data channel if the physical control information is transmitted on a control
channel. The UE is not allowed to perform transmission on the control channel and the data

channel simultancously.

[00137] FIG. 30 is a flow chart 3000 according to one exemplary embodiment from the
perspective of a UE. In step 3005, an uplink grant is available for the UE in a TTI, wherein the
UE does not have data available for transmission. In step 3010, the UE determines whether to
skip the uplink grant in the TTI according to whether a physical control information needs to be

transmitted in the TTI or not.

[00138] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, wherein
an uplink grant is available for the UE in a TTI and the UE does not have data available for
transmission, the device 300 includes a program code 312 stored in the memory 310. The CPU
308 could execute program code 312 to enable the UE to determine whether to skip the uplink
grant in the TTI according to whether a physical control information needs to be transmitted in
the TTI or not. Furthermore, the CPU 308 can execute the program code 312 to perform all of

the above-described actions and steps or others described herein.

[00139] FIG. 31 is a flow chart 3100 according to one exemplary embodiment from the
perspective of a UE. In step 3105, an uplink grant is available for the UE in a TTI, wherein the
UE does not have data available for transmission. In step 3110, the UE transmits the physical
control information on a data channel according to the uplink grant if a physical control
information needs to be transmitted in the TTI. In step 3115, the UE skips the uplink grant if no

physical control information needs to be transmitted in the TTL

[00140] Referring back to FIGS. 3 and 4, in one exemplary embodiment of a UE, wherein
an uplink grant is available for the UE in a TTI and the UE does not have data available for

transmission, the device 300 includes a program code 312 stored in the memory 310. The CPU
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308 could execute program code 312 to enable the UE (i) to transmit a physical control
information on a data channel according to the uplink grant if the physical control information
needs to be transmitted in the TTI, and (ii) to skip the uplink grant if no physical control
information needs to be transmitted in the TTI. Furthermore, the CPU 308 can execute the
program code 312 to perform all of the above-described actions and steps or others described

herein.

[00141] Referring back to the embodiments shown in FIG. 30 and FIG. 31, in one
embodiment, skipping the uplink grant means that the UE does not perform transmission on the
data channel. The UE transmits the physical control information on the data channel with a
transport block comprise a padding or a padding MAC (Medium Access Control) control

element.

[00142] In one embodiment, the uplink grant could be a configured uplink grant that is

periodically available. The uplink grant could be a dynamic grant specific for the TTI.

[00143] In one embodiment, the UE transmits the physical control information on the data
channel without padding (or without padding MAC control element). To perform transmission
on the data channel, the UE treats all the physical control information as a regular transport block
from MAC layer and perform regular encoding for the all the physical control information. The
UE would perform the transmission on the data channel like it would perform PUSCH

transmission without UL-SCH data.

[00144] In one embodiment, the UE treat a first type of physical control information (such
as CQI and/or PMI) as a regular transport block from MAC layer and perform regular encoding
(such as CRC attachment, interleaving, and/or channel coding) for the first type of physical
control information. The UE multiplexes a second type of physical control information (such as
HARQ-ACK and/or RI) on some resources of the data channel. The UE indicates the payload
size of physical control information on the data channel. Indication of the payload size is carried
on some specific resources of the data channel. The indication of the payload size is done by
masking a CRC of the data channel. The UE indicates whether or not the UE has data available
for transmission on the data channel. The indication of whether or not the UE has data available

for transmission is carried on some specific resources of the data channel. The indication of
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whether or not the UE has data available for transmission is done by masking a CRC of the data

channel.

[00145] Based on above solutions or embodiments, physical control information could be

transmitted more efficiently.

[00146] Various aspects of the disclosure have been described above. It should be
apparent that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative. Based on the
teachings herein one skilled in the art should appreciate that an aspect disclosed herein may be
implemented independently of any other aspects and that two or more of these aspects may be
combined in various ways. For example, an apparatus may be implemented or a method may be
practiced using any number of the aspects set forth herein. In addition, such an apparatus may be
implemented or such a method may be practiced using other structure, functionality, or structure
and functionality in addition to or other than one or more of the aspects set forth herein. As an
example of some of the above concepts, in some aspects concurrent channels may be established
based on pulse repetition frequencies. In some aspects concurrent channels may be established
based on pulse position or offsets. In some aspects concurrent channels may be established
based on time hopping sequences. In some aspects concurrent channels may be established

based on pulse repetition frequencies, pulse positions or offsets, and time hopping sequences.

[00147] Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For example, data,
instructions, commands, information, signals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by voltages, currents, electromagnetic

waves, magnetic fields or particles, optical fields or particles, or any combination thereof.

[00148] Those of skill would further appreciate that the various illustrative logical blocks,
modules, processors, means, circuits, and algorithm steps described in connection with the
aspects disclosed herein may be implemented as electronic hardware (e.g., a digital
implementation, an analog implementation, or a combination of the two, which may be designed
using source coding or some other technique), various forms of program or design code

incorporating instructions (which may be referred to herein, for convenience, as “software” or a
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“software module”), or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and steps have
been described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation decisions

should not be interpreted as causing a departure from the scope of the present disclosure.

[00149] In addition, the various illustrative logical blocks, modules, and circuits described
in connection with the aspects disclosed herein may be implemented within or performed by an
integrated circuit (“IC”), an access terminal, or an access point. The IC may comprise a general
purpose processor, a digital signal processor (DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components, electrical components, optical
components, mechanical components, or any combination thereof designed to perform the
functions described herein, and may execute codes or instructions that reside within the IC,
outside of the IC, or both. A general purpose processor may be a microprocessor, but in the
alternative, the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.

[00150] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is understood
that the specific order or hierarchy of steps in the processes may be rearranged while remaining
within the scope of the present disclosure. The accompanying method claims present elements
of the various steps in a sample order, and are not meant to be limited to the specific order or

hierarchy presented.

[00151] The steps of a method or algorithm described in connection with the aspects
disclosed herein may be embodied directly in hardware, in a software module executed by a

processor, or in a combination of the two. A software module (e.g., including executable
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instructions and related data) and other data may reside in a data memory such as RAM memory,
flash memory, ROM memory, EPROM memory, EEPROM memory, registers, a hard disk, a
removable disk, a CD-ROM, or any other form of computer-readable storage medium known in
the art. A sample storage medium may be coupled to a machine such as, for example, a
computer/processor (which may be referred to herein, for convenience, as a “processor”) such
the processor can read information (e.g., code) from and write information to the storage
medium. A sample storage medium may be integral to the processor. The processor and the
storage medium may reside in an ASIC. The ASIC may reside in user equipment. In the
alternative, the processor and the storage medium may reside as discrete components in user
equipment. Moreover, in some aspects any suitable computer-program product may comprise a
computer-readable medium comprising codes relating to one or more of the aspects of the

disclosure. In some aspects a computer program product may comprise packaging materials.

[00152] While the invention has been described in connection with various aspects, it will
be understood that the invention is capable of further modifications. This application is intended
to cover any variations, uses or adaptation of the invention following, in general, the principles
of the invention, and including such departures from the present disclosure as come within the

known and customary practice within the art to which the invention pertains.
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CLAIMS

1. A method of a UE (User Equipment), comprising:

an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein
the UE does not have data available for transmission;

the UE determines whether to skip the uplink grant in the TTI according to whether a

physical control information needs to be transmitted in the TTI or not.

2. The method of claim 1, wherein the uplink grant is a configured uplink grant that

is periodically available.

3. The method of claim 1, wherein the uplink grant is a dynamic grant specific for

the TTL

4. The method of claim 1, wherein skipping the uplink grant means the UE does not

perform transmission on a data channel.

5. The method of claim 1, wherein the UE transmits the physical control information
on the data channel with a transport block comprise a padding or a padding MAC (Medium

Access Control) control element.

6. A User Equipment (UE), wherein an uplink grant is available for the UE in a TTI
(Transmission Time Interval) and the UE does not have data available for transmission
comprising:

a control circuit;

a processor installed in the control circuit; and

a memory installed in the control circuit and operatively coupled to the processor;

wherein the processor is configured to execute a program code stored in the memory to:

determine whether to skip the uplink grant in the TTI according to whether a

physical control information needs to be transmitted in the TTI or not.
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7. The UE of claim 6, wherein the uplink grant is a configured uplink grant that is

periodically available.

8. The UE of claim 6, wherein the uplink grant is a dynamic grant specific for the

TTL

9. The UE of claim 6, wherein skipping the uplink grant means the UE does not

perform transmission on a data channel.

10.  The UE of claim 6, wherein the processor is further configured to execute a
program code stored in the memory to:
transmit the physical control information on the data channel with a transport block

comprise a padding or a padding MAC (Medium Access Control) control element.

11. A method of a UE (User Equipment), comprising:

an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein
the UE does not have data available for transmission;

the UE transmits a physical control information on a data channel according to the uplink
grant if the physical control information needs to be transmitted in the TTI; and

the UE skips the uplink grant if the physical control information does not need to be

transmitted in the TTL

12. The method of claim 11, wherein the uplink grant is a configured uplink grant that

is periodically available.

13.  The method of claim 11, wherein the uplink grant is a dynamic grant specific for

the TTIL
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14. The method of claim 11, wherein skipping the uplink grant means the UE does

not perform transmission on the data channel.

15.  The method of claim 11, wherein the UE transmits the physical control
information on the data channel with a transport block comprise a padding or a padding MAC

(Medium Access Control) control element.

16. A User Equipment (UE), wherein an uplink grant is available for the UE in a TTI
(Transmission Time Interval) and the UE does not have data available for transmission
comprising:

a control circuit;

a processor installed in the control circuit; and

a memory installed in the control circuit and operatively coupled to the processor;

wherein the processor is configured to execute a program code stored in the memory to:

transmit a physical control information on a data channel according to the uplink
grant if the physical control information needs to be transmitted in the TTI; and
skip the uplink grant if the physical control information does not need to be

transmitted in the TTL

17.  The UE of claim 16, wherein the uplink grant is a configured uplink grant that is

periodically available.

18.  The UE of claim 16, wherein the uplink grant is a dynamic grant specific for the

TTL

19.  The UE of claim 16, wherein skipping the uplink grant means the UE does not

perform transmission on the data channel.

20.  The UE of claim 16, wherein the processor is further configured to execute a

program code stored in the memory to:
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transmit the physical control information on the data channel with a transport block

comprise a padding or a padding MAC (Medium Access Control) control element.
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ABSTRACT

A method and apparatus are disclosed for improving a transmission using a configured
resource in a wireless communication system. In one embodiment, the method includes an
uplink grant is available for the UE in a TTI, wherein the UE does not have data available for
transmission. The method further includes the UE transmitting a physical control information on
a data channel according to the uplink grant if the physical control information needs to be
transmitted in the TTI. The method also includes the UE skipping the uplink grant if the

physical control information does not need to be transmitted in the TTL
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O Encoded HARQ-ACK
2 [0g ¥
4 [o(fCK y X X]
6 [ofF yxxxx]

FIG. 7 (PRIOR ART)
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2 [00 0] 05 04 0, 05 1
ACK _ACK ACK _ACK ACK _ACK
4 [og"" o/ xx 05 " 05 xx0] " 05 xx]
6 [a?CK olACK XX XX o?CK 03CK XX XX olACK O?CK X X X X]

FIG. 8 (PRIOR ART)
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Qn Encoded RI
2 [og' ¥]

4 [of yxx]

6 lof yxxxx]

FIG. 10 (PRIOR ART)

Qnm Encoded RI
2 RI RI RI RI RI RI
[og 07 03 o5 01
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6 [glulRIxxxx ugloglxxxx olRloglxxxx]

FIG. 11 (PRIOR ART)
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o, o RI
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1,0 3
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FIG. 13 (PRIOR ART)
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FIG. 14 (PRIOR ART)
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CP configuration Column Set
Normal {1,4,7,10}
Extended {0, 3, 5, 8}

FIG. 15 (PRIOR ART)

CP configuration Column Set
Normal {2,3,8,9}
Extended {1,2,6,7}

FIG. 16 (PRIOR ART)
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FIG. 17 (PRIOR ART)

Samsung Exhibit 1002, Page 97 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



12/23

8T "DIA

HOS[1d U0 Jwsue.L], HOO(1d U0 JIwusue.r], LIP] €&
HDOId Uo jiusueLy, HOSNd Uojiusuely, Wy Ioud €
()0q UO JIusues) HOSNd
0] y3noua jou st 1omod Inq S9 & ou pue HDDMNd U0 XJ, Snoduej[nuiIg
SOA S9A X [, J0J 9[qe[IeA® BlR(]
LLL ® UI paIwisuen
SOk Sk 9Q 0) Spaau oJul [0NU0d XHd
7 OLIRUIIS [ OLIBUJIS J[qB[IBAY SI 3DIN0SIY PIInsyuo))

Samsung Exhibit 1002, Page 98 of 283

Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.

IPR2024-00614



13/23

0¢ “DIA

HODNd UO JuIsuei],

HODNd UO JIWSsueli],

©IRp OU Sey g oYL

HODNd U0 JWsue1],

HODNd UO JIWsueli],

eJep sey g0 UL

PRIqesIp ST HOS(d PU® HODNd
UO UOISSTWISURI) SNOUL)[NWIS

pa1qeus St H)S(1d Put HOO(d

UO UOISSTWISUR.I) SNOULB)NWIS

! LLL © Ul papjusuet) 3 0) SpIadu
uopeuLIoyul [0)U0d [edSAYd UdYy A\

(LIV 9014d) 61 914

HOONd U0 JWSUBI],

HDONd U0 JIWSUeI],

©IBp OU Sey g oYL

HOSNd UO JIWsuel],

HODNd UO uIsuei],

eIep seq 40 ouL

Pa1qestp ST HOSNd Pu® HOONd
U0 UOISSIWISURI) SNOdUR)[NUIIS

pa[qeus ST H)S1d Put HOIJd
U0 UOISSTWISUR.I) SNO3UL)[NWIS

{LLL ® UI paj)iuisuet) 3¢ 0) SPIdu
uoeuLIOuI [01JU0D [eISAYd UYL

Samsung Exhibit 1002, Page 99 of 283

Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.

IPR2024-00614



14/23

66 DA

HOSNd U0 Jwsuel],

HODNd UO JIWsuel],

BJep OU Sey g oYL

HOSNd U0 Jwsuel],

HODNd UO JWsuel],

BIEp Sey € oYL

y3noud jou st 1amod X,

y3noua staamod X,

P3Iqeud ST HDSNd PU® HDD1d U0 UOISSTWISUR.I) SNOJURI[NWIS

LI © Ul papjiusuer) 3¢ 0) Spaau
uonBULIOJUI [01JU0D [BIISAYd UIYAA

(LYV 90I4d) 12 'HIA

HODNd UO JIWSUBIL],

HDONd UO JIWSUBIL],

©IBp OU Sey g oYL

HDONd UO JIWSUBI],

HDODNd U0 JIWSUBIL],

eYep sey 40 SYL

y3noud jou st 1omod X,

y3noua stramod X,

P31qeud ST HDSNd PUC HDD1d U0 UOISSTWSUR.I) SNOJURI[NUWIS

LI © Ul papjiusuer) 3¢ 0) Spadu
UONBULIOJUI [0.1JU0D [BIISAYd UdY AL

Samsung Exhibit 1002, Page 100 of 283

Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.

IPR2024-00614



15/23

Com D> 9
START

2305
\V/\ \ 4

Receiving a signalling to configure an uplink grant, wherein the configured
uplink grant is periodically available for UL transmission on a data channel

2310\ /\ A 4
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Preparing a physical control information transmission in a TTl where the
configured uplink grant is available

2315\ /\ |
N

Transmitting the physical control information on a control channel in the TTI,

wherein the UE has data available for transmission, and wherein the UE is not

allowed to perform transmission on the control channel and the data channel
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Receiving a signalling to configure an uplink grant, wherein the configured
uplink grant is periodically available for UL transmission on a data channel

2410\ /\
NS

A 4

Preparing a physical control information transmission in a TTl where the

configured uplink grant is available

2415\\/\

A 4

If HARQ-ACK repetition is not configured, the UE transmits the physical

control information on a control channel in the TTI

A 4

2420\V /\

If HARQ-ACK repetition is configured, the UE transmits the physical control
information on the control channel in the TTI, wherein the UE has data
available for transmission and wherein the UE is not allowed to perform
transmission on the control channel and the data channel simultaneously
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Preparing a physical control information transmission in a TTl where the
configured uplink grant is available
2515
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Using the configured uplink grant to transmit the physical control information
on the data channel, wherein the UE has data available for transmission, and
wherein simultaneous transmissions on a control channel and the data
channel are allowed but the UE is not able to perform both transmissions on
the control channel and the data channel with sufficient power
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If a second signalling is received to indicate a second uplink grant for a specific
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Preparing a physical control information transmission in a TTI
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configured first uplink grant is periodically available for UL transmission on a
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If the configured first uplink grant is available in the TTI, transmitting the
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If a second signalling is received to indicate a second uplink grant for a
specific TTl in the TTI, transmitting the physical control information on the
data channel in the TTI
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An uplink grant is available for a TTI for transmission on a data channel
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3110\ /\ A 4
7

If a physical control information needs to be transmitted in the TTI, the UE
transmits the physical control information on a data channel according to the
uplink grant

3115\\/\ |
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Document Description: Power of Altorney Approved for use through 11/30/2014. OMB 0851-0051

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Papermvork Reduction Act of 1685, no persons are required to respond o a collection of information uniess it displays a valid OMB control number.

\
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS )
NOTE: This form is to be submitied with the Power of Attorney by Applicant form (PTO/AIA/SZE) 1o identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIA/BZA nor form PTO/AIAS2E identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.
Application Number Not Yet Assigned
Filing Date Herewith
First Named Inventor Ko-Chiang Lin
Title METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING
A CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION
SYSTEM

Art Unit Not Yet Assigned

Examiner Name Not Yet Assigned

Attorney Docket Number §11426-113.101

SIGNATURE of Applicant or Patent Practitioner

Signature isang N @aﬁgi Date (Optional) March 319 2017

Name Sang N. Dang Registration 51,186

Number

Title (if Applicant is a
Juristic entity)

Agpplicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and cerifications. {f
more than one applicant, use multiple forms.

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required {o obtain or retain a benefit by
the public which is to file (and by the USPTO o process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated {0 take 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comumissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, call 1-800-FPTO-91909 and select option 2.
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Doe Coade: PAL PTOANBZB (07-13)
i T3 TO/AIABZR (0713

Document Des&riptson. Power of A‘i’tomey Approved for use through 11/30/2014. GMB 0551-0051
U.S. Patent and Trademark Office; U.S. DERFARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1898, no parsons are reguired o respond to 2 collection of information unless it dispiays a valid OMB contral number

POWER OF ATTORNEY BY APPLICANT

| hereby revake all pravicus powers of attorney given in the application identified in gither the atfached fransmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIAS2A.)

{ heraby appeint the Patent Practitioner{s) associated with the following Customer Number as my/our attorney{s} or agent{s), and
fo transact all business in the United States Patent and Trademark Office connecied therewith for the application referenced in
the attached transmitial letter (form PTO/AIA/B2A) or identified above:

oR 106622

[:] I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/BZC) as my/our attorney(s) or agent(s), and to fransact
ali business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/E2A) or identified above. (Note: Complete form PTO/AIAB2C.)

Piease recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

E{: The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number,
OR
Firm or
individual Mame

Address

City | State ] [ Zip
Country

Telsphone | Email i

} am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}):

D tnventor or Joint Inventor {title not required below)
D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Culigation to Assign {provide signer’s title if applicant is a juristic entity)
D Person Who Otherwise Shows Sufficient Propristary interest (e.g., a petition under 37 CFR 1.48{b)(2} was granted in the
application or is concurrently being filed with this document) (provide signer's tite if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to ar;tfan behalf of the applicant {e.g., where {fie applicant is a juristic entity). _—

Signature T TR DN ET T [ Dats (Optional) | X, 740 DD\
Mame MING-HSIU HSU ) il ‘
Title Director of ASUSTek Computer Inc.

MOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and cedifications. If more than one applicant, use multiple forms.

BTatal of forms are submitted.

This cotlection of information is required by 37 COFR 1,131, 1.32, and 1,33, The information is requirad to obtain or retain a benefit by the public which is to file {(and by the
USPTO to process) an application. Confidentiality is governed by 38 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection i sied to fake 3 minutes to complets,
including gathering, pregaring, and submitting the completed appl n form te the USPTO. Time will vary depending upon the individual case. Any commerits on the amaunt
of time you require to compiete this form andior suggestions for reducing this burden, should be sent 1o the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandnia, VA 22313-1450, 10 NOT SEND FEES OR COMPLETED FORMS TC THIS ADDRESS, SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandsia, VA 223131450,

If you need assistance in completing the form, call 1-800-PTC-9198 and select oplion 2,
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Ko-Chiang Lin; Li-Chih Tseng; Meng-Hui Ou; Yu-Hsuan Guo

Title: METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION
USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

Serial No.: TBD Filed: Herewith

Examiner: TBD Group Art Unit: TBD

Attorney Docket No.: 1426-113.101 (1050051-US)

CERTIFICATE OF EFS-WEB TRANSMISSION
UNDER 37 CFR § 1.8

I hereby certify that the enclosed _1 Page Utility Transmittal Sheet; 1 Page Fee

Transmittal; 8 Page Application Data Sheet Web-ADS: 84 Page Specification; 23 Page

Drawings: 4 Page Executed Declaration; and 2 Page Power of Attorney are being transmitted to

the United States Patent and Trademark Office via EFS-Web on _March 31, 2017.

Date: March 31, 2017 /Sandy Kim/
Sandy Kim

Mailing Address:

BLUE CAPITAL LAW FIRM, P.C. (Customer No.: 106622)
650 Town Center Drive, Suite 1530

Costa Mesa, California 92626

Tel: 714-839-3800

Fax: 714-795-2995
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A
CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Ko-Chiang Lin

Filer:

Sang N. Dang/Sandy Kim

Attorney Docket Number:

1426-113.101

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(t:)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 420 420

Miscellaneous-Filing:

Petition:
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Description Fee Code Quantity Amount Sul:,-s'l';(t:)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2020

Samsung Exhibit 1002, Page 118 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.

IPR2024-00614



Electronic Acknowledgement Receipt

EFS ID: 28786644

Application Number: 15475190

International Application Number:

Confirmation Number: 8621

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A

Title of Invention: CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Ko-Chiang Lin
Customer Number: 106622
Filer: Sang N. Dang/Sandy Kim
Filer Authorized By: Sang N. Dang
Attorney Docket Number: 1426-113.101
Receipt Date: 31-MAR-2017
Filing Date:
Time Stamp: 08:42:36
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $2020

RAM confirmation Number 033117INTEFSW08434700

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (if appl.)
145530
1 Application Data Sheet WebADS.pdf no 8
3beeb5az2f5699bac75dbba3687b479ec8a4|
e6bae
Warnings:
Information:
2235649
2 1426-113-101--Package.pdf yes 116
74ec877e1166000da5e5115d0c2897ed 339
caeS5
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal of New Application 1 1
Fee Worksheet (SB06) 2 2
Specification 3 81
Claims 82 85
Abstract 86 86
Drawings-only black and white line drawings 87 109
Oath or Declaration filed 110 113
Power of Attorney 114 115
Miscellaneous Incoming Letter 116 116
Warnings:
Information:
36552
3 Fee Worksheet (SB06) fee-info.pdf no 2
294429cAd 1eb18b9f6cAce7512108da622a
Scfa8
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Warnings:

Information:

Total Files Size (in bytes){ 2417731

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/14
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Attorney Docket Number 1426-113.101

Application Data Sheet37 CFR1.76
Application Number

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESOURCE IN A WIRELESS

Title of Invention | oy MUNICATION SYSTEM

The application data sheet is part of the provisional or nonprovisicnal application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as cutlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventer 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Ko-Chiang Lin
Residence Information (Select One) {©) USResidency (® NonUSResidency () Active US Military Service

City Taipei City Country of Residence i W

Mailing Address of Inventor:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City | Taipei City 112 ‘ State/Province ‘ or

Postal Code Country i ™w

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Li-Chih Tseng

Residence Information (Select One) (O USResidency {(®) Non US Residency () Active US Military Service

City Taipei City Country of Residence i T™W

Mailing Address of Inventor:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City | Taipei City 112 ‘ State/Province ‘ or
Postal Code Country i ™

Inventor 3
Legal Name

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR1.76

Attorney Docket Number

1426-113.101

Application Number

Title of Invention

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

Prefix| Given Name Middle Name Family Name Suffix
Meng-Hui Ou
Residence Information (Select One) {0 USResidency (®) Non USResidency (O Active US Military Service
City Taipei City Country of Residence i ™
Mailing Address of Inventor:
Address 1 No. 15, Lite Rd., Peitou District
Address 2
City | Taipei City 12 | State/Province | OT
Postal Code Country | ™

Inventer 4

Legal Name

Prefix

Given Name

Middle Name

Family Name

Suffix

Yu-Hsuan

Guo

Residence Information (Select One)

(O USResidency

(®) Non US Residency

() Active US Military Service

City Taipei City Country of Residence i W
Mailing Address of Inventor:
Address 1 No. 15, Lite Rd., Peitou District
Address 2
City Taipei City 112 ‘ State/Province ‘ or
Postal Code ‘ | Country i ‘ ™

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated
within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

106622

Email Address

| [ AddEmail |

| Remave Email

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR1.76

Attorney Docket Number

1426-113.101

Application Number

Title of Invention

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

Application Information:

Title of the Invention

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESCURCE IN A
WIRELESS COMMUNICATICN SYSTEM

Attorney Docket Number

1426-113.101

Small Entity Status Claimed

L]

Application Type

Nonprovisiconal

Subject Matter

Utility

Total Number of Drawing Sheets (if any)

23 Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s} below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously

filed applicaticn

Filing date (YYYY-MM-DD)

Intellectual Property Authority or Country N

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen

L

months after filing.

35US5.C

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number

will be used for the Representative Information during processing.

Please Select One:

@ Customer Number

‘ O US Patent Practitioner

| () Limited Recognition (37 CFR 11.9)

Customer Number

106622

Prefix

Given Name

Middle Name

Family Name

Suffix

Remove

Registration Number

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number 1426-113.101
Application Data Sheet 37 CFR1.76

Application Number

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS

Title of Invention |\ MUNICATION SYSTEM

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status Patented

Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
Claims benefit of provisiona 62/316799 2016-04-01

Additional Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b} and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) thé information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i}{1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g)(1).

Application Number CountryI Filing Date (YYYY-MM-DD) Access Codel(if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number 1426-113.101
Application Data Sheet 37 CFR1.76

Application Number

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS

Title of Invention |\ MUNICATION SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A in
subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application {see
paragraph B in subsection 1 belowy).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 {opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office {(EPQ), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization {WIPQO), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1) the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h)(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

[ B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.

WEB ADS 1.0
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 1426-113.101

Application Data Sheet 37 CFR1.76

Application Number

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS

Title of Invention |\ MUNICATION SYSTEM

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

@ Assignee O Legal Representative under 35 U.S.C. 117 O Joint Inventor

O Person to whom the inventer is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name ASUSTeK Computer Inc.

Mailing Address Information For Applicant:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City Taipei City 112 State/Province oT
CountryI ™ Postal Code

Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 1426-113.101

Application Data Sheet 37 CFR1.76

Application Number

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS

Title of Invention |\ MUNICATION SYSTEM

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publicaticn as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application
publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR1.76

Attorney Docket Number 1426-113.101

Application Number

Title of Invention

METHOD AND APPARATUS FCR IMPRCVING A TRANSMISSICN USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance
with 37 CFR 1.14{c).
This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g.,
see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature

/Sang N. Dang/

Date (YYYY-MM-DD)

First Name

Sang N.

Last Name

Dang Registration Number

51186

Additional Signature may be generated within this form by selecting the Add button.
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DocCode - SCORL
SCORE Placeholder Sheet for IFW Content

Application Number: 15475190 Document Date: 03/31/2017

The presence of this form in the IFW record indicates that the following document type was received in
clectronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder. no artifact folder is recorded in
PALM. and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database. refer to instructions below.

At the time of document entry (noted above):
e [xaminers may access SCORE content via the eDAN interface.
o Other USPTO employees can bookmark the current SCORE URL
(hup:’Score.uspto.vov/ScorcAccessWeb/).
e [:xternal customers may access SCORE content via the Public and Private PAIR interfaces.

l'orm Revision Date: September 30. 2013
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/475,190
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
A o) N/A N/A N/A N/A 280
SEARCH FEE
R i) N/A N/A N/A N/A 600
EXAMINATION FEE
EXAINAION TEE N/A N/A N/A N/A 720
TOTAL CLAIMS ’ *
(37 CFR 1.16(i)) 20 minus 20= OR |x 80 = 0.00
INDEPENDENT CLAIMS ' *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 - 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE®) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 oFg? 16(i) Minus OR |x =
a Independent Minus =
E (370Fr|)t= 1.16(h)) OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
w Total Minus =
= (37 ch ?160)) OR |x -
% Independent Minus = OR |x =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/475,190 03/31/2017 2414 2020 1426-113.101 20 4
CONFIRMATION NO. 8621
106622 FILING RECEIPT

Blue Capital Law Firm, P.C.
650 Town Center Drive, Suite 1530 AU LR R LA

Costa Mesa, CA 92626
Date Mailed: 04/11/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Ko-Chiang Lin, Taipei City, TAIWAN;
Li-Chih Tseng, Taipei City, TAIWAN;
Meng-Hui Ou, Taipei City, TAIWAN;
Yu-Hsuan Guo, Taipei City, TAIWAN;
Applicant(s)
ASUSTeK Computer Inc., Taipei City 112, TAIWAN;

Power of Attorney: The patent practitioners associated with Customer Number 106622

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/316,799 04/01/2016

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/07/2017
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/475,190
Projected Publication Date: 10/05/2017
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED
RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Doc code: 1DS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1665, no persons are required to respond to a collection of information unless it contains a valid OMB conirol number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

Application Number

15475190

Filing Date

2017-03-31

First Named Inventor [ Ko-Chiang Lin

Art Unit

[2464

Examiner Name

{ Ricky Quoc Ngo

Attorney Docket Number

[ 1426-113.101

U.S.PATENTS

Cite
No

Examiner

i tn Patent Number
initial

Kind
Code!

lssue Datle

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,(:olum::ns,i.mes where
. Cite No . Relevant Passages or Relevant
initial Number Code'| Date of cited Document ) ]
Figures Appeati
1 20110205981 2011-08-25 Samsung Electronics Co., Lid.

if yvou wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Palentee or

Pages,Columns,Lines

Examiner Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2j Coded Date pp L Passages or Relevant
Deocument )
Figures Appear
1 ]

if vou wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

Cite
No

Examiner
{nitials™

Include name of the author (in CAPITAL LETTERS), title of the arlicle (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), K
publisher, city and/or country where published.
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Application Number 15475140

Filing Date 2017-03-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

First Named Inventor F Ko-Chiang Lin
At Unit [ 2464

Examiner Name t Ricky Quoc Ngo

Attorney Docket Number f 1426-113.101

1 3GPP TEG-Ran WG2, Meeting #81, Beijing, China, August 24-28, 2015 (R2-153284). il

2 European Search Report from corresponding EP Application No. 17164114.5, dated August 25, 2017. U

if vou wish to add additional non-patent literature document citation information please click the Add buiton
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at www LEPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPQ

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the documant under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language transiation is attached.
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Electronic Acknowledgement Receipt

EFS ID: 30310300

Application Number: 15475190

International Application Number:

Confirmation Number: 8621

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A

Title of Invention: CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Ko-Chiang Lin
Customer Number: 106622
Filer: Sang N. Dang/Sandy Kim
Filer Authorized By: Sang N. Dang
Attorney Docket Number: 1426-113.101
Receipt Date: 08-SEP-2017
Filing Date: 31-MAR-2017
Time Stamp: 14:52:00
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . e . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " '. . 9
Number Message Digest | Part/.zip| (if appl.)
54241
1 Information Disclosure Statement (IDS) 1426-113-101-- no 3
FO rm (SBOS) IDsaSFIIEd0908201 7pdf aca2b54de%4a2d7e117cd9474910a2b3296]
b23fe
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Information:

This is not an USPTO supplied IDS fillable form

676382
2 Non Patent Literature NPL-R2-153294.pdf no 3
c56d8e4673132dfaBb74b07a%eSe8dd2c7|
064d1
Warnings:
Information:
1666471
3 Non Patent Literature NPL--EPsearchreport.pdf no 9
178d5e56ca7144f257bf78ebd95bd730fae7]
Warnings:
Information:
Total Files Size (in bytes){ 2397094

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/475,190 03/31/2017 Ko-Chiang Lin 1426-113.101
CONFIRMATION NO. 8621
106622 PUBLICATION NOTICE
Blue Capital Law Firm, P.C.
650 Town Gerter Dive, Sute 1530 W

Costa Mesa, CA 92626

Title:METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESOURCE
IN A WIRELESS COMMUNICATION SYSTEM

Publication No.US-2017-0289995-A1
Publication Date:10/05/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS PTOISB/08a (03-15)
. cerindian: afer fery P . e Ny Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Infermation Disclosure Statement (1DS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1665, no persons are required to respond to a collection of information unless it contains a valid OMB conirol number.

Application Number 15475190

Filing Date 2017-03-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

First Named Inventor [ Lin, Ko-Chiang
Art Unit [ 2464

Examiner Name { Ricky Quoc Ngo

Attorney Docket Number [ 1426-113.101

U.S.PATENTS
N o . " . . Pages,Columns,Lines where
E)_(a_ft'zjncr Cite Patent Number Kind issue Date Naf’f‘e of Patentee or Applicant Relevant Passages or Relevant
initial No Codet of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,(:olum::ns,i.mes where
. Cite No . Relevant Passages or Relevant
initial Number Code'| Date of cited Document ) ]
Figures Appeati
1 20150282148 2015-10-01 LE, Kheim
2 2015016373 2015-06-11 CHEN, Wei-Yu
3 20100142487 2010-08-10 THROLA et al.

if you wish {0 add additional U.S. Published Application citation information please click the Add buiton.
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner; Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant 5
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Document .
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1 201531135 W 2015-08-01 Innovative Sonic Corp. M

EFS Web 2.1.17

Samsung Exhibit 1002, Page 140 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Application Number 15475140
Filing Date 2017-03-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

First Named Inventor F Lin, Ko-Chiang
At Unit [ 2464

Examiner Name t Ricky Quoc Ngo
Attorney Docket Number f 1426-113.101

if you wish {0 add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CARPITAL LETTERS), title of the article (when appropriate), title of the ilem
{book, magazine, journal, serial, sympaosium, catalog, etc), date, pages{s), volume-issue number(s), TS
publisher, city and/or country where published.

Examineri Cite
Initials* | No

1 Office Action from TiPO in corresponding TW Patent Application No. 106111274, dated December 14, 2017. u

if you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at www UEPTQ.GQV or MPEP 501.04. 7 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under YWIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17

Samsung Exhibit 1002, Page 141 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



201531135

(T ERBEEMAR

? (A EARMETLMA  (DHAMSHE  TW 201531135 A
5 (3)NHME © FHEEE 104 (2015) £ 08 B 01 §

QU)F 3% %5 1 103143212 Q2yFHa - FHEEE 103(2014) & 124 11 8
(5Hnt. €1 HO4W72/08 (2609.01)

(3OME A 1 2013/12/11 £H 61/914,583

(T EHA g BAT S A A 5] (F %R ) INNOVATIVE SONIC CORPORATION  (TW)

% Lr’ﬁ‘?’ FEEIF R 3098 14 48
T2)EEB AL B F CHEN, WEI YU (TW)
(TAVRIE AT BB 5 BESSIE
wrkded s o WHRAMEEEK I20E BAH:S £37 8

(54) 4 4%
H-BRBNFAPHRELEMEBEMG Y RALE
METHOD AND APPARATUS FOR IMPROVING DEVICE TO DEVICE (D2D) COMMUNICATION
IN A WIRELESS COMMUNICATION SYSTEM
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Methods and apparatuses for improving device to device {D2D) communication are disciosed herein.

One method includes communicating, by a user equipment (UE), with a device via the D2ZD communication.
The method further includes triggering, by the UE, 4 first power headroom report (PHR) to indicate a power
status of the DZD. The method also provides for triggering and transmitting, by the UE, a Scheduling Request
(SR) to ask for radio resources trom a network for scheduling if the UE has no available resources to transmit
the first PHR. The method further includes triggering, by the UE, a second PHR to indicate a power status
of a transmission path from the UE to the network and not triggering and transmitting the SR to ask for radio

resources from the network for scheduling it the UE has no available resource to transmit the second PHR.
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METHOD AND APPARATUS FOR IMPROVING

DEVICE TO DEVICE (D2D) COMMUNICATION

IN A WIRELESS COMMUNICATION SYSTEM
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Methods and apparatuses for improving device to device
{(D2D) communication are disclosed herein. One method
includes communicating, by a user equipment (UE), with a

device via the D2D communication. The method further
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includes triggering, by the UE, a first power headroom report
(PHR) to indicate a power status of the D213, The method also
provides for triggering and transmitting, by the UE, a
Scheduling Reguest (SR) to ask. for radio resources from a
network for scheduling if the UE has no available resources to
transmit the first PHR. The method further inciudes triggering,
by the UE, a second PHR to indicate a power status ‘af a

transmission path from the UE to the network and not triggering

and transmitting the SR to ask for radio resources from the
network for scheduling if the UE has no available resource to

transmit the second PHR.
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Application/Control Number: 15/475,190 Page 2
Art Unit: 2412

The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

DETAILED ACTION
1. This office action is in response to the application filed on 03/31/2017.
2. Claims 1-20 are currently pending.
3. Claims 1-20 are rejected.
Claim Interpretation
4, Examiner will interpreted the limitation “UF determines whether to skip the uplink grant

in the TTI according to whether a physical control information needs to be transmitted in the TTI
or not” as follows:

If the UE has physical control information to transmit, the UE will transmit said control
information. If on the other hand, the UE does not have physical control information to send, it
will skip the uplink grant (i.e. the UE does not perform transmission (as clarified in claim 3)).

This interpretation, which is consistent with claim 11, will be used in the rejection that follows.

Claim Rejections - 35 USC § 103
5. In the event the determination of the status of the application as subject to AIA 35 U.S.C.

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
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statutory basis for the rejection will not be considered a new ground of rejection if the prior art
relied upon, and the rationale supporting the rejection, would be the same under either status.
6. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the

claimed invention is not identically disclosed as set forth in section 102 of this

title, if the differences between the claimed invention and the prior art are such

that the claimed invention as a whole would have been obvious before the

effective filing date of the claimed invention to a person having ordinary skill in

the art to which the claimed invention pertains. Patentability shall not be negated

by the manner in which the invention was made.
7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966), that are applied for establishing a background for determining obviousness under pre-
ATA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.
8. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was commonly
owned as of the effective filing date of the claimed invention(s) absent any evidence to the

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and

effective filing dates of each claim that was not commonly owned as of the effective filing date
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of the later invention in order for the examiner to consider the applicability of 35 U.S.C.
102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention.
9. Claim 1-2, 4-7, 9-12, 14-17 and 19-20 are rejected under 35 U.S.C. 103 as being
unpatentable over Kyou-Woong Kim et al (US 20110205991 A1) in view of Antti Ratilainen et
al (US 20180091269 A1l).
For Claim 1, Kim discloses a method of a UE (User Equipment) (Kim teaches, in { 0011, lines
2-5, a method and apparatus for transmitting control information indicating the absence of
user data to be transmitted to a BS at a UE), comprising:
an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the UE
does not have data available for transmission (Kim teaches, in § 0060, lines 1-3, that the UE
apparatus receives a ULG signal in block 400 and determines whether there is uplink user
data to be transmitted);
the UE determines whether to skip the uplink grant in the TTI according to whether a physical
control information needs to be transmitted in the TTI or not (Kim teaches, in J 0062, lines 1-4,
that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE determines whether to skip the uplink grant in
the TTI when/if control information need not be transmitted in the TTL

However, Ratilainen discloses that the UE determines whether to skip the uplink grant in
the TTI when/if control information need not be transmitted in the TTI (Ratilainen teaches, in q
0093, lines 1-4, that if no information is waiting to be transmitted in the UL in the downlink

cell, the IUA resources are not utilized for transmission).
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Ratilainen further teaches, in J 0095, that whenever the UE has something to transmit in
the downlink cell during an "IUA granted'' subframe, it can transmit in this subframe (i.e., in a
given TTI).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the Instant
Uplink Access (IUA) taught in Ratilainen in order to allow uplink transmission of data without a
Status Report.

For Claims 2, 7, 12 & 17, Kim discloses a method of a UE, wherein the uplink grant is a
configured uplink grant that is periodically available (Kim teaches, in { 0026, lines 4-6, an uplink
scheduling scheme based on a periodic UpLink Grant (ULG) signal transmitted from a Base
Station).

For Claims 4, 9, 14 & 19, Kim discloses all of the claimed subject matter with the exception
that skipping the uplink grant means the UE does not perform transmission on a data channel.

However, Ratilainen discloses that skipping the uplink grant means the UE does not
perform transmission on a data channel (Ratilainen teaches, in { 0093, lines 1-4, that if no
information is waiting to be transmitted in the UL in the downlink cell, the IUA resources
are not utilized for transmission).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the Instant
Uplink Access (IUA) taught in Ratilainen in order to allow uplink transmission of data without a

Status Report.
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For Claims 5, 10, 15 & 20, Kim discloses a method of a UE, wherein the UE transmits the
physical control information on the data channel with a transport block comprise a padding or a
padding MAC (Medium Access Control) control element (Kim teaches, in § 0007, lines 2-5 &
11-12, that the UE that has received a ULG signal and has been allocated to the PUSCH
generates a Medium Access Control (MAC) Protocol Data Unit (PDU) padded with zeroes
at a MAC layer ... and is then transmitted).

For Claim 6, Kim discloses a User Equipment (UE), wherein an uplink grant is available for the
UE in a TTI (Transmission Time Interval) and the UE does not have data available for
transmission (Kim teaches, in J 0011, lines 2-5, a method and apparatus for transmitting
control information indicating the absence of user data to be transmitted to a BS at a UE),
comprising:

a control circuit (Kim teaches, in FIG. 2, a CONTROLLER 300);

a processor installed in the control circuit (Kim teaches, in FIG. 2, a DATA PROCESSOR
304); and

a memory installed in the control circuit and operatively coupled to the processor; wherein the
processor is configured to execute a program code (Kim teaches, in J 0073, lines 1-3, that the
foregoing embodiments may be implemented as code that can be written on a memory in a
component of a UE apparatus ...reads the program code from the memory by a processor or a
Central Processing Unit (CPU) and executes it) stored in the memory to:

determine whether to skip the uplink grant in the TTI according to whether a physical control

information needs to be transmitted in the TTI or not (Kim teaches, in § 0062, lines 1-4, that in
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the absence of uplink user data, the UE apparatus transmits control information including
state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE determines whether to skip the uplink grant in
the TTI when/if control information need not be transmitted in the TTL

However, Ratilainen discloses that the UE determines whether to skip the uplink grant in
the TTT when/if control information need not be transmitted in the TTI (Ratilainen teaches, in
0093, lines 1-4, that if no information is waiting to be transmitted in the UL in the downlink
cell, the IUA resources are not utilized for transmission).

Ratilainen further teaches, in J 0095, that whenever the UE has something to transmit in
the downlink cell during an "IUA granted'' subframe, it can transmit in this subframe (i.e., in a
given TTI).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the Instant
Uplink Access (IUA) taught in Ratilainen in order to allow uplink transmission of data without a
Status Report.

For Claim 11, Kim discloses a method of a UE (User Equipment) (Kim teaches, in 0011, lines
2-5, a method and apparatus for transmitting control information indicating the absence of
user data to be transmitted to a BS at a UE), comprising:

an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the UE
does not have data available for transmission (Kim teaches, in { 0060, lines 1-3, that the UE
apparatus receives a ULG signal in block 400 and determines whether there is uplink user

data to be transmitted);
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the UE transmits a physical control information on a data channel according to the uplink grant if
the physical control information needs to be transmitted in the TTI (Kim teaches, in J 0062, lines
1-4, that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE skips the uplink grant if the physical control
information does not need to be transmitted in the TTL

However, Ratilainen discloses that the UE skips the uplink grant if the physical control
information does not need to be transmitted in the TTI (Ratilainen teaches, in J 0093, lines 1-4,
that if no information is waiting to be transmitted in the UL in the downlink cell, the IUA
resources are not utilized for transmission).

Ratilainen further teaches, in J 0095, that whenever the UE has something to transmit in
the downlink cell during an "IUA granted'' subframe, it can transmit in this subframe (i.e., in a
given TTI).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the Instant
Uplink Access (IUA) taught in Ratilainen in order to allow uplink transmission of data without a
Status Report.

For Claim 16, Kim discloses a User Equipment (UE), wherein an uplink grant is available for
the UE in a TTI (Transmission Time Interval) and the UE does not have data available for
transmission (Kim teaches, in 0011, lines 2-5, a method and apparatus for transmitting
control information indicating the absence of user data to be transmitted to a BS at a UE),

comprising:
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a control circuit (Kim teaches, in FIG. 2, a CONTROLLER 300);
a processor installed in the control circuit (Kim teaches, in FIG. 2, a DATA PROCESSOR
304); and
a memory installed in the control circuit and operatively coupled to the processor; wherein the
processor is configured to execute a program code (Kim teaches, in { 0073, lines 1-3, that the
foregoing embodiments may be implemented as code that can be written on a memory in a
component of a UE apparatus ...reads the program code from the memory by a processor or a
Central Processing Unit (CPU) and executes it) stored in the memory to:
transmit a physical control information on a data channel according to the uplink grant if the
physical control information needs to be transmitted in the TTI (Kim teaches, in § 0062, lines 1-
4, that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).
Kim fails to expressly disclose skipping the uplink grant if the physical control
information does not need to be transmitted in the TTL
However, Ratilainen discloses skipping the uplink grant if the physical control
information does not need to be transmitted in the TTI (Ratilainen teaches, in J 0093, lines 1-4,
that if no information is waiting to be transmitted in the UL in the downlink cell, the IUA
resources are not utilized for transmission).
Ratilainen further teaches, in J 0095, that whenever the UE has something to transmit in
the downlink cell during an "IUA granted' subframe, it can transmit in this subframe (i.e., in a

given TTI).
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It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the Instant
Uplink Access (IUA) taught in Ratilainen in order to allow uplink transmission of data without a

Status Report.

10.  Claims 3, 8, 13 and 18 are rejected under 35 U.S.C. 103 as being unpatentable over
Kyou-Woong Kim et al (US 20110205991 A1) in view of Antti Ratilainen et al (US
20180091269 A1) as applied to claims 1, 6, 11 or 16 above, and further in view of Ying Sun et al
(US 20160242176 Al).

For Claims 3, 8, 13 and 18, Kim & Ratilainen disclose all of the claimed subject matter with the
exception that skipping the uplink grant means the UE does not perform transmission on a data
channel.

However, Sun discloses that that skipping the uplink grant means the UE does not
perform transmission on a data channel (Sun teaches, in 0072, lines 6-12, that In such situation
the eNB may, in addition to the NACK, also send a dynamic grant, overriding the semi-
persistent scheduling).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim & Pelletier with the
dynamic scheduling taught in Sun so that both the retransmission and semi-persistent

transmission may be carried out without cancellation or interruption.
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11. Claim 1-2, 4-7, 9-12, 14-17 and 19-20 are also rejected under 35 U.S.C. 103 as being
unpatentable over Kyou-Woong Kim et al (US 20110205991 A1) in view of Ghyslain Pelletier et
al (US 20170013565 A1l).
For Claim 1, Kim discloses a method of a UE (User Equipment) (Kim teaches, in { 0011, lines
2-5, a method and apparatus for transmitting control information indicating the absence of
user data to be transmitted to a BS at a UE), comprising:
an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the UE
does not have data available for transmission (Kim teaches, in § 0060, lines 1-3, that the UE
apparatus receives a ULG signal in block 400 and determines whether there is uplink user
data to be transmitted);
the UE determines whether to skip the uplink grant in the TTI according to whether a physical
control information needs to be transmitted in the TTI or not (Kim teaches, in { 0062, lines 1-4,
that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE determines whether to skip the uplink grant in
the TTI when/if control information need not be transmitted in the TTL

However, Pelletier discloses that the UE determines whether to skip the uplink grant in

the TTI when/if control information need not be transmitted in the TTI (Pelletier teaches, in q
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0970, lines 2-4 & 6, that the WTRU may determine that there is no data available for
transmission for a given subframe for a given CG, such that reception of a grant would lead to
transmission of padding information or no transmission at all).

Pelletier further teaches, in { 0461, lines 2-3, a grant to be used for uplink
transmission(s) in a given TTL

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the no-
transmission taught in Pelletier in order to conserve energy/power.
For Claims 2, 7, 12 & 17, Kim discloses a method of a UE, wherein the uplink grant is a
configured uplink grant that is periodically available (Kim teaches, in § 0026, lines 4-6, an uplink
scheduling scheme based on a periodic UpLink Grant (ULG) signal transmitted from a Base
Station).
For Claims 4, 9, 14 & 19, Kim discloses all of the claimed subject matter with the exception
that skipping the uplink grant means the UE does not perform transmission on a data channel.

However, Pelletier discloses that that skipping the uplink grant means the UE does not
perform transmission on a data channel (Pelletier teaches, in J 0970, lines 2-4 & 6, that the
WTRU may determine that there is no data available for transmission for a given subframe for a
given CG, such that reception of a grant would lead to transmission of padding information or
no transmission at all).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the no-

transmission taught in Pelletier in order to conserve energy/power.
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For Claims 5, 10, 15 & 20, Kim discloses a method of a UE, wherein the UE transmits the
physical control information on the data channel with a transport block comprise a padding or a
padding MAC (Medium Access Control) control element (Kim teaches, in { 0007, lines 2-5 &
11-12, that the UE that has received a ULG signal and has been allocated to the PUSCH
generates a Medium Access Control (MAC) Protocol Data Unit (PDU) padded with zeroes
at a MAC layer ... and is then transmitted).

For Claim 6, Kim discloses a User Equipment (UE), wherein an uplink grant is available for the
UE in a TTI (Transmission Time Interval) and the UE does not have data available for
transmission (Kim teaches, in J 0011, lines 2-5, a method and apparatus for transmitting
control information indicating the absence of user data to be transmitted to a BS at a UE),
comprising:

a control circuit (Kim teaches, in FIG. 2, a CONTROLLER 300);

a processor installed in the control circuit (Kim teaches, in FIG. 2, a DATA PROCESSOR
304); and

a memory installed in the control circuit and operatively coupled to the processor; wherein the
processor is configured to execute a program code (Kim teaches, in 0073, lines 1-3, that the
foregoing embodiments may be implemented as code that can be written on a memory in a
component of a UE apparatus ...reads the program code from the memory by a processor or a
Central Processing Unit (CPU) and executes it) stored in the memory to:

determine whether to skip the uplink grant in the TTI according to whether a physical control

information needs to be transmitted in the TTI or not (Kim teaches, in § 0062, lines 1-4, that in
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the absence of uplink user data, the UE apparatus transmits control information including
state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE determines whether to skip the uplink grant in
the TTI when/if control information need not be transmitted in the TTL

However, Pelletier discloses that the UE determines whether to skip the uplink grant in
the TTT when/if control information need not be transmitted in the TTI (Pelletier teaches, in q
0970, lines 2-4 & 6, that the WTRU may determine that there is no data available for
transmission for a given subframe for a given CG, such that reception of a grant would lead
to transmission of padding information or no transmission at all).

Pelletier further teaches, in { 0461, lines 2-3, a grant to be used for uplink
transmission(s) in a given TTL

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the no-
transmission taught in Pelletier in order to conserve energy/power.
For Claim 11, Kim discloses a method of a UE (User Equipment) (Kim teaches, in { 0011, lines
2-5, a method and apparatus for transmitting control information indicating the absence of
user data to be transmitted to a BS at a UE), comprising:
an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the UE
does not have data available for transmission (Kim teaches, in | 0060, lines 1-3, that the UE
apparatus receives a ULG signal in block 400 and determines whether there is uplink user

data to be transmitted);
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the UE transmits a physical control information on a data channel according to the uplink grant if
the physical control information needs to be transmitted in the TTI (Kim teaches, in J 0062, lines
1-4, that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).

Kim fails to expressly disclose that the UE skips the uplink grant if the physical control
information does not need to be transmitted in the TTL

However, Pelletier discloses that the UE skips the uplink grant if the physical control
information does not need to be transmitted in the TTI (Pelletier teaches, in J 0970, lines 2-4 &
6, that the WTRU may determine that there is no data available for transmission for a given
subframe for a given CG, such that reception of a grant would lead to transmission of padding
information or no transmission at all).

Pelletier further teaches, in { 0461, lines 2-3, a grant to be used for uplink
transmission(s) in a given TTL

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the no-
transmission taught in Pelletier in order to conserve energy/power.
For Claim 16, Kim discloses a User Equipment (UE), wherein an uplink grant is available for
the UE in a TTI (Transmission Time Interval) and the UE does not have data available for
transmission (Kim teaches, in { 0011, lines 2-5, a method and apparatus for transmitting
control information indicating the absence of user data to be transmitted to a BS at a UE),
comprising:

a control circuit (Kim teaches, in FIG. 2, a CONTROLLER 300);
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a processor installed in the control circuit (Kim teaches, in FIG. 2, a DATA PROCESSOR
304); and
a memory installed in the control circuit and operatively coupled to the processor; wherein the
processor is configured to execute a program code (Kim teaches, in 0073, lines 1-3, that the
foregoing embodiments may be implemented as code that can be written on a memory in a
component of a UE apparatus ...reads the program code from the memory by a processor or a
Central Processing Unit (CPU) and executes it) stored in the memory to:
transmit a physical control information on a data channel according to the uplink grant if the
physical control information needs to be transmitted in the TTI (Kim teaches, in 0062, lines 1-
4, that in the absence of uplink user data, the UE apparatus transmits control information
including state information indicating the absence of user data on a PUCCH to the BS).
Kim fails to expressly disclose skipping the uplink grant if the physical control
information does not need to be transmitted in the TTL
However, Pelletier discloses skipping the uplink grant if the physical control information
does not need to be transmitted in the TTI (Pelletier teaches, in 0970, lines 2-4 & 6, that the
WTRU may determine that there is no data available for transmission for a given subframe
for a given CG, such that reception of a grant would lead to transmission of padding
information or no transmission at all).
Pelletier further teaches, in J 0461, lines 2-3, a grant to be used for uplink

transmission(s) in a given TTL
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It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim with the no-

transmission taught in Pelletier in order to conserve energy/power.

12.  Claims 3, 8, 13 and 18 are rejected under 35 U.S.C. 103 as being unpatentable over
Kyou-Woong Kim et al (US 20110205991 A1) in view of Ghyslain Pelletier et al (US
20170013565 A1) as applied to claims 1, 6, 11 or 16 above, and further in view of Ying Sun et al
(US 20160242176 Al).

For Claims 3, 8, 13 and 18, Kim & Pelletier disclose all of the claimed subject matter with the
exception that skipping the uplink grant means the UE does not perform transmission on a data
channel.

However, Sun discloses that that skipping the uplink grant means the UE does not
perform transmission on a data channel (Sun teaches, in { 0072, lines 6-12, that In such situation
the eNB may, in addition to the NACK, also send a dynamic grant, overriding the semi-
persistent scheduling).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the communication system of Kim & Pelletier with the
dynamic scheduling taught in Sun so that both the retransmission and semi-persistent

transmission may be carried out without cancellation or interruption.
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Conclusion
13. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MOHAMED KAMARA whose telephone number is (571)270-
5629. The examiner can normally be reached on Monday thru. Thursday 10:00 a.m. to 4:00
p.m..
14.  Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, CHARLES C. JIANG can be reached on (571)270-7191. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

15.  Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

MOHAMED KAMARA

Primary Examiner
Art Unit 2412

Samsung Exhibit 1002, Page 201 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Application/Control Number: 15/475,190 Page 19
Art Unit: 2412

/MOHAMED KAMARA/
Primary Examiner, Art Unit 2412
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Amdt. Dated September 7, 2018

Reply to Office Action of June 11, 2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 15/475,190

Confirmation No. : 8621

Applicants : Ko-Chiang Lin, Li-Chih Tseng, Meng-Hui Ou, and Yu-Hsuan Guo

Filed : March 31, 2017

Title : METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION
USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

TC/A.U. 1 2412

Examiner : Mohamed A. Kamara

Docket No. 1 1426-113.101 (1050051-US)

Customer No. 1 106622

Amendment to Office Action

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
In response to the non-final Office Action mailed on June 11, 2018, having a three-month

period for filing a response to September 11, 2018, please amend the above-identified application

as follows:

Claims begin on page 2.

Remarks begin on page 6.
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IN THE CLAIMS:

1. (Currently Amended) A method of a UE (User Equipment), comprising:

an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the
UE does not have data available for transmission;

the UE determines whether to skip the uplink grant in the TTI according to whether a
physical control information needs to be transmitted in the TTI or not; and

the UE transmits the physical control information on a data channel according to the uplink

grant if the physical control information needs to be transmitted in the TTL

2. (Original) The method of claim 1, wherein the uplink grant is a configured uplink

grant that is periodically available.

3. (Original) The method of claim 1, wherein the uplink grant is a dynamic grant

specific for the TTL

4, (Currently Amended) The method of claim 1, wherein skipping the uplink grant

means the UE does not perform transmission on [[a]] the data channel.

5. (Original) The method of claim 1, wherein the UE transmits the physical control
information on the data channel with a transport block comprise a padding or a padding MAC

(Medium Access Control) control element.

6. (Currently Amended) A User Equipment (UE), wherein an uplink grant is available
for the UE in a TTI (Transmission Time Interval) and the UE does not have data available for
transmission comprising:

a control circuit;

a processor installed in the control circuit; and

a memory installed in the control circuit and operatively coupled to the processor;

wherein the processor is configured to execute a program code stored in the memory to:

determine whether to skip the uplink grant in the TTI according to whether a
physical control information needs to be transmitted in the TTI or not; and

2
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transmit the physical control information on a data channel according to the uplink

grant if the physical control information needs to be transmitted in the TTL

7. (Original) The UE of claim 6, wherein the uplink grant is a configured uplink grant
that is periodically available.

8. (Original) The UE of claim 6, wherein the uplink grant is a dynamic grant specific
for the TTL

9. (Currently Amended) The UE of claim 6, wherein skipping the uplink grant means

the UE does not perform transmission on [[a]] the data channel.

10. (Original) The UE of claim 6, wherein the processor is further configured to
execute a program code stored in the memory to:
transmit the physical control information on the data channel with a transport block

comprise a padding or a padding MAC (Medium Access Control) control element.

11. (Original) A method of a UE (User Equipment), comprising:

an uplink grant is available for the UE in a TTI (Transmission Time Interval), wherein the
UE does not have data available for transmission;

the UE transmits a physical control information on a data channel according to the uplink
grant if the physical control information needs to be transmitted in the TTI; and

the UE skips the uplink grant if the physical control information does not need to be
transmitted in the TTL

12. (Original) The method of claim 11, wherein the uplink grant is a configured uplink

grant that is periodically available.

13. (Original) The method of claim 11, wherein the uplink grant is a dynamic grant
specific for the TTIL.
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14. (Original) The method of claim 11, wherein skipping the uplink grant means the

UE does not perform transmission on the data channel.

15. (Original) The method of claim 11, wherein the UE transmits the physical control
information on the data channel with a transport block comprise a padding or a padding MAC

(Medium Access Control) control element.

16. (Original) A User Equipment (UE), wherein an uplink grant is available for the UE
in a TTI (Transmission Time Interval) and the UE does not have data available for transmission
comprising:

a control circuit;

a processor installed in the control circuit; and

a memory installed in the control circuit and operatively coupled to the processor;

wherein the processor is configured to execute a program code stored in the memory to:

transmit a physical control information on a data channel according to the uplink
grant if the physical control information needs to be transmitted in the TTI; and
skip the uplink grant if the physical control information does not need to be

transmitted in the TTL

17. (Original) The UE of claim 16, wherein the uplink grant is a configured uplink

grant that is periodically available.

18. (Original) The UE of claim 16, wherein the uplink grant is a dynamic grant specific
for the TTL

19. (Original) The UE of claim 16, wherein skipping the uplink grant means the UE

does not perform transmission on the data channel.

20. (Original) The UE of claim 16, wherein the processor is further configured to
execute a program code stored in the memory to:

transmit the physical control information on the data channel with a transport block
comprise a padding or a padding MAC (Medium Access Control) control element.

4
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21. (New) The method of claim 1, wherein the physical control information includes at
least one of Channel Quality Indicator (CQI), Precoding Matrix Index (PMI), Rank Indicator (RI),
and Hybrid Automatic Repeat reQuest (HARQ) feedback.

22. (New) The UE of claim 6, wherein the physical control information includes at
least one of Channel Quality Indicator (CQI), Precoding Matrix Index (PMI), Rank Indicator (RI),
and Hybrid Automatic Repeat reQuest (HARQ) feedback.

23. (New) The method of claim 11, wherein the physical control information includes
at least one of Channel Quality Indicator (CQI), Precoding Matrix Index (PMI), Rank Indicator
(RI), and Hybrid Automatic Repeat reQuest (HARQ) feedback.

24. (New) The UE of claim 16, wherein the physical control information includes at
least one of Channel Quality Indicator (CQI), Precoding Matrix Index (PMI), Rank Indicator (RI),
and Hybrid Automatic Repeat reQuest (HARQ) feedback.

25. (New) The method of claim 1, wherein the data channel is Physical Uplink Shared
Channel (PUSCH).

26. (New) The UE of claim 6, wherein the data channel is Physical Uplink Shared
Channel (PUSCH).

27. (New) The method of claim 11, wherein the data channel is Physical Uplink Shared
Channel (PUSCH).

28. (New) The UE of claim 16, wherein the data channel is Physical Uplink Shared
Channel (PUSCH).
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REMARKS

Claims 1-20 are pending in the application.

L Rejections Based on Kim and Ratilainen

Claims 1-2, 4-7, 9-12, 14-17 and 19-20 stand rejected under 35 U.S.C. § 103 as being
unpatentable over Kim (U.S. Patent Publication No. 2011/0205991) in view of Ratilainen (U.S.
Patent Publication No. 2018/0091269). See Office Action, 9. Furthermore, claims 3, 8, 13 and
18 stand rejected under 35 U.S.C. § 103 as being anticipated by Kim in view of Ratilainen, and
further in view of Sun (U.S. Patent Publication No. 2016/0242176). See Office Action, ] 10.

Claims 1, 4, 6 and 9 have been amended. New claims 21-28 have been added. No new
matter has been added. Applicants respectfully request reconsideration of claims 1-4 and 6-9 as
amended and new claims 21-22 and 25-26 as added. Furthermore, Applicants respectfully traverse
the rejection of claims 11-20 and respectfully request reconsideration of original claims 11-20 and

new claims 23-24 and 27-28 as added.

Claim 1 recites “an uplink grant is available for the UE in a TTI (Transmission Time
Interval), wherein the UE does not have data available for transmission”, “the UE determines
whether to skip the uplink grant in the TTI according to whether a physical control information
needs to be transmitted in the TTI or not”, and “the UE transmits the physical control information
on a data channel according to the uplink grant if the physical control information needs to be
transmitted in the TTL” Similarly, claim 6 recites “determine whether to skip the uplink grant in
the TTT according to whether a physical control information needs to be transmitted in the TTI or
not”, and “transmit the physical control information on a data channel according to the uplink

grant if the physical control information needs to be transmitted in the TTL.”

Claim 11 recites “an uplink grant is available for the UE in a TTI (Transmission Time
Interval), wherein the UE does not have data available for transmission”, “the UE transmits a
physical control information on a data channel according to the uplink grant if the physical control
information needs to be transmitted in the TTI”, and “the UE skips the uplink grant if the physical
control information does not need to be transmitted in the TTI”. Similarly, claim 16 recites

“transmit a physical control information on a data channel according to the uplink grant if the
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physical control information needs to be transmitted in the TTI” and “skip the uplink grant if the

physical control information does not need to be transmitted in the TTL”

Applicants respectfully submit that the combination of Kim and Ratilainen fails to disclose

the noted limitations of claims 1, 6, 11, and 16.

In particular, Paragraphs [0061] - [0062] of Kim teach that in the presence of uplink user
data, the UE apparatus generates a general PUSCH signal based on resource allocation information
included in the uplink grant (ULG) signal and transmits the general PUSCH signal on an uplink to

the BS. In the absence of uplink user data, the UE apparatus transmits control information

including state information indicating the absence of user data on a PUCCH to the BS. However,

to transmit control information PUCCH does not imply to utilize the ULG.

From Paragraph [004] of Kim, it is clear the ULG signal disclosed in Kim would grant data
transmission on a PUSCH. In other words, Kim does not teach that the UE would utilize ULG
when there is no data and there is control information to be transmitted, as recited in claims 1 and
6. Rather, Kim discloses transmitting PUSCH signal on PUSCH and transmitting control
information on PUCCH.

The Office Action admits that “Kim fails to expressly disclose that the UE determines
whether to skip the uplink grant in the TTI when/if control information need not be transmitted in
the TTI”. See e.g., Office Action, Page 4. Nevertheless, the Office Action cites to Ratilainen in

rejecting the claims. See e.g., Office Action, Page 4. Applicants respectfully disagree.

Paragraphs [0075] - [0079] of Ratilainen teach that a UE performs dual connectivity with a

first network node and a second network node. The UE receives an IUA grant from the first

network node. When the UE have information to be transmitted in the UL to the first network node,
the UE determines resources associated with IUA is scheduled for UL transmission by the second
network node in a resource associated with the IUA grant or not. When the resources is not
scheduled, the UE transmits UL information to the first network node in the resource associated
with IUA, and when the resources is scheduled, the second network node refrains from

transmitting the UL information to the first network node in the resource associated with IUA.

Furthermore, Paragraph [0010] of Ratilainen teaches that if a UE capable of UL/DL
separation has activated the UL/DL separation between two cells, it means that the uplink user

application data is transferred via physical uplink shared channel (PUSCH) and while the

7
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downlink user application data is transferred via physical downlink shared channel (PDSCH).

More precisely, Paragraphs [0089] - [0094] and FIG.10 of Ratilainen teach that the UE
performs dual connectivity with MeNB and SeNB. MeNB transmits an IUA grant which is
indicate uplink resources shared by MeNB and SeNB to the UE, and MeNB informs SeNB of the
TUA grant via UL scheduling coordination information. Therefore, SeNB knows the periodicity
and starting subframe related to system frame number (SEN) of the IUA grant.

Paragraphs [0089] — [0093] of Ratilainen state:

[0089] One example of a network side controlled periodic implementation of the
solution is depicted in FIG. 10 and described below. This periodic embodiment
corresponds to the methods performed by the first and the second network
node described above in conjunction with FIGS. 8-9.

[0090] 1. The eNB serving the downlink cell, which is typically the MeNB,
configures a UE in UL/DL separation with a periodic IUA grant. The period of the
IUA grant should be >1 to allow for uplink transmissions also in the uplink cell. To
share uplink resources in the downlink cell among a group of UEs, contention
based IUA grant can be used.

[0091] 2. The eNB serving the downlink cell informs the eNB serving the uplink
cell, typically the SeNB, of the periodic IUA grant in the downlink cell via UL
scheduling coordination information. The report includes the periodicity and
starting subframe related to system frame number (SFN) of the IUA grant.

[0092] 3. The eNB serving the uplink cell refrains from scheduling the UE in
UL/DL separation in the subframes where the UE has an IUA grant in the
downlink cell.

[0093] 4. When UE has an UL transmission to be sent in the downlink cell, it uses
the IUA grant to send that transmission in a transmission resource associated
with the IUA grant. If no information is waiting to be transmitted in the UL in the
downlink cell, the IUA resources are not utilized for transmission.

FIG. 10 (reproduced below with added annotation) of Ratilainen illustrates:
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Figure 10

In addition, Paragraph [0085] of Ratilainen states:

[0085] FIG. 9 illustrates a method to be performed by a second network node in
a wireless communication system supporting dual connectivity. The method
corresponds to the method performed by the first network node described
above. The method comprises, when serving a UE also being connected to a first
network node: receiving 901 an indication from the first network node of an IUA
grant for the UE. The IUA grant is associated with at least a periodicity of a semi-
persistent scheduling. The method further comprises refraining 902 from
scheduling the UE in UL resources associated with the IUA grant. That is, the
second network node may determine, based on the indication received from
the first network node, which resources (IUA resources) that may be used by
the UE for UL transmissions to the first network node, and refrain from
scheduling the UE for UL transmission in these resources. By performing this
method, simultaneous UL transmissions to the first and the second network
node may be avoided, and thus also cross interference caused by such
simultaneous transmissions.

See Ratilainen, Paragraph [0085], emphasis added.
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As seen, the UE is continuously scheduled for UL transmission by SeNB in all IUA
resources on data channel. SeNB refrains scheduling transmission when UE has an UL
transmission to be sent in MeNB, the UE uses the IUA grant to send that transmission in a
transmission resource associated with the IUA grant on data channel. The motivation of Ratilainen
is that by coordinating the UL transmissions between MeNB and SeNB, the UE obviates

interference caused by simultaneous or contemporaneous UL transmissions to MeNB and SeNB.

Moreover, the Office Action cites to Paragraph [0093] of Ratilainen and alleges that “if no
information is waiting to be transmitted in the UL in the downlink cell, the TUA resources are
not utilized for transmission.” See e.g., Office Action, Page 4. However, Paragraph [0094] of
Ratilainen states that “..., UL information, such as RLC or RRC related messages, to be sent in the
IUA resources, ...”. Therefore, the “UL information” disclosed in Ratilainen is not the physical
control information recited in claims 1 and 6. Furthermore, the physical control information, as

recited in claims 1, 6, 11, and 16, is further clarified in new claims 21 to 24.

In summary, Applicants respectfully submit that Ratilainen fails to teach that the UE
determines whether to skip the uplink grant in the TTI when/if control information need not be
transmitted in the TTI”. Accordingly, the combination of Kim and Ratilainen fail to teach “the UE

determines whether to skip the uplink grant in the TTI according to whether a physical control

information needs to be transmitted in the TTI or not.”

For the reasons stated the above, Applicants respectfully submit that claims 1-28 are

patentable over any combination of Kim, Ratilainen, and/or Sun.

1I. Rejections Based on Kim and Pelletier

Claims 1-2, 4-7, 9-12, 14-17 and 19-20 also stand rejected under 35 U.S.C. § 103 as being
unpatentable over Kim in view of Pelletier (U.S. Patent Publication No. 2017/0013565). See
Office Action, | 11. Furthermore, claims 3, 8, 13 and 18 stand rejected under 35 U.S.C. § 103 as

being unpatentable over Kim in view of Pelletier, and further in view of Sun. See Office Action,
12.

Claims 1, 4, 6 and 9 have been amended. New claims 21-28 have been added. No new
matter has been added. Applicants respectfully request reconsideration of claims 1-4 and 6-9 as
amended and new claims 21-22 and 25-26 as added. Furthermore, Applicants respectfully traverse

the rejection of claims 11-20 and respectfully request reconsideration of original claims 11-20 and
10
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new claims 23-24 and 27-28 as added.

Claim 1 recites “an uplink grant is available for the UE in a TTI (Transmission Time
Interval), wherein the UE does not have data available for transmission”, “the UE determines
whether to skip the uplink grant in the TTI according to whether a physical control information
needs to be transmitted in the TTI or not”, and “the UE transmits the physical control information
on a data channel according to the uplink grant if the physical control information needs to be
transmitted in the TTL” Similarly, claim 6 recites “determine whether to skip the uplink grant in
the TTI according to whether a physical control information needs to be transmitted in the TTI or
not”, and “transmit the physical control information on a data channel according to the uplink

grant if the physical control information needs to be transmitted in the TTL”

Claim 11 recites “an uplink grant is available for the UE in a TTI (Transmission Time
Interval), wherein the UE does not have data available for transmission”, “the UE transmits a
physical control information on a data channel according to the uplink grant if the physical control
information needs to be transmitted in the TTI”, and “the UE skips the uplink grant if the physical
control information does not need to be transmitted in the TTI”. Similarly, claim 16 recites
“transmit a physical control information on a data channel according to the uplink grant if the

physical control information needs to be transmitted in the TTI” and “skip the uplink grant if the

physical control information does not need to be transmitted in the TTL”

Applicants respectfully submit that the combination of Kim and Pelletier fails to disclose

the noted limitations of claims 1, 6, 11, and 16.

As discussed in Section I above, Paragraphs [0061] - [0062] of Kim teach that in the
presence of uplink user data, the UE apparatus generates a general PUSCH signal based on
resource allocation information included in the uplink grant (ULG) signal and transmits the general
PUSCH signal on an uplink to the BS. In the absence of uplink user data, the UE apparatus

transmits control information including state information indicating the absence of user data on

a PUCCH to the BS. However, to transmit control information PUCCH does not imply to utilize
the ULG.

From Paragraph [004] of Kim, it is clear the ULG signal disclosed in Kim would grant data
transmission on a PUSCH. In other words, Kim does not teach that the UE would utilize ULG

when there is no data and there is control information to be transmitted, as recited in claims 1 and

11
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Docket No. 1426-113.101 (1050051-US)
Appl. No. 15/475,190

Amdt. Dated September 7, 2018

Reply to Office Action of June 11, 2018

6. Rather, Kim discloses transmitting PUSCH signal on PUSCH and transmitting control
information on PUCCH.

The Office Action admits that “Kim fails to expressly disclose that the UE determines
whether to skip the uplink grant in the TTI when/if control information need not be transmitted in
the TTT”. See e.g., Office Action, Page 11. Nevertheless, the Office Action cites to Pelletier in
rejecting the claims. See e.g., Office Action, Pages 11-12. Applicants respectfully disagree.

Pelletier addresses prioritization of transmission and power scaling priority. In particular,
Paragraph [0461] of Pelletier teaches that there may be more than one grant for a given TTI such
that WTRU may select a grant to be used for uplink transmission. Besides, paragraph [0970] of
Pelletier teaches when there is no data available for transmission for a given subframe, the WTRU
transmits with zero power for PUSCH in the concerned subframe. In summary, Pelletier fails to
teach or disclose “that the UE determines whether to skip the uplink grant in the TTI when/if

control information need not be transmitted in the TTI”

For the reasons stated the above, Applicants respectfully submit that claims 1-28 are

patentable over any combination of Kim, Pelletier, and/or Sun.
1I. Conclusion

In view of the foregoing it is respectfully submitted that the pending claims are in condition
for allowance. Reconsideration of the rejections is requested. Allowance of the claims at an early
date is solicited. The Examiner is invited to contact Applicants’ undersigned counsel by telephone
at (714) 839-3800 to expedite the prosecution of this case should there be any unresolved matters

remaining.
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Appl. No. 15/475,190

Amdt. Dated September 7, 2018

Reply to Office Action of June 11, 2018

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is hereby

made.

Respectfully submitted,

Sang N. Dang

BLUE CAPITAL LAW FIRM, P.C.
Dated: September 7, 2018 /Sang N. Dang/

Reg. No. 51,186
Tel.: (714) 839-3800
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650 Town Center Drive, Suite 1530 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Costa Mesa. CA 92626 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name
(Signature
(Date
APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/475,190 03/31/2017 Ko-Chiang Lin 1426-113.101 8621
TITLE OF INVENTION: METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESOURCE IN A WIRELESS
OMMUNICATION SYSTEM
APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/07/2019

EXAMINER | ART UNIT | CLASS-SUBCLASS |
KAMARA, MOHAMED A 2412 370-329000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
a- e . N L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/475,190 03/31/2017 Ko-Chiang Lin 1426-113.101 8621
| EXAMINER |
106622 7590 11/07/2018
Blue Capital Law Firm, P.C. KAMARA, MOHAMED A
650 Town Center Drive, Suite 1530
Costa Mesa, CA 92626 | ART UNIT PAPER NUMBER |
2412

DATE MAILED: 11/07/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(1) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (1) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 15/475,190 Lin et al.
Notice of Allowability Examiner Art Unit AIA Status
MOHAMED A KAMARA 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥} This communication is responsive to the amendment and remarks filed on 09/07/2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-28 . As aresult of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.7 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAl b) JSome  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/02/2018 & 07/25/2018.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/MOHAMED A KAMARA/
Primary Examiner, Art Unit 2412

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20181029
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Application/Control Number: 15/475,190 Page 2
Art Unit: 2412

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

DETAILED ACTION
1. This office action is in response to the amendment and remarks filed on 09/07/2018.
2. Claims 1-28 are currently pending.
3. Claims 1, 4, 6, 9 are currently amended.

4. Claims 21-28 are newly added.

Allowable Subject Matter

5. Claims 1-28 are allowable.

6. The following is a statement of reasons for the indication of allowable subject matter:
Claims 1-28 are considered allowable since Applicant’s argument below is persuasive:

“Applicants respectfully submit that the combination of Kim and Ratilainen fails
to disclose the noted limitations of claims 1, 6, 11, and 16.

From Paragraph [004] of Kim, it is clear the ULG signal disclosed in Kim would
grant data transmission on a PUSCH. In other words, Kim does not teach that the UE would utilize
ULG when there is no data and there is control information to be transmitted, as recited in claims
1 and 6. Rather, Kim discloses transmitting PUSCH signal on PUSCH and transmitting
control information on PUCCH.

In summary, Applicants respectfully submit that Ratilainen fails to teach that the
UE determines whether to skip the uplink grant in the TTI when/if control information need not

be transmitted in the TTI”. Accordingly, the combination of Kim and Ratilainen fail to teach ‘the

Samsung Exhibit 1002, Page 259 of 283
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-00614



Application/Control Number: 15/475,190 Page 3
Art Unit: 2412

UE determines whether to skip the uplink grant in the TTI according to whether a physical

ERE2]

control information needs to be transmitted in the TTI or not’.

7. Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MOHAMED A KAMARA whose telephone number is (571)270-
5629. The examiner can normally be reached on M-F 9AM-4PM.
9. Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.
10. If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, CHARLES C JIANG can be reached on (571) 270-7191. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.
11.  Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications
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Application/Control Number: 15/475,190 Page 4
Art Unit: 2412

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MOHAMED A KAMARA/
Primary Examiner, Art Unit 2412
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |s.475 190 Lin et al.
H “ H“" Examiner Art Unit
MOHAMED A KAMARA 2412

CPC

Symbol Type Version

HO4W 0413 F 2013-01-01

HO4W 0446 | 20430101

HO4W 14 | 2013-01-01

HO4W 12 | 2013:04:01

HO4W 1278 A 201320101

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 28

/MOHAMED A KAMARA/ 29 October 2018 . . A
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 FIG. 23
U.S. Patent and Trademark Office Part of Paper No.: 20181029
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |s.475 190

Lin et al.
MOHAMED A KAMARA 2412

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 28
/MOHAMED A KAMARA/ 29 October 2018 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 FIG. 23
U.S. Patent and Trademark Office Part of Paper No.: 20181029
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |s.475 190

Lin et al.
MOHAMED A KAMARA 2412

Claims renumbered in the same order as presented by applicant ] CPA  [] T.D. (] R1.47
CLAIMS

Final |Original|Final OriginaI|FinaI Original|Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original
1 10 19 28
2 11 20
3 12 21
4 13 22
5 14 23
6 15 24
7 16 25
8 17 26
9 18 27
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 28
/MOHAMED A KAMARA/ 29 October 2018 . . -
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 FIG. 23
U.S. Patent and Trademark Office Part of Paper No.: 20181029
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 15/475,190 Lin et al.
H“m ”l“ “Hm “‘ m‘ o s
MOHAMED A KAMARA 2412
CPC - Searched*
Symbol Date Examiner
HO04W72/0413 OR H04W72/0446 OR HO4W72/12 OR H04W72/1278 5/25/2018 M.K
OR H04W72/14 or HO4W52/$
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes
Search Notes Date Examiner
Search EAST, CPC & IP.COM 5/25/2018 M.K
Inventor-names and Assignee-name searches performed 10/29/2018 M.K
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

See Interference Search History Report 10/29/2018 M.K

/MOHAMED KAMARA/
Primary Examiner.Art Unit 2412

U.S. Patent and Trademark Office
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STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

First Named Inventor F Ko-Chiang Lin
At Unit [ 2412

Examiner Name t Mohamed A. Kamara
Attorney Docket Number f 1426-113.101
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1 See Kind Codes of USPTO Patent Documents at www WEPTO.G0V or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPQ
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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Receipt date: 07/25/2018 1B/475,190 — GAU: 2412
information Disclosure Statement Docket Number \i
Transmittal 1426-113.101 J
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Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450
fr in Re Application O ™
Ko-Chiang Lin
Appilication No. | 15/475,180
Filing Date March 31, 2017
Examiner Mohamed A, Kamara
Art Unit 2412
Title of Invention
METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESOURCE IN A
WIRELESSE COMMUNICATION SYSTEM
.. S
s BASIS FOR FILING (Select 1, 2 or 3 below.) N
37 CFR 1.97(b)
1 1 The Information Disclosure Staiement submitted herewith is being filed within thrse months of the

1.114.
37 CFR 1.97(c)

and is accompanied by one of:

a) D] the statement specified in 37 CFR 1.97(e);

OR
by ] thefee setforthin 37 CFR 1.17{p).

37 CFR 1.97(d)

Statement as specified in 37 CFR 1.97{g) and the fee sat forth in 37 CFR 1.17{p}.

filing of a national application other than a continued prosecution application under 37 CFR 1.53
{d); within three months of the daie of entry of the national stags as set forth in 37 CFR 1.481 in
an international application; before the malling of a first Office Action on the marits, or before the
mailing of a first Office Action aftar the filing of a request for continued examination under 37 CFR

2} The Information Disclosure Statement submitted herewith is being filed after the pericd specified
in 37 CFR 1.97(b), but before the mailing date of a Final Action under 37 CFR 1.113, a Notice of
Allowance under 37 CFR 1.311, or an Action that otherwise closes prosecution in the application,

3 L] The information Disclosure Statement submitted herewith is being filed after the period spacified
in 37 CFR 1.97{(c), and on or before payment of the issue fee, and is accompanied by the

J
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Receipt date: 07/25/2018

15/475,190 - GAU: 2412

A

information Disclosure Statement
Transmittal

Docket Number

1426-113.101 )

f'/ STATEMENT UNDER 37 CFR 1.97(e) ACCOMPANYING INFORMATION DISCLOSURE STATEMENT \\

The information Disclosure Statement submitted herewith is submitied undsr one of the following conditions,
which satisfies the requirement under 37 CFR 1.97(e). {Select 4 or 5 below if applicable.}

4 X That each item of information contained in the information
any communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of the information Disclosure Statement; or

5y 1 That no item of information contained in the information
communication from a foreign paient office in a counterpart foreign application, and, to the
knowledge of the person signing the certificalion after making reasgnable inguiry, no item of
information contained in the Information Disclosure Statement was Known to any individual

designated in 37 CFR 1.56(c) more than three months
Disclosure Siatement.

Disclosure Statement was first cited in

Disclosure Statement was cited in a

prior io the filing of the Information

N/

Remarks (Enter Remarks Below or Attach Document Containing Remarks)

J

Fae set forth in 37 CFR 1.17(p):

/
\

0O

No additional {ee is required.
A check in the amount of is attached.
The Director is hereby authorized to charge and credit Deposit Account No.

m Charge the amount of
m Credit any overpaymeant.
L1 Charge any additional fee required.

Payment by credit card. Form PTO-2038 is attached.

WARNING: information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0-2038.

as described below.
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Receipt date: 07/25/2018 15/475,190 - GAU: 2412
™

Information Disclosure Statement Docket Number
\_ Transmitial 1426-113.101

e

f( Correspondence Address N
106622

Customer Number

O

Name

Addrass

City State
Counitry Postal Code

Phiona Number

\Ema Address A

!’ Certificate of Mailing by Express Mail e Certificate of Mailing by First Class Mail ™
I hereby cerlify that this Transmittal Letter, | hereby certify that this Transmiltal Letter, accompanying documenis and fee (if
accompanying documents and fee (if appropriale) are appropriate) are being deposited with the United States Postal Service with
being deposited with the United States Postal Service sufficient postage as first class mail in an envelope addressed to Commissioner
"Express Maill Post Office to Addressee” service under for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450 on the date

37 CFR 110 in an envelope addressed 1o indicated below:
Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450 on the date indicated below:

(Date of Muiling) (Name of Person Maiting Correspondence)
K {Signature of Fersen Mailing Correspondence) j
{Date of Maifing)
4 Certificate of Transmission N

{Typed or Printed Name of Person Mailing Correspondence)
{ hereby cedify thal this Transmitial LeHler, accompanying documents and fee
authorization {if appropriate) is heing facsimile transmitted fc the United States
Patent and Trademark Office on the dale indicated below:

(Signature of Person Mailing Corresposdence)

("Tispress Mail” Mating Label Nmiber) (Date of Transmission) (Name of Person Tr ittistg Corresy €}

K, _j k (Signature of Person Transmitting Correspondence} j

Signature Instructions

Select the name of the person who will electronically sign the Trasmittal Letter from the drop-down box below.

Etg?.tprac oner is not present in the drop-down list, you must close this form and select "Add Practitioner...” in the Form Manager's
ility menu.
Yerify that the signatory information is correct X

and press the e&gn bution io _e!ectmnicaﬂiéf sign the submission.
if you prefer o sign the form manually, simply do no i

t click the ‘eSign’ butlton; just print and manually sign.

Signatory Brop-Down Box Sang N, Dang

(/’Name Sang N. Dang Registration Number 51,186 \
Signatory Capacity Attorney for Applicant(s) E-mail Address | sdang@biuecapitallaw.com

/Sang N. Dang/ Date Signed | 07-25-2018 j’
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Receipt date: 07/25/2018 15/475,190 - GAU: 2412

Doc code: IDS PTOISB/08a (03-15)

. cerindian: afer fery P . e Ny Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Infermation Disclosure Statement (1DS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1665, no persons are required to respond to a collection of information unless it contains a valid OMB conirol number.

Application Number 15475190
Filing Date 2017-03-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

First Named Inventor [ Lin, Ko-Chiang
Art Unit [ 2412

Examiner Name { Mohamed A. Kamara

Attorney Docket Number [ 1426-113.101

U.S.PATENTS
N o . " . . Pages,Columns,Lines where
E)_(a_ft'zjncr Cite Patent Number Kind issue Date Naf’f‘e of Patentee or Applicant Relevant Passages or Relevant
initial No Codet of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.
U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,(:olum::ns,i.mes where
. Cite No . Relevant Passages or Relevant
initial Number Code'| Date of cited Document ) ]
Figures Appeati
/MLB K] 20110205991 2011-08-25 Kyou-Woong Kim

if yvou wish to add additional U.S. Published Application citation information please click the Add bution.
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2j Coded Date pp L Passages or Relevant
Deocument )
Figures Appear
1 ]

if vou wish to add additional Foreign Patent Document citation information please click the Add bution
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the arlicle (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), K
publisher, city and/or country where published.

Examineri Cite
initials® | No
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Receipt date: 07/25/2018 15/475,180 - GAU: 2412
Application Number 15475140

Filing Date 2017-03-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

First Named Inventor F Lin, Ko-Chiang
At Unit [ 2412

Examiner Name t Mohamed A. Kamara

Attorney Docket Number f 1426-113.101

3GPP TR 38.881 V0.8.0, 3rd Generation Partnership Proiect; Technical Specification Group Radio Access Network;
/M.A.R/ 1 Evoived Universal Terrestrial Radio Access (E-UTRAY; Study on latency reduction techniques for LTE, (February 28, ﬂ
2018), first three pages only.
/MUBLE/ 2 3GPP TEG RAN Mesting #87, RP-150310-Motivation for new proposed Si, (March 8, 2015). U
/MLALK 3 Office Action from corresponding KR Application No. 10-2017-0042258, dated Jduly 4, 2018, %

if you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE

Examiner Signature | youaven A KAMARA/ Date Considered 10/29/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Cedes of USPTO Patent Documents at wiwaw USSP » or MPEP 501.04. ° Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
“ Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard $T.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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EAST Search History

EAST Search History

EAST Search History (I nterference)

RefiHits Search Query DBs {Default PIuraIs§Time
# Operator yStamp
L1 {{164546 {(lin or Tseng or Ou or Guo).in. us- ADJ OFF 2018/10/29
PGPUB; 11:22
USPAT
L2 {1911 ("AsusTek" or "Asus" or "ASSUSTeK us- ADJ OFF 2018/10/29
Computer").as. PGPUB; 11:22
USPAT
L3 jj412 1and?2 us- ADJ OFF 2018/10/29
PGPUB; 11:23
USPAT
L4 {2143 (transmit$4 or send$3) near4 (control adj3 {US- ADJ OFF 2018/10/29
(element or information or signal or packet {{PGPUB; 11:24
or frame)) near4 (data adj2 (channel or USPAT
region))
L5 425 (transmit$4 or send$3) near4 (control adj3 us- ADJ OFF 2018/10/29
(element or information or signal or packet }{{PGPUB; 11:25
or frame)) near4 (data adj2 (channel or USPAT
region)).clm.
L6 ii9 5 and (ignor$3 or skip$4 or avoid$3 or us- ADJ OFF 2018/10/29
disregard$3 or dismiss$3) near5 ("UL grant" {{PGPUB; 12:01
or "uplink grant" or "resource grant" or USPAT
ngrantn)

10/29/2018 12:16:58 PM
C:\ Users\ mkamara\ Documents\ EAST\ Workspaces\ 15475190.wsp

file:///C/Users/mkamara/Documents/e-Red%20Folder/15475190/EASTSearchHistory.15475190_Accessible Version.htm[10/29/2018 12:17:02 PM]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Ko-Chiang Lin; Li-Chih Tseng; Meng-Hui Ou; Yu-Hsuan Guo

Title: METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION
USING A CONFIGURED RESOURCE IN A WIRELESS
COMMUNICATION SYSTEM

Serial No.: 15/475,190 Filed: March 31, 2017

Examiner: Mohamed A. Kamara Group Art Unit: 2412

Attorney Docket No.: 1426-113.101 (1050051-US)

CERTIFICATE OF EFS-WEB TRANSMISSION
UNDER 37 CFR § 1.8

I hereby certify that the enclosed _1 Page Issue Fee Transmittal; and Payment by EES-

Web are being transmitted to the United States Patent and Trademark Office via EFS-Web on
November 26, 2018.

Date: November 26. 2018 /Sandy Kim/
Sandy Kim

Mailing Address:

BLUE CAPITAL LAW FIRM, P.C. (Customer No.: 106622)
650 Town Center Drive, Suite 1530

Costa Mesa, California 92626

Tel: 714-839-3800

Fax: 714-795-2995
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Electronic Patent Application Fee Transmittal

Application Number:

15475190

Filing Date:

31-Mar-2017

Title of Invention:

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A
CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Ko-Chiang Lin

Filer:

Sang N. Dang/Sandy Kim

Attorney Docket Number:

1426-113.101

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sul:,-s'l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 34391440

Application Number: 15475190

International Application Number:

Confirmation Number: 8621

METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A

Title of Invention: CONFIGURED RESOURCE IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Ko-Chiang Lin
Customer Number: 106622
Filer: Sang N. Dang/Sandy Kim
Filer Authorized By: Sang N. Dang
Attorney Docket Number: 1426-113.101
Receipt Date: 26-NOV-2018
Filing Date: 31-MAR-2017
Time Stamp: 14:42:45
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number 112718INTEFSW 14432600

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

185892

1426-113-101--
2
! IssueFeeAsFiledV2.pdf yes

8ba271d93296990e9a4cc4d991fa63f51468

Multipart Description/PDF files in .zip description

Document Description Start End
Issue Fee Payment (PTO-85B) 1 1
Miscellaneous Incoming Letter 2 2
Warnings:
Information:
30251
2 Fee Worksheet {(SB06) fee-info.pdf no 2
b5ac69b0db4ff6b5f1ddabf8fg3b0c6229de|
Warnings:
Information:
Total Files Size (in bytes){ 216143

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B —FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, orvia EFSWeb,
By mail, send to: Mail Stop ISSUE FEE By fax. send to: (5713273-2885
Commissioner for Patents
P.0. Box 1450
Alexandaa, VA 22313-1430
vrm should beused for transmitting the ISSULEFEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should becompleted where appropriate.
ce including the Patent. advance orders and notification of maintenance fees will be meiled to the cument correspondence address as indicated unless
d otherwise in Block 1, by (a) specifying a new correspoundence address: and/or (b} indicating a separate “ FEE ADDRESR” for nrintenance fe

INSTRUCTIONS: T
Afl farther correspond
ed below ot divect
ations.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Bleck 1 ®vany change of addiess) Note: A certificate of mriling can only be used oy dowgstic mailings of the

Fee(sy Transmittal. This certificate cannot be used for any other accompany ing
106622

Each additional paper, such as an assignoent or Himel drawing, must
. . s own certificate of mailing ortransmission.
Biue Capital La\"\" F”‘n‘i P C Certificate of Mailing or Transmission
65@ TQWﬂ Center Dri\‘,’e1 Suite 1 530 1 hereby certify that this Fee(s) Transmiital is being deposited with the United
States Postal Service with sufficient postage for first class mai! in an envelope
Costa Mesa, CA 92626 :

1 to the Mail Stop ISSUE FEE addwess above, orbeing ransmitted to the
USPTQ via EFS-Web orby facsiwile to (5713273-2885, on the date below.

=

{Typed orprimed rame)
(Signature)
(Date)
APPLICATION NO HLING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO

15/475,190 03-31-2017 Ko-Chiang Lin 1426-113.101 8621
METHOD AND APPARATUS FOR IMPROVING A TRANSMISSION USING A CONFIGURED RESCURCE IN A
WIRELESS COMMUNICATION 8YSTEM

TULE OF INVENTION:

APPIN TYPE ENTITY 5TATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV PAICTSSUR TEE TOTAL FEE(S) DUE DATEDUE
nonprovisional LUNDISCOUNTED 51000 0 $0 $1000 02/07/2619
EXAMINER ARTUNIT CLASS-SUBCLASS
KAMARA, MOHAMED A 2412 370-329000
1. Change of cormrespondence address crindication of Fee 2. For printing on the patent fiont page, list
Address” (37 CFR 1363 . B .
Address™ (37 CFR 1.363) (1) The names of up to 3 segistercd patent attormeys L. Blue Capiiai Law Firm, P.C.

oragents OR, altematively,

E} Change of correspondence address (or Change of
Correspondence Address fornn PTO/8B/122) attached. (2} The name of a single firm (having as a meuber 3.

4w tered atioruey or agent) and the nawes of
{71+ Pee Address” indication (o1 “Fee Address” Indication up to 2 registered patent attomeys or agents. If

Wl

Hom PTO/SE/AT, Rev 03-09 ormo e secent) ng nang 18 listed, no name will be printed.
attached. Use of a Customer Number is reguired.

3. ASSIGNEE NAME AN RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype}

PLEASE NOTE: Unless an assignee isidentified below, no assignee data will appear on the patent. Han assiguee is ideutificd below, the document must have been
previously recorded, or filed forrecordation, as set forth in37 CFR 3.11 and 37 CFR 3.8 1(s). Conpletion ofthis rm is NOTa substitute r filing an assignment.

{AYNAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)
ABLISTek Computer Inc. Taipei City, Taiwan

Piease check the appropriate assignee category or categornies (will not be priz¥ed cnthe patenty: Ej Individual Comporation or other private group entity D Govemnnent

4a. Fees Submitted: Issue Fee i:] Publicarion Fee (ifrequired) E:] Advance Order - # of Copies

4b. Method of P ay ment (Please first reapply any previously paid jee shown above):
Electronic Paynent via EFS-Web Cenctosed chec [j Non-glectronic pay went by credit card (Attach B PTO-2038)
[:} The Director is hereby authorized to charge the required #e(s), any deficiency, o1 credit any overpayment o Deposit AccountNo.

5. Ch
{:] Applicant ¢

¢ of Entity Status (fomstatus indicated asbove)
Absent avalid Certification ofMicro Entity Status {see forms PTQ/SB/13A and 15B), issuc e
in the necro entity amount will not be accepted at the risk ofapplication abandonment.

ifying micro entity status. See 57 CFR {29,

checking this boxwillbe taken as

[j Applicant asserting small entity status. Seg 37 CFR 127, NOTE: I the application was previously under wicro 1y st

. Checking this boxwill be taken as a notificationofioss ofentitiement fo small or micro entity
s applicable

i:] Applicant changing to regular undiscounted fee status.

NOTE: This form mist be signed in accordance with 37 CFR 131 and 1.33. See 37 CFR 1.4 for signature requitenents and cetifications.

Authorized Signature jsang N. Dangi Date November 26‘ 2018
strtion No. 51 1886

OMRB 06510033 U.S. Patent and Trademark Office. U8 DEPARTMENT OF COMMERCE

Typed orprinted name Sang N. Dang Regi

PTOL-85 Part B (08-18) Approved for use through 01731/
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Receipt date: 07/02/2018

15/475,190 - GAU: 2412

Doc code: IDS PTOISB/08a (03-15)
. cerindian: afer fery P . e Ny Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Infermation Disclosure Statement (1DS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1665, no persons are required to respond to a collection of information unless it contains a valid OMB conirol number.

Application Number 15475190

2017-03-31

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

First Named Inventor [ Ko-Chiang Lin
Art Unit

Examiner Name

[2412

{ Mohamed A, Kamara

[ 1426-113.101

Attorney Docket Number

U.S.PATENTS

Examiner
initial*

Cite
No

Patent Number

Kind
Code!

lssue Datle

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,(:olum::ns,i.mes where
. Cite No . Relevant Passages or Relevant
initial Number Code'| Date of cited Document ) ]
Figures Appeati
/M.ALKS 20110205981 2011-08-25 Kyou-Woong Kim

if yvou wish to add additional U.S. Published Application citation information please click the Add bution.
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2j Coded Date pp L Passages or Relevant
Deocument )
Figures Appear
1 ]

if vou wish to add additional Foreign Patent Document citation information please click the Add bution
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the arlicle (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s), K
publisher, city and/or country where published.

Cite
No

Examiner
{nitials™
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sceipt date: 07/02/2018

15/475,1980 - GAU: 2412

Application Number

15475190

Filing Date

2017-03-31

INFORMATION DISCLOSURE

First Named Inventor F Ko-Chiang Lin

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

Art Unit

[2412

Examiner Name

t Mohamed A. Kamara

Attorney Docket Number f 1426-113.101

XPO51004042, Retrieved from the

LUCIOLES ; F-06921 80PH vol. RAN WG2, no. Beijin

INTEL CORPORATIGN: "Protocol impact of fast uplink access solution for iatency reduction”, 3GPP DRAFT,
R2-153284 PROTOCOL IMPACT OF FAST UPLINK ACCESS SOLUTION FOR LATENCY REDUCTION, 3RD
/M.BLES GENERATION PARTNERSHIF PROJECT {(3GPP), MOBILE COMPETENCE CENTRE ; 6850, ROUTE DES il
China; 20150824 - 20150828 , 23 August 2015 (2015-08- 23)
B

Internet:

https: /gfpor tal.3gpp.org ngpnapp CreateTldoc. aspx?mod
esmyisunicontribationId=isl3R0

/M.ARL2 Office Action from corresponding TW Application No. 106111274, dated June 27, 2018, I

if vou wish to add additional non-patent literature document citation information please click the Add buiton

EXAMINER SIGNATURE

1240242018

Examiner Signature /MOHAMED A KAMARA/

Date Considered }g}gg{gmm

citation if not in conformance and not considered.

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
include copy of this form with next communication o applicant.

English language transiation is attached.

1 See Kind Codes of USPTC Patent Documents at www ISPTQ.GOV or MPEP 901.04.
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/475,190 01/22/2019 10187878 1426-113.101 8621
106622 7590 01/01/2019

Blue Capital Law Firm, P.C.
650 Town Center Drive, Suite 1530
Costa Mesa, CA 92626

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 11 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

ASUSTeK Computer Inc., Taipei City 112, TAIWAN;
Ko-Chiang Lin, Taipei City, TAIWAN;

Li-Chih Tseng, Taipei City, TAIWAN;

Meng-Hui Ou, Taipei City, TATWAN;

Yu-Hsuan Guo, Taipei City, TAIWAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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