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METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION 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. 62/619,041 filed on January 18, 2018, the entire disclosure of which is incorporated

herein in its entirety by reference.
FIELD

[0002] This disclosure generally relates to wireless communication networks, and more
particularly, to a method and apparatus for providing control resource set configuration 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] Methods and apparatuses for providing control resource set configuration in a
wireless communication system are disclosed herein. In one method, a network node transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map. The network node is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

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 Table 7.3.2.1-1 taken from 3GPP 3GPP R1-1721341.
[0011] FIG. 6 is a reproduction of Table 10.1-1 from 3GPP R1-1721343.
[0012] FIG. 7 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

[0013] FIG. 8 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

DETAILED DESCRIPTION

[0014] 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

2
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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.

[0015] 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:
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #89; Final Report of 3GPP TSG RAN
WGI1 #AH_NR2 v1.0.0; Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #AH_NR3;
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis; Final Chairman’s Note of
3GPP TSG RAN WGI Meeting #91; R1-1721341, “NR; Physical channels and modulation
(Release 15)”; R1-1721343, “NR; Physical layer procedures for control (Release 15)”; and TS
38.331, “NR; Radio Resource Control (RRC); Protocol specification (Release 15)”. The
standards and documents listed above are hereby expressly incorporated by reference in their

entirety.

[0016] 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.

[0017] 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
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groups each are designed to communicate to access terminals in a sector of the areas covered by

access network 100.

[0018] 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.

[0019] 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.

[0020] 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.

[0021] 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.

[0022] 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
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.
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[0023] 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.

[0024] 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. N7 modulated signals from transmitters 222a through 222t are then transmitted
from N7 antennas 224a through 224, respectively.

[0025] At receiver system 250, the transmitted modulated signals are received by Nz
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.

[0026] An RX data processor 260 then receives and processes the Ng received symbol
streams from Ng receivers 254 based on a particular receiver processing technique to provide Nr
“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.

[0027] 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.

[0028] 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
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streams from a data source 236, modulated by a modulator 280, conditioned by transmitters 254a

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

[0029] 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.

[0030] 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.

[0031] 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
control. The Layer 2 portion 404 generally performs link control. The Layer 1 portion 406

generally performs physical connections.

[0032] In the Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis, the

following agreements and working assumptions were reached:
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Agreements:
* One set of the following parameters determines a set of search spaces
* A setof aggregation levels
* The number of PDCCH candidates for each aggregation level
* PDCCH monitoring occasion for the set of search spaces
Agreements:
* At least for cases other than initial access, to identify a set of search spaces, following
parameters are configured by UE-specific RRC signaling:
*  The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
*  One value from {0, 1, 2, 3,4, 5, 6, 8}
* PDCCH monitoring occasion for the set of search spaces
*  One value of from {1-slot, 2-slot, [5-slot], [ 10-slot], [20-slot] } (at least 5
values)
*  One or more value(s) from 1* symbol, 2™ symbol, ..., 14" symbol within
a monitored slot
» Each set of search spaces associates with a CORESET configuration by RRC
signaling

Update after email approval:

Agreements:
® For PDCCH monitoring occasion of 1-slot, 2-slot, [5-slot], [10-slot], and [20-slot],
» Slot-level offset value for PDCCH monitoring occasion is also supported.
<> For N-slot monitoring occasion, the offset is one from [0, N-1].

» Note: symbol-level bit map of monitoring occasion within a slot agreed at RAN1#90bis

is still available.

[0033] In 3GPP R1-1721341, some configurations of the PDCCH structure are quoted

below:
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7.3.2 Physical downlink control channel (PDCCH)
7.3.2.1 Control-channel element (CCE)

A physical downlink control channel consists of one or more control-channel elements (CCEs)

as indicated in Table 7.3.2.1-1.

FIG. 5 (a reproduction of Table 7.3.2.1-1 taken from 3GPP R1-1721341).

7.3.2.2 Control-resource set (CORESET)
A control-resource set consists of Ng3""*FT resource blocks in the frequency domain, given by

the higher-layer parameter CORESET-freq-dom, and NSOFFET e {1,2,3} symbols in the time

symb

domain, given by the higher-layer parameter CORESET-time-dur, where NSop 0" =3 is

supported only if higher-layer parameter DL-DMRS-typeA-pos equals 3.

A control-channel element consists of 6 resource-element groups (REGs) where a resource-
element group equals one resource block during one OFDM symbol. Resource-element groups
within a control-resource set are numbered in increasing order in a time-first manner, starting
with O for the first OFDM symbol and the lowest-numbered resource block in the control

resource set.

A UE can be configured with multiple control-resource sets. Each control-resource set is

associated with one CCE-to-REG mapping only.

The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved,
configured by the higher-layer parameter CORESET-CCE-REG-mapping-type, and is described
by REG bundles:

- REG bundle i is defined as REGs {iL,iL+1,...,iL+ L—1} where L is the REG bundle size,

i=0L...Nga T /L-1, and NGRESET = NSORESET v CORESET §g the number of REGs in the

CORESET
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- CCE ; consists of REG bundles {f(6j/L), f(6j/L+1),..., f(6j/L+6/L—1)} where f() isan

interleaver

For non-interleaved CCE-to-REG mapping, L=6 and f(j)=j

For interleaved CCE-to-REG mapping, Le {2,6}for NSORFT =1 and Le {N CORSET ,6} for

symb symb

NEORESET ¢ 1 3} where L is configured by the higher-layer parameter CORESET-REG-bundle-

symb

size. The interleaver is defined by

F()=(rC+c+ngy )mod(Nl%g)gESET /L)

J=cR+r
r=01..,R-1
c=0L...,C-1

eI ]
where Re {2,3,6} is given by the higher-layer parameter CORESET-interleaver-size and where

ngs i a function of NS for a PDCCH transmitted in a CORESET configured by the
PBCH or RMSI

ngin € 10,1,--,274} is a function of the higher-layer parameter CORESET-shift-index.

The UE may assume

- the same precoding in the frequency domain being used within a REG bundle if the higher-
layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size

- the same precoding in the frequency domain being used across the all resource-element
groups within the set of contiguous resource blocks in the CORESET if the higher-layer
parameter CORESET-precoder-granularity equals the size of the CORESET in the

frequency domain

For a CORESET configured by PBCH, L=6 .

Petitioners' Exhibit 1010, p. 12
AT&T et al v. Asustek Computer
IPR2024-00992



MARKED UP SUBSTITUTE SPECIFICATION
Attorney Docket No.: 5261.22US01

7.3.2.3 Scrambling

The UE shall assume the block of bits 5(0),...,b(M, 1), where M, is the number of bits
transmitted on the physical channel, is scrambled prior to modulation, resulting in a block of

scrambled bits 5(0),...5(M,, —1) according to
b (i) = (b(i) + c(i)) mod 2
where the scrambling sequence c(i) is given by clause 5.2.1.

7.3.2.4 PDCCH modulation

The UE shall assume the block of bits 5(0),....b(M v —1) to be QPSK modulated as described in

clause 5.1.3, resulting in a block of complex-valued modulation symbols d(0).....d(M i, 1) .

7.3.2.5 Mapping to physical resources

The UE shall assume the block of complex-valued symbols d(0).....d(M g, ~1) to be scaled by a
factor Bepecy and mapped to resource elements  (k,7) »u I increasing order of first &, then 7, in

the resource-element groups used for the monitored PDCCH.

7.4.1.3 Demodulation reference signals for PDCCH
7.41.31 Sequence generation

The UE shall assume the reference-signal sequence r(m) is defined by

! (1—2-c(2m))+ji(l—z-c(zmﬂ)).

R 72
where the pseudo-random sequence c(i) is defined in clause 5.2.1.

7.41.3.2 Mapping to physical resources

The UE shall assume the sequence r(m) is mapped to physical resource elements according to

10
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al(c{]l’ﬂ) = Pomgs * r(3n + k’)

k = N8|/ NCORESET |, 417
k' =0,1,2

! = nmod NCORESET

symb
n=0,1,..
where the following conditions are fulfilled

- they are within the resource element groups constituting the PDCCH the UE attempts to
decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-
REG-bundle-size,

- all resource-element groups within the set of contiguous resource blocks in the CORESET
where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-
precoder-granularity equals the size of the CORESET in the frequency domain.

The reference point for k is

- subcarrier 0 of the lowest-numbered common resource block in the CORESET if the

CORESET is configured by the PBCH or RMSI,
- subcarrier 0 in common resource block O otherwise
The reference point for / is the first OFDM symbol fo the CORESET.

A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the
presence or absence of DM-RS in the CORESET.

In absence of CSI-RS or TRS configuration, and unless otherwise configured, the UE may
assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler
shift, Doppler spread, average delay, delay spread, and spatial Rx.

[0034] A CORESET can be configured with an association between the DMRS antenna
port of receiving the CORESET and one or more than one reference signal(s). In 3GPP R1-

1721343, the following quotation specifies the UE procedure for receiving control information.

11
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10 UE procedure for receiving control information

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause
for both MCG and SCG

- When the procedures are applied for MCG, the terms ‘secondary cell’, ‘secondary cells’ ,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving

cell, serving cells belonging to the MCG respectively.

- When the procedures are applied for SCG, the terms ‘secondary cell’, ‘secondary cells’,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells (not
including PSCell), serving cell, serving cells belonging to the SCG respectively. The term
‘primary cell’ in this clause refers to the PSCell of the SCG.

A UE shall monitor a set of PDCCH candidates in one or more control resource sets on the active
DL BWP on each activated serving cell according to corresponding search spaces where

monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.

A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of
half frames for transmission of SS/PBCH blocks in a serving cell. If the UE has received SSB-
transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap
with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIBI, the UE
receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by
SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception
overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE
receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by

SSB-transmitted.

If a carrier aggregation capability for a UE, as included in UE-NR-Capability, is larger than X,
the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH
candidates the UE can monitor per slot when the UE is configured for carrier aggregation
operation over more than X cells. When the UE is configured for carrier aggregation operation
over more than X cells, the UE is not expected to be configured with a number of PDCCH

candidates to monitor per slot that is larger than the maximum number.

12
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10.1  UE procedure for determining physical downlink control channel assignment

A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A
search space can be a common search space or a UE-specific search space. A UE shall monitor

PDCCH candidates in non-DRX slots in one or more of the following search spaces

- aTypeO0-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTI on a primary cell;

- aTypeOA-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTI on a primary cell;

- aTypel-PDCCH common search space for a DCI format with CRC scrambled by a RA-
RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;

- aType2-PDCCH common search space for a DCI format with CRC scrambled by a P-
RNTI on a primary cell;

- aType3-PDCCH common search space for a DCI format with CRC scrambled by INT-
RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-
RNTI, or C-RNTI, or CS-RNTI(s); and

- a UE-specific search space for a DCI format with CRC scrambled by C-RNTTI or CS-
RNTI(s).

A UE is provided a configuration for a control resource set for Type0-PDCCH common search
space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer
parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the
monitoring occasions for TypeO-PDCCH common search space as described in Subclause
Error! Referenee-sourcenotfound: 14. The TypeO-PDCCH common search space is defined
by the CCE aggregation levels and the number of candidates per CCE aggregation level given in
Table 10.1-1.

The UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeO-PDCCH common search space and the Type2-PDCCH common search space, and for
corresponding PDSCH receptions, and the DM-RS antenna port associated with SS/PBCH
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reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,
average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence

initialization is the cell ID.

For TypeOA-PDCCH common search space or for Type-2 PDCCH common search space, the
control resource set is same as the control resource set for TypeO-PDCCH common search space.
A UE is provided a configuration for TypeOA-PDCCH common search space by higher layer
parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common

search space by higher layer parameter paging-SearchSpace.

A subcarrier spacing and a CP length for PDCCH reception with TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space

are same as for PDCCH reception with TypeO-PDCCH common search space.

A UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeOA-PDCCH common search space and the DM-RS antenna port associated with SS/PBCH
reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,

average delay, and spatial Rx parameters.

A UE may assume that the DM-RS antenna port associated with PDCCH reception and
associated PDSCH reception in the Typel-PDCCH common search space are quasi co-located
with the DM-RS antenna port of the SS/PBCH reception associated with a corresponding
PRACH transmission.

If a value for the DM-RS scrambling sequence initialization for TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space
is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in
SystemInformationBlockTypel, the value is the cell ID.

If a UE is configured for downlink bandwidth part (BWP) operation, as described in Subclause
Error! Refereneesoureenoetfound: 12, the above configurations for the common search spaces
apply for the initial active DL BWP. The UE can be additionally configured a control resource
set for TypeO-PDCCH common search space, TypeOA-PDCCH common search space, Typel-
PDCCH common search space, or Type2-PDCCH common search space for each configured DL
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BWP on the primary cell, other than the initial active DL BWP, as described in Subclause

FIG. 6 (a reproduction of Table 10.1-1 from 3GPP R1-1721343 showing CCE aggregation levels
and number of candidates per CCE aggregation level for PDCCH scheduling
SystemInformationBlockTypel in TypeO-PDCCH common search space)

For a serving cell, higher layer signalling provides a UE with P control resource sets. For
control resource set p, 0< p< P where a UE-specific search space, a Type2-PDCCH common

search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling

provides:

a control resource set index by higher layer parameter CORESET-ID;

- aDM-RS scrambling sequence initialization value by higher layer parameter PDCCH-
DMRS-Scrambling-ID;

- anumber of consecutive symbols provided by higher layer parameter CORESET-time-

duration;
- aset of resource blocks provided by higher layer parameter CORESET-freq-dom;

- a CCE-to-REG mapping provided by higher layer parameter CORESET-CCE-to-REG-
mapping-type;

- aREG bundle size, in case of interleaved CCE-to-REG mapping, provided by higher
layer parameter CORESET-REG-bundle-size;

- acyclic shift for the REG bundle interleaver [4, 38.211] by higher layer parameter
CORESET-shift-index;

- an antenna port quasi co-location, from a set of antenna port quasi co-locations provided
by higher layer parameter 7CI-StatesPDCCH, indicating quasi co-location information

of the DM-RS antenna port for PDCCH reception;
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- an indication for a presence or absence of a transmission configuration indication (TCI)
field for DCI format 1_0 or DCI format 1_1 transmitted by a PDCCH in control resource

set p, by higher layer parameter 7CI-PresentInDCI.

For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter
CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with
non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP

bandwidth of NgY" PRBs where the first PRB of the first group of 6 PRBs has index 6- (lel‘f P/61

If the UE has not received an indication for an antenna port quasi co-location from the set of
antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS
antenna port associated with PDCCH reception in the UE-specific search space is quasi co-
located with the DM-RS antenna port associated with PBCH reception with respect to delay
spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.

For each serving cell that a UE is configured to monitor PDCCH in a search space other than

Type0-PDCCH common search space, the UE is configured the following:
- anumber of search space sets by higher layer parameter search-space-config;

- for each search space set in a control resource set p

o an indication that the search space set is a common search space set or a UE-

specific search space set by higher layer parameter Common-search-space-flag;

o anumber of PDCCH candidates " per CCE aggregation level L by higher
layer parameters Aggregation-level-1, Aggregation-level-2, Aggregation-level-4,
Aggregation-level-8, and Aggregation-level-16, for CCE aggregation level 1,
CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and
CCE aggregation level 16, respectively;

o aPDCCH monitoring periodicity of k, slots by higher layer parameter

Monitoring-periodicity-PDCCH-slot;
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o aPDCCH monitoring offset of o, slots, where 0<o, <k, , by higher layer

parameter Monitoring-offset-PDCCH-slot;

o aPDCCH monitoring pattern within a slot, indicating first symbol(s) of the
control resource set within a slot for PDCCH monitoring, by higher layer

parameter Monitoring-symbols-PDCCH-within-slot.

A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the
PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot.

A PDCCH UE-specific search space s;” at CCE aggregation level Le {1,2,4,8,16} is defined by a

set of PDCCH candidates for CCE aggregation level L.

If a UE is configured with higher layer parameter CrossCarrierSchedulingConfig for a serving
cell the carrier indicator field value corresponds to the value indicated by

CrossCarrierSchedulingConfig.

For a serving cell on which a UE monitors PDCCH candidates in a UE-specific search space, if
the UE is not configured with a carrier indicator field, the UE shall monitor the PDCCH
candidates without carrier indicator field. For a serving cell on which a UE monitors PDCCH
candidates in a UE-specific search space, if a UE is configured with a carrier indicator field, the

UE shall monitor the PDCCH candidates with carrier indicator field.

A UE is not expected to monitor PDCCH candidates on a secondary cell if the UE is configured
to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in
another serving cell. For the serving cell on which the UE monitors PDCCH candidates, the UE

shall monitor PDCCH candidates at least for the same serving cell.

For a control resource set p, the CCEs corresponding to PDCCH candidate m,  of the search

space for a serving cell corresponding to carrier indicator field value n., are given by

where
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for any common search space,Y,, =0;

for a UE-specific search space,Y,, = (A Y, JmodD, Y, =npg #0, A =39827, A =39829, and

P T pky-l

D=65537;

n,, 1s the carrier indicator field value if the UE is configured with a carrier indicator field for the

serving cell on which PDCCH is monitored; otherwise, including for any common search space,

ney =03

N, 18 the number of CCEs, numbered from 0 to ~ , -1, in control resource set p;

CCE,p

m _=0,.. M"Y —1, where M ;fja is the number of PDCCH candidates the UE is configured to

p.ncr

monitor for aggregation level L for a serving cell corresponding to #,, ;

@€y _ gD,
for any common search space, M, =M,

for a UE-specific search space, M, is the maximum of M for all corresponding DCI

p,max

formats over all configured »n., values for a CCE aggregation level L in control resource set p;
the RNTI value used for n,,,, is defined in [5, TS 38.212] and in [6, TS 38.214].

A UE configured to monitor PDCCH candidates in a serving cell with a DCI format size with
carrier indicator field and CRC scrambled by C-RNTI, where the PDCCH candidates
may have one or more possible values of carrier indicator field for the DCI format
size, shall assume that an PDCCH candidate with the DCI format size may be
transmitted in the serving cell in any PDCCH UE specific search space
corresponding to any of the possible values of carrier indicator field for the DCI

format size.

[0035] In 3GPP TS 38.331, PDCCH-Config IE in the RRC standard is quoted as follows:

PDCCH-Config
The PDCCH-Config IE is used to configure UE specific PDCCH parameters such as control
resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH.
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PDCCH-Config information element
-— ASN1START

-—- TAG-PDCCH-CONFIG-START

-— Downlink control channel related parameters
PDCCH-Config ::= SEQUENCE {

-— List of Control Resource Sets (CORESETs) to be used by the

controlResourceSetToAddModList SEQUENCE (SIZE

..maxNrofControlResourceSets)) OF ControlResourceSet

OPTIONAL,

controlResourceSetToReleaselist SEQUENCE (SIZE

..maxNrofControlResourceSets)) OF ControlResourceld

OPTIONAL

searchSpacesToAddModList SEQUENCE (SIZE

. .maxNrofSearchSpaces) OF SearchSpace

OPTIONAL,

searchSpacesToReleaselist SEQUENCE (SIZE

.maxNrofSearchSpaces) OF SearchSpaceld OPTIONAL
19
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¢ —— FFS: Is this timing information applicable to the entire

PDCCH or could it be different per CORESET?

¢ —— FFS: Is there a default timing (to be used at least until
first reconfiguration). Are the fields optionally present?

e timing SEQUENCE {

° dl-assignment-to-DL-data TYPE FEFS!,

° ul-assignment-to-UL-data TYPE FEFS!,

L dl-data-to-UL-ACK TYPE FES!

e OPTIONAL,

e - A time/frequency control resource set (CORESET) in which to
search for downlink control information (see 38.213, section

X.X.X.X)FFS_Ref

¢ ControlResourceSet ::= SEQUENCE {

® controlResourceSetId ControlResourceSetId,

®

¢ —— Freqguency domain resources for the CORESET. The network

ensures that the CORESET is within the BWP configured for a UE.

(see 38.213, REF)
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¢ frequencyDomainResources TYPE_FFS!,
e - Starting OFDM symbol for the CORESET (see 38.213, REF)
¢ startSymbol INTEGER

(0..maxCoReSetStartSymbol),

® —— Contiguouse time duration of the CORESET in number of

symbols see 38.213, section x.x.x.x)FFS_Ref

e duration INTEGER (1..maxCoReSetDuration),

¢ —- Resource Element Groups (REGs) can be bundled to create REG

bundles. This parameter defines the size of such bundles.

¢ —— (gee 38.211, section 7.3.2.2)

® reg-BundleSize ENUMERATED {n2, n3, no6t},
® —- Mapping of Control Channel Elements (CCE) to Resource
Element Groups (REG). (see 38.211, 38.213, FFS_REF)

® cce-reg-MappingType ENUMERATED {

interleaved, nonlInterleaved },

® —- Precoder granularity in frequency domain (see 38.213,

section FFS_REF)

® precoderGranularity TYPE_FFS!,

® —— Corresponds to L1 parameter 'CORESET-interleaver-rows' (see

38.211, 38.213, section FFS_Section)

¢ interleaverRows ENUMERATED {n2, n3,
no}

e OPTIONAL,
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® —— Corresponds to L1 parameter 'CORESET-shift-index' (see
38.211, 38.213, section FFS_Section)

¢ shiftIndex FFS _Value

e OPTIONAL,

® —- Reference to a configured TCI State providing QCL

configuration/indication for PDCCH.

® —— Corresponds to L1 parameter 'TCI-StateRefId' (see 38.211,
38.213, section FFS_Section)

e tci-

StateRefId FFS _Value

e OPTIONAL,

® ——- PDCCH DMRS scrambling initalization. Corresponds to L1
parameter 'PDCCH-DMRS-Scrambling-ID' (see 38.214, section 5.1)

¢ —— When the field is absent the UE applies the value TBD/FFS

¢ pdcch-DMRS-

ScramblingID FFS_Value

¢ OPTIONAL
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¢ - TD of a Control Resource Set.

® (ControlResourceSetId ::= INTEGER

(0. .maxNrofControlResourceSets-1)

e - A search space defines how/where to search for PDCCH
candidates. A search space is associated with one Control

Resource Set

® SearchSpace = SEQUENCE {

¢ searchSpaceld SearchSpaceld,

®

® —— The CORESET applicable for this SearchSpace.

® —— FFS: Value 0 identifies the common CORESET configured in
MIB?

® —— FFS: Values 1..maxNrofControlResourceSets-1 identify

CORESETs configured by dedicated signalling?

® controlResourceSetId ControlResourceSetId,

e —— Slots for PDCCH Monitoring configured as periodicity and
offset. Corresponds to L1 parameters 'Montoring-periodicity-

PDCCH-slot' and

e —— 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)

e —— 5115, s110, s120 FFS
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® monitoringSlotPeriodicityAndOffset CHOICE {

. sl1 NULL,

. sl2 INTEGER (0..1),
. sl5 INTEGER (0..4),

. s110 INTEGER (0..9),

. s120 INTEGER (0..19)

e OPTIONAL,

e ——- Symbols for PDCCH monitoring in the slots configured for

PDCCH monitoring (see monitoringSlotPeriodicityAndOffset).

¢ ——- The most significant (left) bit represents the first OFDM
in a slot. The least significant (right) bit represents the last

symbol.

® —— Corresponds to L1 parameter 'Montoring-symbols-PDCCH-

within-slot' (see 38.213, section 10)

¢ monitoringSymbolsWithinSlot BIT STRING (SIZE
(14))

e OPTIONAL,

¢ —— Number of candidates per aggregation level. Corresponds to

L1 parameter 'Aggregation-level-1' to 'Aggregation-level-8'
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—-— (see 38.213, section 10)

nrofCandidates SEQUENCE {
aggregationLevell ENUMERATED {n0O, nl, n2, n3,
n5, n6, n8},

o aggregationLevel?2 ENUMERATED {n0O, nl, n2, n3,
n4, n5, n6, n8},

o aggregationLeveld ENUMERATED {n0O, nl, n2, n3,
n4, n5, n6, n8},

L aggregationLevel8 ENUMERATED {n0O, nl, n2, n3,
n4d, nb5, né, n8}

e |}

®

®

[0036] The following terminology and assumption may be used hereafter in the detailed
description:

BS: a network central unit or a network node in NR which is used to control one or multiple
TRPs which are associated with one or multiple cells. Communication between BS and

TRP(s) is via fronthaul. BS may be referred to as central unit (CU), eNB, gNB, or NodeB.

TRP: a transmission and reception point provides network coverage and directly

communicates with UEs. TRP may be referred to as distributed unit (DU) or network node.

Cell: a cell is composed of one or multiple associated TRPs, i.e. coverage of the cell is
composed of coverage of all associated TRP(s). One cell is controlled by one BS. Cell may

be referred to as TRP group (TRPG).

NR-PDCCH: A channel carries downlink control signal which is used to control

communication between a UE and a network side. A network transmits NR-PDCCH on
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configured control resource set (CORESET) to the UE.
*  Slot: a scheduling unit in NR. Slot duration is 14 OFDM symbols.
*  Mini-slot: a scheduling unit with duration less than 14 OFDM symbols.

[0037] In the current NR standard as disclosed in 3GPP R1-1721343 and TS 38.331, a
CORESET can be configured by indicating time duration and a bit map. The bit map may
indicate at least a starting OFDM symbol for monitoring the CORESET in a slot. Each bit in the
bit map corresponds to an OFDM symbol in a slot. If a bit position in the bit map has a value of
one, it represents a starting OFDM symbol for monitoring the CORESET. The CORESET may
be monitored from at least a starting OFDM symbol(s) indicated by the bit map and occupying
following OFDM symbol(s) until the configured time duration is reached. For example, if the
time duration of a CORESET is configured as 2 and the bit map indicates 10000000000000, the
UE may monitor the CORESET (receive at least a PDCCH) on OFDM symbol #0 and #1 in a

slot.

[0038] However, if a bit map indicates a starting OFDM symbol belonging to the
following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map (e.g.,
time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be confused
about the configuration. If this situation does not specify nor is captured in the standard, how a
UE treat this situation needs further consideration. In addition, if the bit map indicates a starting
OFDM symbol on the last few OFDM symbols of a slot, this may create a problem where the
CORESET may be configured across a slot boundary. For example, if time duration of a
CORESET is 2 and the bit map is 00000000000001, how a UE handle this configuration also

needs further consideration. Potential solutions are described below.

[0039] According to one solution, a restriction on the configuration of a CORESET is
established. The UE does not expect to receive a CORESET configuration with an overlap
OFDM symbols indicated by a bit map indication and the CORESET duration and/or with a

CORESET monitoring pattern across a slot boundary.

[0040] According to another solution, the UE is configured to or could deal with one of
the above-possible scenarios. For example, a UE is configured with a CORESET. Alternatively,

the UE receives a signal indicating configuration of a CORESET. The configuration of the

26

Petitioners' Exhibit 1010, p. 29
AT&T et al v. Asustek Computer
IPR2024-00992



MARKED UP SUBSTITUTE SPECIFICATION
Attorney Docket No.: 5261.22US01

CORESET includes at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. A set of the bit position(s) in the bit map have value one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between each bit position (indicating value one) in the set (or bitmap) is
larger than or equal to a number. The interval (or distance) between two bit positions indicating
the value one in the bit map is larger than or equal to a number. The interval (or distance)
between two neighboring bit positions indicating value one in the set is larger than or equal to a
number. Two neighboring bit positions indicating the value one could be the two closest bit
positions indicating value 1. An interval or distance between two bit positions could be a
number of bits between the two bit positions. The two bit positions could be neglected when
calculating the interval or distance. For example, an interval or distance between two bit
positions indicating value 1 for a bitmap “10001000000000” is 3. Alternatively, an interval or

distance between two bit positions could be difference of the two bit positions.

[0041] In one embodiment, the number is the time duration of the CORESET.
Alternatively, the number is the time duration of the CORESET minus one. In another
alternative, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET has a
restriction that interval between two bit positions indicating value one is larger than or equal to 2
minus 1 (e.g., the bit map is 10100000000000). The UE does not expect to receive a
configuration of a bit map such that the interval (or distance) between the two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is
11000000000000). The UE could ignore a configuration of the bit map such that the interval (or
distance) between two bit positions indicating value one in the bit map is smaller than the
number (e.g., the bit map is 11000000000000 when the number is 1). The UE could ignore part
of the bit map such that the interval (or distance) between the bit positions indicating value one
in the part of the bit map is smaller than the number (e.g., if the bit map is 11000000100000, the
UE ignores the first two 1 and applies the last 1 when the number is 1). The UE does not apply a
configuration of the bit map such that the interval (or distance) between two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is

11000000000000 when the number is 1).
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[0042] In one embodiment, a base station does not configure the UE with a bit map such
that the interval (or distance) between two bit positions indicating value one in the bit map is
smaller than the number (e.g., the bit map is 11000000000000 when the number is 1). The most
significant bit in the bit map represents the first OFDM symbol in a slot. The least significant bit
in the bit map represents the last OFDM symbol in a slot. The signal could be PDCCH-Config.
The bitmap could be monitoringSymbolsWithinSlot. The time duration could be CORESET-
time-duration. The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on
the signal. The UE may monitor the CORESET on OFDM symbol(s) starting from each bit

position in the set in a slot.

[0043] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol with the following contiguous OFDM
symbol(s) until the time duration of the CORESET is reached. The UE may interpret the bit map
based on the time duration of the CORESET. For example, when a UE is configured with a time
duration 2 and a bit map “11011000000000”, the UE monitors the CORESET the following
symbols in a slot: {15 symbol,2™ symbol} and {4® symbol, 5% symbol}.

[0044] Within a slot, different monitoring occasions for the CORESET indicated by the
bit map can be separated by at least one bit position indicating the value 0. If the bit map
indicates a number of contiguous bit position(s) with the value 1, which the number is smaller
than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 indicating a monitoring occasion for the CORESET with time
duration as the number. For example, when a UE is configured with time duration 3 and a bit
map “11000101011100”, the UE monitors CORESET for the following symbols in a slot: {1
symbol, 2" symbol}, {6 symbol}, {8 symbol}, and {10® symbol, 11" symbol, 12 symbol}.
In this example, the UE may interpret the number of contiguous bit position(s) indicating value 1
in the bit map which is smaller than the time duration 3 as a CORESET monitoring occasion

with the time duration same as the contiguous number of the value 1.

[0045] If a bit map indicates a number of contiguous bit position(s) with the value 1,
wherein the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the

CORESET with the time duration or smaller than the time duration. More specifically, if the
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number of contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
contiguous monitoring occasion(s) for the CORESET with the time duration. If the number of
contiguous bit position(s) indicating the value 1 is not a multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
that earlier contiguous bit(s) indicates contiguous monitoring occasion(s) for the CORESET with
the time duration and the last orphan bit(s) indicates a monitoring occasion for CORESET with
time duration smaller than the time duration of the CORESET which depends on number of last
orphan bit(s). Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value 1 can be ignored by the UE. For example, when a UE is configured with a time duration 2
and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols in
a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4® symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores {3 symbol} indicated by the bit map.

[0046] Alternatively, if bit map indicates a number of contiguous bit position(s) with
value 1, which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the number of the
contiguous bit position(s) with value 1. For example, when a UE is configured with the time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2" symbol, 3™ symbol }, {5® symbol, 6 symbol}.

[0047] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1 wherein the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the maximum time
duration of a CORESET. For example, when a UE is configured with time duration 2 and a bit
map “11110000000000”, the UE monitors the CORESET for the following symbols in a slot:
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{15 symbol, 2™ symbol, 3™ symbol }, {4® symbol} when the maximum time duration of the

CORESET is 3.

[0048] Alternatively, the signal indicates at least a bit map. The UE may receive the
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with value one exceeds maximum time

duration for a CORESET.

[0049] Alternatively, if the UE receives the bit map indicating the number of the
contiguous bit position(s) with value one exceeds maximum time duration for a CORESET, the
UE may ignore part of the indication of the bit map. Alternatively, the UE may ignore the whole
indication of the bit map. For example, when a UE is configured with a bit map
“110101110000007, the UE monitors the CORESET for the following symbols in a slot: {1%
symbol, 2" symbol}, {4® symbol}, {6™ symbol, 7% symbol, 8® symbol} when the maximum time
duration of the CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE
may monitor the CORESET in the following symbols in a slot: {8® symbol, 9% symbol}.

[0050] The time duration of a CORESET can be determined based on the bit map and
each contiguous bit position(s) with the value one in the bit map. The signal does not indicate
the time duration for a CORESET. The signal indicates a different configuration for different
time duration CORESET(s). The configuration may comprise at least the Control Channel
Element(CCE)- Resource Element Group(REG) mapping type, aggregation level, search space

configuration, and frequency resource assignment. The configuration could be PDCCH-config.

[0051] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating the configuration of a CORESET. The configuration of the
CORESET comprises at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. The first bit position and the second bit position in the bit map indicate the

value one. The interval (or distance) between the first bit position and the second bit position is
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smaller than a number. The interval (or distance) between two bit positions indicating the value
one in the bitmap is larger than or equal to a number. The interval (or distance) between two
neighboring bit positions indicating the value one in the set is smaller than a number. The two
neighboring bit positions indicating the value one could be the two closest bit positions
indicating the value 1. An interval or distance between two bit positions is the number of bits
between the two bit positions. The two bit positions could be neglected when calculating the
interval or distance. For example, an interval or distance between two bit positions indicating
the value 1 for a bitmap “10001000000000” is 3. More specifically, the number is the time
duration of the CORESET. Alternatively, the number is time duration of the CORESET minus
one. Alternatively, the number is the maximum time duration of the CORESET minus one.
Alternatively, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET may be
11000000000000. The first bit position is closer to the most significant bit in the bit map than
the second bit position. The most significant bit in the bit map represents the first OFDM
symbol in a slot. The least significant bit in the bit map represents the last OFDM symbol in a
slot. The signal could be a PDCCH-Config. The bitmap could be
monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.

[0052] The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the
bit map. The UE may monitor the CORESET on OFDM symbol(s) in a slot starting from the bit
position(s) in the bit map indicating a value. The value could be one. The UE may monitor the
CORESET on OFDM symbol(s) in a slot starting from the bit position(s) in the bit map
indicating the value. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
a slot starting from the bit position(s) in the bit map indicating the value excluding both or one of
two bit position(s) wherein the interval (or distance) between the two bit positions is smaller than

the number.

[0053] Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot
starting from bit position(s) in the bit map indicating the value excluding the first bit position and
the second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s)
in a slot starting from bit position(s) in the bit map indicating the value excluding the first bit
position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot

starting from bit position(s) in the bit map indicating the value excluding the second bit position.
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For example, when a UE is configured with time duration 2 and a bit map “11000101000000”,
the UE monitors the CORESET for the following symbols in a slot: {6® symbol,7® symbol} and
{81 symbol, 9™ symbol}. In this example, the bit locations with too short interval/distance are
excluded. In another example, when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: { 1%
symbol, 2" symbol}, {6® symbol,7™ symbol} and {8® symbol, 9® symbol}. In this example,
one (the latter one) of the two bit locations with too short interval/distance are excluded. A
similar example could be that when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: {2
symbol, 3™ symbol}, {6® symbol,7® symbol} and {8® symbol, 9" symbol}., e.g. .excluding the

earlier one.

[0054] Alternatively, the OFDM symbols for different CORESET could overlap. The
OFDM symbol between two CORESETSs could overlap if the interval (or distance) between the
starting position of the two CORESETS is shorter than the number. In one example, when a UE
is configured with a time duration of 2 and a bit map *“11000101000000”, the UE monitors the
CORESET for the following symbols in a slot: { 1% symbol, 2™ symbol}, {2"¢ symbol, 3
symbol}, {6 symbol,7® symbol} and {8* symbol, 9" symbol}.

[0055] Alternatively, the CORESET time duration of CORESETSs associated with a
bitmap within a slot could be different. The CORESET time duration could be different from the
configured value if the interval (or distance) between starting symbol of two CORESETS is
shorter than the number. In one example, when a UE is configured with a time duration of 2 and
a bit map “11000101000000”, the UE monitors the CORESET for the following symbols in a
slot: {1 symbol}, {2" symbol}, {6® symbol,7® symbol} and {8% symbol, 9% symbol}. It can
be observed that the CORESETS corresponding to the first two bits in the bitmap have 1 symbol
time duration even if the configured value is 2, e.g., due to short interval or distance. In a similar
example, when a UE is configured with a time duration of 2 and a bit map “11100101000000”,
the UE monitors the CORESET for the following symbols in a slot: { 1% symbol}, {2 symbol },
{3 symbol}, {6® symbol,7" symbol} and {8® symbol, 9* symbol} or {1 symbol, 2™ symbol
}, {3 symbol}, {6% symbol,7® symbol} and {8 symbol, 9® symbol} or alternatively {1
symbol}, {2 symbol, 3¢ symbol}, {6 symbol,7® symbol} and {8 symbol, 9" symbol}. It can
be observed later two alternatives allow one CORESET corresponding to the first three bits in
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the bit map to have a CORESET time duration with a configured value, i.e., 2 and one
CORESET have time duration which is different from the configured value, e.g., 1. For bit
locations corresponding to short interval or distance, time duration can be used as a maximum
time duration or an upper bound of time duration. For bit locations corresponding to a short
interval or distance, a value of 1 could mean a corresponding symbol containing the CORESET

and the corresponding symbol is not the first symbol or starting symbol of the CORESET.

[0056] Different alternatives or different examples can be applied in different slot. For
example, the UE may monitor the CORESET on OFDM symbol(s) in an even slot (i.e., a slot
with even slot number) starting from the bit position(s) in the bit map indicating the value
excluding the first bit position, and the UE may monitor the CORESET on OFDM symbol(s) in
an odd slot starting from the bit position(s) in the bit map indicating the value excluding the
second bit position or vice versa. Different alternatives or examples can be applied to a
configuration or an indication. The configuration or indication can be transmitted by a base

station to a UE.

[0057] In one embodiment, the UE may ignore the configuration of the CORESET. The
UE may transmit a Negative Acknowledgement (NACK) as a feedback of the signal.

[0058] In one alternative, the UE may monitor the CORESET on OFDM symbol(s) in an
even slot based on the bit map excluding the second bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the
second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
an even slot based on the bit map excluding the first bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the

first bit position.

[0059] The signal may include a pattern for indicating the bit map. The pattern indicates
a slot level bit map. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
second bit position. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
first bit position. Alternatively, if bit position of the slot level bit map corresponding to a slot

indicates the value of zero, the UE monitors the CORESET in the slot based on the bit map
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excluding the first bit position. Alternatively, if bit position of the slot level bit map
corresponding to a slot indicates the value of zero, the UE monitors the CORESET in the slot

based on the bit map excluding the second bit position.

[0060] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, one time duration is longer and the other time duration is shorter. For a
first CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
starting symbol and a second CORESET starting symbol. The second CORESET starting
symbol could be a next CORESET starting symbol in a bitmap after the first CORESET starting
symbol.

[0061] In another alternative, the UE determines a CORESET configuration with longer
time duration if the distance or the interval between the first CORESET starting symbol and the
second CORESET starting symbol is longer than a number. Alternative, the UE determines a
CORESET configuration with shorter time duration if the distance or the interval between the
first CORESET starting symbol and the second CORESET starting symbol is shorter than a
number. The number could be the longer time duration minus 1. Alternatively, the number could

be the longer time duration.

[0062] The bitmap is associated with the first CORESET configuration and the second
CORESET configuration. For example, when a UE is configured with a first CORESET with
time duration 2, a second CORESET with time duration 1 and a bit map “11100101000000”, the
UE monitors the CORESET for the following symbols in a slot: { 1% symbol}, {2™¢ symbol },
(3" symbol}, {6 symbol,7® symbol} and {8% symbol, 9 symbol}. For the CORESET in {1%
symbol}, {2 symbol }, {3" symbol}, the configuration of the second COREST is applied. For
the CORESET in {6 symbol,7® symbol} and {8 symbol, 9" symbol}, the configuration of the
second CORESET is applied.

[0063] The UE can be configured with two CORESET time durations for a given
CORESET, search space, or bitmap. In one example, one CORESET time duration is longer and

the other is shorter.

34

Petitioners' Exhibit 1010, p. 37
AT&T et al v. Asustek Computer
IPR2024-00992



MARKED UP SUBSTITUTE SPECIFICATION
Attorney Docket No.: 5261.22US01

[0064] For a first CORESET starting symbol, the UE determines one CORESET time
duration from the two configured CORESET time durations according to a distance or interval
between the first CORESET starting symbol and a second CORESET starting symbol.
Alternatively, the second CORESET starting symbol could be a next CORESET starting symbol
in a bitmap after the first CORESET starting symbol. In one method, the UE determines a
longer CORESET time duration if the distance or the interval between the first CORESET
starting symbol and the second CORESET starting symbol is longer than a number.
Alternatively, the UE determines a shorter CORESET time duration if the distance or the interval
between the first CORESET starting symbol and the second CORESET starting symbol is

shorter than a number.

[0065] The number could be the longer time duration. Alternatively, the number could be
the longer time duration minus 1. The bitmap is associated with a CORESET whose configured
time duration is the first CORESET time duration and the second CORESET time duration. For
example, when a UE is configured with a first CORESET with time duration 1 and 2, and a bit
map “11100101000000”, the UE monitors the CORESET for the following symbols in a slot:
{13t symbol}, {2 symbol }, {3™ symbol}, {6% symbol,7" symbol} and {8® symbol, 9
symbol}. For the CORESET in {1% symbol}, {2" symbol }, {3™ symbol}, the CORESET time
duration of 1 is applied. For the CORESET in {6® symbol,7® symbol} and {8® symbol, 9
symbol}, the CORESET time duration 2 is applied.

[0066] The UE can be configured with a default CORESET, which is different from the
CORESET indicated by the signal. The time duration of the default CORESET may be shorter
than or equal to the duration indicated by the signal. More specifically, the time duration of the
default CORESET can be one or two. The time duration of the default CORESET is the interval
between the first bit position and the second bit position. The UE may monitor the CORESET
on the OFDM symbol(s) in a slot based on the bit map excluding the first bit position and/or the
second bit position. The UE may monitor the default CORESET on OFDM symbol(s) in the slot

based on the first bit position and/or the second bit position.

[0067] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol following contiguous OFDM symbol(s) until
the time duration of the CORESET is reached. The UE may interpret the bit map based on the
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time duration of the CORESET. For example, when a UE is configured with time duration 2 and
a bit map “11011000000000”, the UE monitors the CORESET for the following symbols in a
slot: {1°% symbol,2" symbol} and {4® symbol, 5 symbol}. Different monitoring occasions for
the CORESET indicated by the bit map can be separated by at least one bit position indicating
the value 0. If the bit map indicates a number of contiguous bit position(s) with the value 1,
which is a number is smaller than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 indicating a monitoring occasion for the
CORESET with the time duration as the number. For example, when a UE is configured with
time duration 3 and a bit map “11000101011100”, the UE monitors the CORESET for the
following symbols in a slot: { 1% symbol, 2" symbol}, {6 symbol}, {8® symbol}, and {10®
symbol, 11 symbol, 12% symbol}. In this example, the UE may interpret the number of
contiguous bit position(s) indicating the value 1 in the bit map which is smaller than the time
duration 3 as a CORESET monitoring occasion with the time duration as the contiguous number

of value 1.

[0068] If bit map indicates a number of contiguous bit position(s) with the value 1, which
is the number is larger than the time duration of the CORESET, the UE may interpret the number
of contiguous bit position(s) with value 1 as contiguous monitoring occasions for the CORESET
with the time duration or smaller than the time duration. More specifically, if the number of
contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0069] If the number of contiguous bit position(s) indicating the value 1 is not a multiple
of the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET for the time duration and the last orphan bit(s) indicating a
monitoring occasion for the CORESET for the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).

[0070] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration

2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
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in a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4 symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores the {3™ symbol} indicated by the bit map.

[0071] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating configuration of a CORESET. The configuration of the CORESET
includes at least the time duration of the CORESET and a bit map. The bit map includes 14 bits.
A set of bit position(s) in the bit map have a value of one. The set of bit position(s) indicates the
starting OFDM symbol(s) in a slot for monitoring the CORESET. The interval (or distance)
between each bit position (indicating the value of one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. The interval (or distance)
between the last bit position (indicating the value one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. An interval or distance between
two bit positions is the number of bits between the two bit positions. The two bit positions could
be neglected when calculating the interval or distance. For example, an interval or distance
between two bit position indicating the value 1 for a bitmap “10001000000000” is 3.
Alternatively, an interval or distance between two bit positions could be the difference of the two

bit positions.

[0072] In one embodiment, the number is a time duration of the CORESET.
Alternatively, the number is time duration of the CORESET minus one. Alternatively, the
number is the maximum time duration of the CORESET minus one. Alternatively, the number is
the maximum time duration of the CORESET minus one. For example, if time duration of a
CORESET is configured as 2, a bit map of a CORESET has a restriction that the interval
between each bit position in the set and the least significant bit in the bit map is larger than or

equal to 2 minus 1 (e.g., the bit map is 00000000000010).

[0073] In another example, the UE does not expect to receive a configuration of a bit
map such that the interval (or distance) between each bit position indicating 1 in the bit map and

the least significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the
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least significant bit in the bit map) is smaller than the number (e.g., the bit map is

00000000000001).

[0074] The UE could ignore a configuration of a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The UE could ignore a
part of a bit map such that the interval (or distance) between the bit position indicating 1 in the
part of the bit map and the least significant bit in the bit map (or between the last bit indicating 1
in the bitmap and the least significant bit in the bit map) is smaller than the number (e.g., the bit

map is 10000000000001 in which the UE applies the first 1 and ignore the last 1).

[0075] In another example, the UE does not apply a configuration of a bit map such that
the interval (or distance) between each bit position indicating 1 in the bit map and the least
significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the least

significant bit in the bit map) is smaller than the number (e.g., the bit map is 00000000000001).

[0076] A base station does not configure a UE with a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The most significant bit
in the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.
The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the signal. The UE
may monitor the CORESET on OFDM symbol(s) starting from each bit position in the set in a

slot.

[0077] If the bit map indicates a number of contiguous bit position(s) with the value 1,
which the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the
CORESET with the time duration or smaller than the time duration. More specifically, if the

number of contiguous bit position(s) indicating value 1 is a multiple of the time duration of the
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CORESET, the UE may interpret the number of contiguous bit position(s) with value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0078] If the number of contiguous bit position(s) indicating value 1 is not a multiple of
the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET with the time duration, and the last orphan bit(s) indicating a
monitoring occasion for the CORESET with the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).

[0079] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration
2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
in a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4 symbol}. In another example, when a UE is
configured with a time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores {3 symbol} indicated by the bit map.

[0080] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
the value 1, which is the number larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for CORESET which the time duration of the CORESET is the number of contiguous
bit position(s) with the value 1. For example, when a UE is configured with time duration 2 and
a bit map “11100110000000”, the UE monitors the CORESET for the following symbols in a
slot: { 1% symbol, 2™ symbol, 3 symbol }, {5 symbol, 6% symbol}. Alternatively, if a bit map
indicates a number of contiguous bit position(s) with the value 1, in which the number is larger
than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as at least a monitoring occasion for CORESET in which the time
duration of the CORESET is the maximum time duration of a CORESET. For example, when a
UE is configured with time duration 2 and a bit map *“11110000000000”, the UE monitors
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CORESET in the following symbols in a slot: {1 symbol, 2" symbol, 3™ symbol }, {4®

symbol} when maximum time duration of CORESET is 3.

[0081] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with the value one exceeding a maximum
time duration for a CORESET. Alternatively, if the UE receives the bit map indicating the
number of the contiguous bit position(s) with the value one exceeding a maximum time duration
for a CORESET, the UE may ignore part of the indication of the bit map. Alternatively, the UE
may ignore the whole indication of the bit map. For example, when a UE is configured with a
bit map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{15 symbol, 2™ symbol}, {4® symbol}, {6 symbol, 7% symbol, 8% symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of the CORESET is 2. In the above example, the
UE may monitor the CORESET for the following symbols in a slot: {8® symbol, 9® symbol}.
The time duration of a CORESET can be determined based on the bit map and each contiguous
bit position(s) with the value one in the bit map. The signal does not indicate the time duration
for a CORESET. The signal indicates different configurations for the different time duration
CORESET(s). The configuration may include at least CCE-REG mapping, aggregation level,

search space configuration, and frequency resource assignment.

[0082] In another embodiment, a UE is configured with a CORESET. Alternatively, the
UE receives a signal indicating a configuration of a CORESET. The configuration of the
CORESET includes at least a time duration of the CORESET and a bit map. The bit map
includes 14 bits. A set of bit position(s) in the bit map have a value of one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between a bit position in the set and the least significant bit in the bit map is
smaller than a number. The interval (or distance) between the last bit position indicating a value

of 1 in the bit map and the least significant bit in the bit map is smaller than a number. An
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interval or distance between two bit positions is a number of bits between the two bit positions.
The two bit positions could be neglected when calculating the interval or distance. For example,
an interval or distance between two bit positions indicating the value 1 for a bitmap

“10001000000000™ is 3.

[0083] More specifically, the number is a time duration of the CORESET. Alternatively,
the number is a time duration of the CORESET minus one. Alternatively, the number is a
maximum time duration of the CORESET minus one. Alternatively, the number is a maximum
time duration of the CORESET minus one. For example, if the time duration of a CORESET is
configured as 2, a bit map of a CORESET may be 00000000000001. The most significant bit in
the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be a PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot.

[0084] The time duration could be a CORESET-time-duration. The UE may monitor the
CORESET on the OFDM symbol(s) in a slot based on the signal. The UE may monitor the
CORESET on the OFDM symbol(s) starting from each bit position in the set in a slot. The UE
may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map excluding
the bit position. The UE may not expect to monitor the CORESET on OFDM symbol(s) in a slot
starting from the bit position. The UE may be configured with a default CORESET, which is
different from the CORESET indicated by the signal. The time duration of the default
CORESET may be shorter than or equal to the duration indicated by the signal. The time
duration of the default CORESET may be one or two. The time duration of the default
CORESET is the interval between the bit position and the least significant bit in the bit map.
The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map
excluding the bit position. The UE may monitor the default CORESET on tge OFDM symbol(s)

in the slot based on the bit position.

[0085] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, a first duration is longer and a second duration is shorter. For a first
CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
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starting symbol and the last symbol in a slot. The UE determines a CORESET configuration for
the longer time duration if the distance or the interval between the first CORESET starting
symbol and the last symbol in a slot is longer than a number. The UE determines a CORESET
configuration for the shorter time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number

could be the longer time duration minus 1. The number could be the longer time duration.

[0086] In one embodiment, the bitmap is associated with the first CORESET
configuration and the second CORESET configuration. For example, when a UE is configured
with a first CORESET with a time duration of 2, a second CORESET with a time duration of 1
and a bit map “00000101000001”, the UE monitors the CORESET for the following symbols in
a slot: {6% symbol, 7% symbol}, {8% symbol, 9 symbol} and {14® symbol}. For the CORESET
in {14® symbol}, the configuration of the second COREST is applied. For the CORESET in {6%
symbol,7® symbol} and {8® symbol, 9" symbol}, the configuration of the second CORESET is
applied.

[0087] The UE can be configured with two CORESET time durations for a given
CORESET, a search space, or a bitmap. For example, one CORESET time duration is longer
and the other time duration is shorter. For a first CORESET starting symbol, the UE determines
one CORESET time duration from the two configured CORESET time durations according to a
distance or interval between the first CORESET starting symbol and the last symbol in a slot.
The UE determines the longer CORESET time duration if the distance or the interval between
the first CORESET starting symbol and the last symbol in a slot is longer than a number. The UE
determines the shorter CORESET time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number
could be the longer time duration minus 1. Alternatively, the number could be the longer time
duration. The bitmap is associated with a CORESET whose configured time duration is the first
CORESET time duration and the second CORESET time duration. For example, when a UE is
configured with a first CORESET with a time duration of 1 and 2 and a bit map
“00000101000001”, the UE monitors the CORESET for the following symbols in a slot: {6
symbol,7® symbol}, {8 symbol, 9* symbol} and {14® symbol}. For the CORESET in {14®
symbol}, the CORESET time duration of 1 is applied. For the CORESET in {6" symbol,7®
symbol} and {8® symbol, 9" symbol}, the CORESET time duration of 2 is applied.
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Alternatively, the OFDM symbols for a CORESET could span different slots. A CORESET
could span a first slot and a second slot if the interval or distance between the last bit position
indicating 1 in the first slot and the last symbol in the first slot is shorter than the number. The
second slot is the next slot of the first slot. For example, when a UE is configured with a time
duration 2 and a bit map “10000101000001”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2™ symbol}, {6% symbol,7® symbol}, {8 symbol, 9 symbol }
and {14 symbol, 1* symbol of the next slot}. Alternatively, the CORESET time duration of
CORESETs associated with a bitmap within a slot could be different. Alternatively, the
CORESET time duration could be different from the configured value if the interval or distance
between the last bit position indicating 1 in the first slot and the last symbol in the first slot is
shorter than the number. For example, when a UE is configured with a time duration 2 and a bit
map “10000101000001”, the UE monitors the CORESET for the following symbols in a slot:
{1 symbol, 2™ symbol}, {6% symbol,7® symbol}, {8% symbol, 9 symbol} and {14 symbol}.
It can be observed that the CORESETS corresponding to the last bit in the bitmap have 1 symbol
time duration even if the configured value is 2 due to the short interval or distance to the last

symbol of a slot.

[0088] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1, in which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET, in which the time duration of the CORESET is the number of
contiguous bit position(s) with value 1. For example, when a UE is configured with a time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2™ symbol, 3™ symbol }, {5® symbol, 6© symbol}. Alternatively,
if bit map indicates a number of contiguous bit position(s) with value 1, in which the number is
larger than the time duration of the CORESET, the UE may interpret the number of contiguous
bit position(s) with the value 1 as at least a monitoring occasion for the CORESET, in which the
time duration of the CORESET is the maximum time duration of a CORESET. For example,
when a UE is configured with a time duration 2 and a bit map “11110000000000”, the UE
monitors the CORESET for the following symbols in a slot: {15 symbol, 2™ symbol, 3
symbol}, {4® symbol} when the maximum time duration of the CORESET is 3.
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[0089] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicate at least a
bit position and/or at least one contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating number of the contiguous bit position(s) with value one exceeding a maximum time
duration for a CORESET. Alternatively, if the UE receives the bit map indicating the number of
the contiguous bit position(s) with value one exceeding a maximum time duration for a
CORESET, the UE may ignore a part of the indication of the bit map. Alternatively, the UE may
ignore the whole indication of the bit map. For example, when a UE is configured with a bit
map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{15 symbol, 2™ symbol}, {4® symbol}, {6 symbol, 7% symbol, 8% symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE
may monitor the CORESET for the following symbols in a slot: {8 symbol, 9" symbol}. The
time duration of a CORESET can be determined based on the bit map and each contiguous bit
position(s) with value one in the bit map. The signal does not indicate a time duration for a
CORESET. The signal indicates the different configurations for different time duration
CORESET(s). The configuration may include at least a CCE-REG mapping, aggregation level,

search space configuration, or frequency resource assignment.

[0090] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein a set of bit position(s) in the bit map indicates a value, and wherein an

interval between each bit position in the set is larger than or equal to a number.

[0091] According to another method, the network transmits a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) in the bit map indicates a value, wherein

interval between each bit position in the set is larger than or equal to a number.

[0092] In one or more of the above-disclosed methods, the value is one.
[0093] In one or more of the above-disclosed methods, the number is the duration.
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[0094] In one or more of the above-disclosed methods, the number is the duration minus
one.
[0095] In one or more of the above-disclosed methods, the number is maximum duration,

wherein the maximum duration is maximum time duration of a control resource set (CORESET).

[0096] In one or more of the above-disclosed methods, the number is maximum duration

minus one, wherein the maximum duration is maximum time duration of a CORESET.

[0097] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[0098] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[0099] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00100] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00101] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00102] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00103] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00104] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00105] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00106] In one or more of the above-disclosed methods, the UE monitors a CORESET on

OFDM symbol(s) in a slot starting from each bit position in the set.
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[00107] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein interval between a pair of bit position(s) indicating a value in the bit map

is smaller than the duration.

[00108] According to one method, the network transmits a signal indicating at least a
duration and a bit map, wherein interval between a pair of bit position(s) indicating a value in the

bit map is smaller than the duration.

[00109] In one or more of the above-disclosed methods, the pair of bit position(s)

comprises a first bit position and a second bit position.

[00110] In one or more of the above-disclosed methods, the first bit position is closer to

the most significant bit in the bit map than the second bit position.

[00111] In one or more of the above-disclosed methods, the value is one.

[00112] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00113] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00114] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00115] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00116] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00117] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00118] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00119] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.
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[00120] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value.

[00121] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the pair of bit position.

[00122] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the first bit position of the pair.

[00123] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the second bit position of the pair.
[00124] In one or more of the above-disclosed methods, the UE ignores the signal.

[00125] In one or more of the above-disclosed methods, the UE transmits a Negative

Acknowledgement (NACK) as a feedback of the signal.

[00126] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an even slot based on the bit map excluding the second bit position of the
pair.

[00127] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an odd slot based on the bit map excluding the second bit position of the
pair.

[00128] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an even slot based on the bit map excluding the first bit position of the pair.

[00129] In one or more of the above-disclosed methods, the signal comprises a pattern for

indicating the bit map.

[00130] In one or more of the above-disclosed methods, the pattern indicates a slot level

bit map.
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[00131] In one or more of the above-disclosed methods, if bit position of the slot level bit
map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

second bit position of the pair.

[00132] In one or more of the above-disclosed methods, if bit position of the slot level bit
map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

first bit position of the pair.

[00133] In one or more of the above-disclosed methods, the UE monitors a CORESET in

a slot based on the bit map and slot format of the slot.

[00134] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the first bit position with the duration, the UE monitors a CORESET

based on the bit map excluding the first bit position of the pair.

[00135] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the second bit position with the duration, the UE monitors a

CORESET based on the bit map excluding the second bit position of the pair.

[00136] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00137] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration.

[00138] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00139] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the first bit position and the second bit position of the pair.

[00140] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the pair of bit position(s) and
monitors the default CORESET on OFDM symbol(s) in the slot based on the pair of bit

position(s).
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[00141] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
an interval between every bit position in the set and the least significant bit in the bit map is

larger than or equal to a number.

[00142] According to another method, the network transmits a signal indicating at least a
duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
an interval between a bit position in the set and the least significant bit in the bit map is larger

than or equal to a number.

[00143] In one or more of the above-disclosed methods, the value is one.

[00144] In one or more of the above-disclosed methods, the number is the duration.
[00145] In one or more of the above-disclosed methods, the number is the duration minus
one.

[00146] In one or more of the above-disclosed methods, the number is a maximum

duration, wherein the maximum duration is maximum time duration of a CORESET.

[00147] In one or more of the above-disclosed methods, the number is a maximum
duration minus one, wherein the maximum duration is a maximum time duration of a

CORESET.

[00148] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00149] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00150] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00151] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00152] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00153] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.
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[00154] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00155] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00156] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00157] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from each bit position in the set.

[00158] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) indicates a value in the bit map, and
wherein an interval between a bit position in the set and the least significant bit in the bit map is

smaller than the duration.

[00159] In one or more of the above-disclosed methods, the value is one.

[00160] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00161] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00162] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00163] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00164] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00165] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00166] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.
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[00167] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00168] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map excluding the bit position.

[00169] In one or more of the above-disclosed methods, the UE does not monitor a

CORESET on OFDM symbol(s) in a slot starting from the bit position.

[00170] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00171] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration indicated by the signal.

[00172] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00173] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the bit position and the least significant bit in the bit map.

[00174] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the bit position and monitors the
default CORESET on OFDM symbol(s) in the slot based on the bit position.

[00175] According to another method, the UE receives a signal indicating at least a bit
map, wherein the bit map indicates at least one bit position or at least one contiguous bit

position(s) with a value.

[00176] In one or more of the above-disclosed methods, the signal indicates a duration.
[00177] In one or more of the above-disclosed methods, the value is one.

[00178] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00179] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00180] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.
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[00181] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00182] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00183] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00184] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map.

[00185] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map and the duration.

[00186] In one or more of the above-disclosed methods, the number of the contiguous bit

position(s) with the value indicates a time duration of a CORESET.

[00187] In one or more of the above-disclosed methods, if the number of the contiguous
bit position(s) with the value is equal to the duration, the UE monitors the CORESET with the

duration.

[00188] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is smaller than the duration, the UE monitors the CORESET with the

number of the contiguous bit position(s).

[00189] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is multiple of the duration,
the UE interprets the contiguous bit position(s) with the value as contiguous occasions for

monitoring the CORESET with the duration.

[00190] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is not multiple of the
duration, the UE interprets the contiguous bit position(s) with the value as at least one occasion
for monitoring the CORESET with the duration and a occasion for monitoring the CORESET

with time duration equal to number of orphan bit of the contiguous bit position(s).
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[00191] As those skilled in the art will appreciate, the various disclosed embodiments may

be combined to form new embodiments and/or methods.

[00192] FIG. 7 is a flow chart 700 according to one exemplary embodiment from the
perspective of a network node. In step 705, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 710, the network node is not allowed to transmit the signal such that an interval between

two bit positions in the set in the bit map is smaller than a second duration.

[00193] In one embodiment, the second duration is the first duration.
[00194] In one embodiment, the second duration is the first duration minus one.
[00195] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 11000000000000.

[00196] In one embodiment, the interval between two bit positions in the set in the bit map

shall be larger than or equal to the second duration.

[00197] In one embodiment, the network node is not allowed to transmit the signal such
that interval between a bit position in the set in the bit map and the least significant bit position

in the bit map is smaller than the second duration.

[00198] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00199] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00200] In one embodiment, the slot duration comprises 14 OFDM symbols.
[00201] In one embodiment, the bit map comprises 14 bits.
[00202] In one embodiment, the signal indicates the configuration of the CORESET.
[00203] In one embodiment, the signal is PDCCH-config information element.
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[00204] In one embodiment, the interval is the difference between two bit positions.
[00205] In one embodiment, the interval is the number of bits between two bit positions.
[00206] FIG. 8 is a flow chart 800 according to one exemplary embodiment from the

perspective of a network node. In step 805, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 810, the network node is not allowed to transmit the signal such that interval between a
bit position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00207] In one embodiment, the second duration is the first duration.
[00208] In one embodiment, the second duration is the first duration minus one.
[00209] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 00000000000001.

[00210] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00211] In one embodiment, the network node is not allowed to transmit the signal such
that interval between two bit positions in the set in the bit map is smaller than the second

duration.

[00212] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00213] In one embodiment, the slot duration comprises 14 OFDM symbols.

[00214] In one embodiment, the bit map comprises 14 bits.

[00215] In one embodiment, the signal indicates the configuration of the CORESET.

[00216] In one embodiment, the signal is PDCCH-config information element.

[00217] In one embodiment, the interval is the difference between two bit positions.
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[00218] In one embodiment, the interval is the number of bits between two bit positions.

[00219] Referring back to FIGS. 3 and 4, in one embodiment, the device 300 includes a
program code 312 stored in memory 310. The CPU 308 could execute program code 312 (i) to
transmit a signal indicating at least a first duration and a bit map, wherein the first duration is
time duration of a control resource set (CORESET) and the bit map indicates first symbol(s) of
monitoring occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates
value one in the bit map, and (ii) is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

[00220] In another aspect, the CPU 308 could execute program code 312 to (i) transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map, and (ii) and is not allowed to transmit the signal such that interval between a bit
position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00221] Furthermore, the CPU 308 can execute the program code 312 to perform all of the

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

[00222] The above-disclosed methods provide a restriction of a configuration of a
CORESET so that UEs can avoid handling ambiguous configurations. Additionally, the various

above-disclosed methods can help UEs handle ambiguous configurations.

[00223] 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
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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.

[00224] 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.

[00225] 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
“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.

[00226] 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
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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.

[00227] 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.

[00228] 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
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.

[00229] 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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METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION 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. 62/619,041 filed on January 18, 2018, the entire disclosure of which is incorporated

herein in its entirety by reference.
FIELD

[0002] This disclosure generally relates to wireless communication networks, and more
particularly, to a method and apparatus for providing control resource set configuration 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] Methods and apparatuses for providing control resource set configuration in a
wireless communication system are disclosed herein. In one method, a network node transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map. The network node is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

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 Table 7.3.2.1-1 taken from 3GPP 3GPP R1-1721341.
[0011] FIG. 6 is a reproduction of Table 10.1-1 from 3GPP R1-1721343.
[0012] FIG. 7 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

[0013] FIG. 8 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

DETAILED DESCRIPTION

[0014] 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

2
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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.

[0015] 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:
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #89; Final Report of 3GPP TSG RAN
WGI1 #AH_NR2 v1.0.0; Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #AH_NR3;
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis; Final Chairman’s Note of
3GPP TSG RAN WGI Meeting #91; R1-1721341, “NR; Physical channels and modulation
(Release 15)”; R1-1721343, “NR; Physical layer procedures for control (Release 15)”; and TS
38.331, “NR; Radio Resource Control (RRC); Protocol specification (Release 15)”. The
standards and documents listed above are hereby expressly incorporated by reference in their

entirety.

[0016] 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.

[0017] 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
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groups each are designed to communicate to access terminals in a sector of the areas covered by

access network 100.

[0018] 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.

[0019] 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.

[0020] 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.

[0021] 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.

[0022] 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
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.
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[0023] 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.

[0024] 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. N7 modulated signals from transmitters 222a through 222t are then transmitted
from N7 antennas 224a through 224, respectively.

[0025] At receiver system 250, the transmitted modulated signals are received by Nz
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.

[0026] An RX data processor 260 then receives and processes the Ng received symbol
streams from Ng receivers 254 based on a particular receiver processing technique to provide Nr
“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.

[0027] 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.

[0028] 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
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streams from a data source 236, modulated by a modulator 280, conditioned by transmitters 254a

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

[0029] 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.

[0030] 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.

[0031] 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
control. The Layer 2 portion 404 generally performs link control. The Layer 1 portion 406

generally performs physical connections.

[0032] In the Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis, the

following agreements and working assumptions were reached:
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Agreements:
* One set of the following parameters determines a set of search spaces
* A setof aggregation levels
* The number of PDCCH candidates for each aggregation level
* PDCCH monitoring occasion for the set of search spaces
Agreements:
* At least for cases other than initial access, to identify a set of search spaces, following
parameters are configured by UE-specific RRC signaling:
*  The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
*  One value from {0, 1, 2, 3,4, 5, 6, 8}
* PDCCH monitoring occasion for the set of search spaces
*  One value of from {1-slot, 2-slot, [5-slot], [ 10-slot], [20-slot] } (at least 5
values)
*  One or more value(s) from 1* symbol, 2™ symbol, ..., 14" symbol within
a monitored slot
» Each set of search spaces associates with a CORESET configuration by RRC
signaling

Update after email approval:

Agreements:
® For PDCCH monitoring occasion of 1-slot, 2-slot, [5-slot], [10-slot], and [20-slot],
» Slot-level offset value for PDCCH monitoring occasion is also supported.
<> For N-slot monitoring occasion, the offset is one from [0, N-1].

» Note: symbol-level bit map of monitoring occasion within a slot agreed at RAN1#90bis

is still available.

[0033] In 3GPP R1-1721341, some configurations of the PDCCH structure are quoted

below:
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7.3.2 Physical downlink control channel (PDCCH)
7.3.2.1 Control-channel element (CCE)

A physical downlink control channel consists of one or more control-channel elements (CCEs)

as indicated in Table 7.3.2.1-1.

FIG. 5 (a reproduction of Table 7.3.2.1-1 taken from 3GPP R1-1721341).

7.3.2.2 Control-resource set (CORESET)
A control-resource set consists of Ng3""*FT resource blocks in the frequency domain, given by

the higher-layer parameter CORESET-freq-dom, and NSOFFET e {1,2,3} symbols in the time

symb

domain, given by the higher-layer parameter CORESET-time-dur, where NSop 0" =3 is

supported only if higher-layer parameter DL-DMRS-typeA-pos equals 3.

A control-channel element consists of 6 resource-element groups (REGs) where a resource-
element group equals one resource block during one OFDM symbol. Resource-element groups
within a control-resource set are numbered in increasing order in a time-first manner, starting
with O for the first OFDM symbol and the lowest-numbered resource block in the control

resource set.

A UE can be configured with multiple control-resource sets. Each control-resource set is

associated with one CCE-to-REG mapping only.

The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved,
configured by the higher-layer parameter CORESET-CCE-REG-mapping-type, and is described
by REG bundles:

- REG bundle i is defined as REGs {iL,iL+1,...,iL+ L—1} where L is the REG bundle size,

i=0L...Nga T /L-1, and NGRESET = NSORESET v CORESET §g the number of REGs in the

CORESET
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- CCE ; consists of REG bundles {f(6j/L), f(6j/L+1),..., f(6j/L+6/L—1)} where f() isan

interleaver

For non-interleaved CCE-to-REG mapping, L=6 and f(j)=j

For interleaved CCE-to-REG mapping, Le {2,6}for NSORFT =1 and Le {N CORSET ,6} for

symb symb

NEORESET ¢ 1 3} where L is configured by the higher-layer parameter CORESET-REG-bundle-

symb

size. The interleaver is defined by

F()=(rC+c+ngy )mod(Nl%g)gESET /L)

J=cR+r
r=01..,R-1
c=0L...,C-1

eI ]
where Re {2,3,6} is given by the higher-layer parameter CORESET-interleaver-size and where

ngs i a function of NS for a PDCCH transmitted in a CORESET configured by the
PBCH or RMSI

ngin € 10,1,--,274} is a function of the higher-layer parameter CORESET-shift-index.

The UE may assume

- the same precoding in the frequency domain being used within a REG bundle if the higher-
layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size

- the same precoding in the frequency domain being used across the all resource-element
groups within the set of contiguous resource blocks in the CORESET if the higher-layer
parameter CORESET-precoder-granularity equals the size of the CORESET in the

frequency domain

For a CORESET configured by PBCH, L=6 .
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7.3.2.3 Scrambling

The UE shall assume the block of bits 5(0),...,b(M, 1), where M, is the number of bits
transmitted on the physical channel, is scrambled prior to modulation, resulting in a block of

scrambled bits 5(0),...5(M,, —1) according to
b (i) = (b(i) + c(i)) mod 2
where the scrambling sequence c(i) is given by clause 5.2.1.

7.3.2.4 PDCCH modulation

The UE shall assume the block of bits 5(0),....b(M v —1) to be QPSK modulated as described in

clause 5.1.3, resulting in a block of complex-valued modulation symbols d(0).....d(M i, 1) .

7.3.2.5 Mapping to physical resources

The UE shall assume the block of complex-valued symbols d(0).....d(M g, ~1) to be scaled by a
factor Bepecy and mapped to resource elements  (k,7) »u I increasing order of first &, then 7, in

the resource-element groups used for the monitored PDCCH.

7.4.1.3 Demodulation reference signals for PDCCH
7.41.31 Sequence generation

The UE shall assume the reference-signal sequence r(m) is defined by

! (1—2-c(2m))+ji(l—z-c(zmﬂ)).

R 72
where the pseudo-random sequence c(i) is defined in clause 5.2.1.

7.41.3.2 Mapping to physical resources

The UE shall assume the sequence r(m) is mapped to physical resource elements according to

10
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al(c{]l’ﬂ) = Pomgs * r(3n + k’)

k = N8|/ NCORESET |, 417
k' =0,1,2

! = nmod NCORESET

symb
n=0,1,..
where the following conditions are fulfilled

- they are within the resource element groups constituting the PDCCH the UE attempts to
decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-
REG-bundle-size,

- all resource-element groups within the set of contiguous resource blocks in the CORESET
where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-
precoder-granularity equals the size of the CORESET in the frequency domain.

The reference point for k is

- subcarrier 0 of the lowest-numbered common resource block in the CORESET if the

CORESET is configured by the PBCH or RMSI,
- subcarrier 0 in common resource block O otherwise
The reference point for / is the first OFDM symbol fo the CORESET.

A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the
presence or absence of DM-RS in the CORESET.

In absence of CSI-RS or TRS configuration, and unless otherwise configured, the UE may
assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler
shift, Doppler spread, average delay, delay spread, and spatial Rx.

[0034] A CORESET can be configured with an association between the DMRS antenna
port of receiving the CORESET and one or more than one reference signal(s). In 3GPP R1-

1721343, the following quotation specifies the UE procedure for receiving control information.
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10 UE procedure for receiving control information

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause
for both MCG and SCG

- When the procedures are applied for MCG, the terms ‘secondary cell’, ‘secondary cells’ ,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving

cell, serving cells belonging to the MCG respectively.

- When the procedures are applied for SCG, the terms ‘secondary cell’, ‘secondary cells’,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells (not
including PSCell), serving cell, serving cells belonging to the SCG respectively. The term
‘primary cell’ in this clause refers to the PSCell of the SCG.

A UE shall monitor a set of PDCCH candidates in one or more control resource sets on the active
DL BWP on each activated serving cell according to corresponding search spaces where

monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.

A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of
half frames for transmission of SS/PBCH blocks in a serving cell. If the UE has received SSB-
transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap
with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIBI, the UE
receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by
SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception
overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE
receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by

SSB-transmitted.

If a carrier aggregation capability for a UE, as included in UE-NR-Capability, is larger than X,
the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH
candidates the UE can monitor per slot when the UE is configured for carrier aggregation
operation over more than X cells. When the UE is configured for carrier aggregation operation
over more than X cells, the UE is not expected to be configured with a number of PDCCH

candidates to monitor per slot that is larger than the maximum number.
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10.1  UE procedure for determining physical downlink control channel assignment

A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A
search space can be a common search space or a UE-specific search space. A UE shall monitor

PDCCH candidates in non-DRX slots in one or more of the following search spaces

- aTypeO0-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTI on a primary cell;

- aTypeOA-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTI on a primary cell;

- aTypel-PDCCH common search space for a DCI format with CRC scrambled by a RA-
RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;

- aType2-PDCCH common search space for a DCI format with CRC scrambled by a P-
RNTI on a primary cell;

- aType3-PDCCH common search space for a DCI format with CRC scrambled by INT-
RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-
RNTI, or C-RNTI, or CS-RNTI(s); and

- a UE-specific search space for a DCI format with CRC scrambled by C-RNTTI or CS-
RNTI(s).

A UE is provided a configuration for a control resource set for Type0-PDCCH common search
space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer
parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the
monitoring occasions for TypeO-PDCCH common search space as described in Subclause 14.
The TypeO-PDCCH common search space is defined by the CCE aggregation levels and the

number of candidates per CCE aggregation level given in Table 10.1-1.

The UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeO-PDCCH common search space and the Type2-PDCCH common search space, and for
corresponding PDSCH receptions, and the DM-RS antenna port associated with SS/PBCH

reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,
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average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence

initialization is the cell ID.

For TypeOA-PDCCH common search space or for Type-2 PDCCH common search space, the
control resource set is same as the control resource set for TypeO-PDCCH common search space.
A UE is provided a configuration for TypeOA-PDCCH common search space by higher layer
parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common

search space by higher layer parameter paging-SearchSpace.

A subcarrier spacing and a CP length for PDCCH reception with TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space

are same as for PDCCH reception with TypeO-PDCCH common search space.

A UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeOA-PDCCH common search space and the DM-RS antenna port associated with SS/PBCH
reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,

average delay, and spatial Rx parameters.

A UE may assume that the DM-RS antenna port associated with PDCCH reception and
associated PDSCH reception in the Typel-PDCCH common search space are quasi co-located
with the DM-RS antenna port of the SS/PBCH reception associated with a corresponding
PRACH transmission.

If a value for the DM-RS scrambling sequence initialization for TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space
is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in
SystemInformationBlockTypel, the value is the cell ID.

If a UE is configured for downlink bandwidth part (BWP) operation, as described in Subclause
12, the above configurations for the common search spaces apply for the initial active DL BWP.
The UE can be additionally configured a control resource set for Type0-PDCCH common search
space, TypeOA-PDCCH common search space, Typel-PDCCH common search space, or Type2-
PDCCH common search space for each configured DL BWP on the primary cell, other than the
initial active DL BWP, as described in Subclause 12.
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FIG. 6 (a reproduction of Table 10.1-1 from 3GPP R1-1721343 showing CCE aggregation levels
and number of candidates per CCE aggregation level for PDCCH scheduling
SystemInformationBlockTypel in TypeO-PDCCH common search space)

For a serving cell, higher layer signalling provides a UE with P control resource sets. For
control resource set p, 0< p< P where a UE-specific search space, a Type2-PDCCH common
search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling

provides:

a control resource set index by higher layer parameter CORESET-ID;

- aDM-RS scrambling sequence initialization value by higher layer parameter PDCCH-
DMRS-Scrambling-ID;

- anumber of consecutive symbols provided by higher layer parameter CORESET-time-

duration;
- aset of resource blocks provided by higher layer parameter CORESET-freq-dom;

- a CCE-to-REG mapping provided by higher layer parameter CORESET-CCE-to-REG-
mapping-type;

- aREG bundle size, in case of interleaved CCE-to-REG mapping, provided by higher
layer parameter CORESET-REG-bundle-size;

- acyclic shift for the REG bundle interleaver [4, 38.211] by higher layer parameter
CORESET-shift-index;

- an antenna port quasi co-location, from a set of antenna port quasi co-locations provided
by higher layer parameter 7CI-StatesPDCCH, indicating quasi co-location information

of the DM-RS antenna port for PDCCH reception;

- an indication for a presence or absence of a transmission configuration indication (TCI)
field for DCI format 1_0 or DCI format 1_1 transmitted by a PDCCH in control resource

set p, by higher layer parameter 7CI-PresentInDCI.
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For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter
CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with
non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP

bandwidth of Ngy” PRBs where the first PRB of the first group of 6 PRBs has index 6- (lel‘f P/6}.

If the UE has not received an indication for an antenna port quasi co-location from the set of
antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS
antenna port associated with PDCCH reception in the UE-specific search space is quasi co-
located with the DM-RS antenna port associated with PBCH reception with respect to delay

spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.

For each serving cell that a UE is configured to monitor PDCCH in a search space other than

TypeO-PDCCH common search space, the UE is configured the following:
- anumber of search space sets by higher layer parameter search-space-config;

- for each search space set in a control resource set p

o an indication that the search space set is a common search space set or a UE-

specific search space set by higher layer parameter Common-search-space-flag;

o anumber of PDCCH candidates " per CCE aggregation level L by higher

layer parameters Aggregation-level-1, Aggregation-level-2, Aggregation-level-4,
Aggregation-level-8, and Aggregation-level-16, for CCE aggregation level 1,
CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and
CCE aggregation level 16, respectively;

o aPDCCH monitoring periodicity of k, slots by higher layer parameter

Monitoring-periodicity-PDCCH-slot;

o aPDCCH monitoring offset of o, slots, where 0<o, <k, , by higher layer

parameter Monitoring-offset-PDCCH-slot;
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o a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the
control resource set within a slot for PDCCH monitoring, by higher layer

parameter Monitoring-symbols-PDCCH-within-slot.

A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the
PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot.

A PDCCH UE-specific search space s, at CCE aggregation level Le {1,2,4,8,16} is defined by a

set of PDCCH candidates for CCE aggregation level L.

If a UE is configured with higher layer parameter CrossCarrierSchedulingConfig for a serving
cell the carrier indicator field value corresponds to the value indicated by

CrossCarrierSchedulingConfig.

For a serving cell on which a UE monitors PDCCH candidates in a UE-specific search space, if
the UE is not configured with a carrier indicator field, the UE shall monitor the PDCCH
candidates without carrier indicator field. For a serving cell on which a UE monitors PDCCH
candidates in a UE-specific search space, if a UE is configured with a carrier indicator field, the

UE shall monitor the PDCCH candidates with carrier indicator field.

A UE is not expected to monitor PDCCH candidates on a secondary cell if the UE is configured
to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in
another serving cell. For the serving cell on which the UE monitors PDCCH candidates, the UE
shall monitor PDCCH candidates at least for the same serving cell.

For a control resource set p, the CCEs corresponding to PDCCH candidate m,  of the search

space for a serving cell corresponding to carrier indicator field value n., are given by

m,_-N
L. {[Yp,kp + {ZC’M—(LC)CEVJ +1y J mod\_NCCEyp/LJ} +i

where

for any common search space. ¥, =0;
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for a UE-specific search space, Y, = (A Y, ,JmodD, Y, =npag 20, A)=39827, A =39829, and

p T pkyl

D=65537;

n,, 1s the carrier indicator field value if the UE is configured with a carrier indicator field for the
serving cell on which PDCCH is monitored; otherwise, including for any common search space,

ney =03
N, 18 the number of CCEs, numbered from O to ~ , -1, in control resource set p;

m, _=0,..M"> —1,where M ;ﬁﬁa is the number of PDCCH candidates the UE is configured to

er p.ncr

monitor for aggregation level L for a serving cell corresponding to #,, ;

for any common search space, M =M';

p,max

for a UE-specific search space, M’ is the maximum of M, for all corresponding DCI

p,max

formats over all configured »,, values for a CCE aggregation level L in control resource set p;
the RNTI value used for n,,,, is defined in [5, TS 38.212] and in [6, TS 38.214].

A UE configured to monitor PDCCH candidates in a serving cell with a DCI format size with
carrier indicator field and CRC scrambled by C-RNTI, where the PDCCH candidates
may have one or more possible values of carrier indicator field for the DCI format
size, shall assume that an PDCCH candidate with the DCI format size may be
transmitted in the serving cell in any PDCCH UE specific search space
corresponding to any of the possible values of carrier indicator field for the DCI

format size.

[0035] In 3GPP TS 38.331, PDCCH-Config IE in the RRC standard is quoted as follows:

PDCCH-Config
The PDCCH-Config IE is used to configure UE specific PDCCH parameters such as control
resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH.
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PDCCH-Config information element
-— ASN1START

-—- TAG-PDCCH-CONFIG-START

-— Downlink control channel related parameters
PDCCH-Config ::= SEQUENCE {

-— List of Control Resource Sets (CORESETs) to be used by the

controlResourceSetToAddModList SEQUENCE (SIZE

..maxNrofControlResourceSets)) OF ControlResourceSet

OPTIONAL,

controlResourceSetToReleaselist SEQUENCE (SIZE

..maxNrofControlResourceSets)) OF ControlResourceld

OPTIONAL

searchSpacesToAddModList SEQUENCE (SIZE

. .maxNrofSearchSpaces) OF SearchSpace

OPTIONAL,

searchSpacesToReleaselist SEQUENCE (SIZE

.maxNrofSearchSpaces) OF SearchSpaceld OPTIONAL
19
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¢ —— FFS: Is this timing information applicable to the entire

PDCCH or could it be different per CORESET?

¢ —— FFS: Is there a default timing (to be used at least until
first reconfiguration). Are the fields optionally present?

e timing SEQUENCE {

° dl-assignment-to-DL-data TYPE FEFS!,

° ul-assignment-to-UL-data TYPE FEFS!,

L dl-data-to-UL-ACK TYPE FES!

e OPTIONAL,

e - A time/frequency control resource set (CORESET) in which to
search for downlink control information (see 38.213, section

X.X.X.X)FFS_Ref

¢ ControlResourceSet ::= SEQUENCE {

® controlResourceSetId ControlResourceSetId,

®

¢ —— Freqguency domain resources for the CORESET. The network

ensures that the CORESET is within the BWP configured for a UE.

(see 38.213, REF)
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¢ frequencyDomainResources TYPE_FFS!,
e - Starting OFDM symbol for the CORESET (see 38.213, REF)
¢ startSymbol INTEGER

(0..maxCoReSetStartSymbol),

® —— Contiguouse time duration of the CORESET in number of

symbols see 38.213, section x.x.x.x)FFS_Ref

e duration INTEGER (1..maxCoReSetDuration),

¢ —- Resource Element Groups (REGs) can be bundled to create REG

bundles. This parameter defines the size of such bundles.

¢ —— (gee 38.211, section 7.3.2.2)

® reg-BundleSize ENUMERATED {n2, n3, no6t},
® —- Mapping of Control Channel Elements (CCE) to Resource
Element Groups (REG). (see 38.211, 38.213, FFS_REF)

® cce-reg-MappingType ENUMERATED {

interleaved, nonlInterleaved },

® —- Precoder granularity in frequency domain (see 38.213,

section FFS_REF)

® precoderGranularity TYPE_FFS!,

® —— Corresponds to L1 parameter 'CORESET-interleaver-rows' (see

38.211, 38.213, section FFS_Section)

¢ interleaverRows ENUMERATED {n2, n3,
no}

e OPTIONAL,
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® —— Corresponds to L1 parameter 'CORESET-shift-index' (see
38.211, 38.213, section FFS_Section)

¢ shiftIndex FFS _Value

e OPTIONAL,

® —- Reference to a configured TCI State providing QCL

configuration/indication for PDCCH.

® —— Corresponds to L1 parameter 'TCI-StateRefId' (see 38.211,
38.213, section FFS_Section)

e tci-

StateRefId FFS _Value

e OPTIONAL,

® ——- PDCCH DMRS scrambling initalization. Corresponds to L1
parameter 'PDCCH-DMRS-Scrambling-ID' (see 38.214, section 5.1)

¢ —— When the field is absent the UE applies the value TBD/FFS

¢ pdcch-DMRS-

ScramblingID FFS_Value

¢ OPTIONAL
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¢ - TD of a Control Resource Set.

® (ControlResourceSetId ::= INTEGER

(0. .maxNrofControlResourceSets-1)

e - A search space defines how/where to search for PDCCH
candidates. A search space is associated with one Control

Resource Set

® SearchSpace = SEQUENCE {

¢ searchSpaceld SearchSpaceld,

®

® —— The CORESET applicable for this SearchSpace.

® —— FFS: Value 0 identifies the common CORESET configured in
MIB?

® —— FFS: Values 1..maxNrofControlResourceSets-1 identify

CORESETs configured by dedicated signalling?

® controlResourceSetId ControlResourceSetId,

e —— Slots for PDCCH Monitoring configured as periodicity and
offset. Corresponds to L1 parameters 'Montoring-periodicity-

PDCCH-slot' and

e —— 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)

e —— 5115, s110, s120 FFS
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® monitoringSlotPeriodicityAndOffset CHOICE {

. sl1 NULL,

. sl2 INTEGER (0..1),
. sl5 INTEGER (0..4),

. s110 INTEGER (0..9),

. s120 INTEGER (0..19)

e OPTIONAL,

e ——- Symbols for PDCCH monitoring in the slots configured for

PDCCH monitoring (see monitoringSlotPeriodicityAndOffset).

¢ ——- The most significant (left) bit represents the first OFDM
in a slot. The least significant (right) bit represents the last

symbol.

® —— Corresponds to L1 parameter 'Montoring-symbols-PDCCH-

within-slot' (see 38.213, section 10)

¢ monitoringSymbolsWithinSlot BIT STRING (SIZE
(14))

e OPTIONAL,

¢ —— Number of candidates per aggregation level. Corresponds to

L1 parameter 'Aggregation-level-1' to 'Aggregation-level-8'
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—-— (see 38.213, section 10)

nrofCandidates SEQUENCE {
aggregationLevell ENUMERATED {n0O, nl, n2, n3,
n5, n6, n8},

o aggregationLevel?2 ENUMERATED {n0O, nl, n2, n3,
n4, n5, n6, n8},

o aggregationLeveld ENUMERATED {n0O, nl, n2, n3,
n4, n5, n6, n8},

L aggregationLevel8 ENUMERATED {n0O, nl, n2, n3,
n4d, nb5, né, n8}

e |}

®

®

[0036] The following terminology and assumption may be used hereafter in the detailed
description:

BS: a network central unit or a network node in NR which is used to control one or multiple
TRPs which are associated with one or multiple cells. Communication between BS and

TRP(s) is via fronthaul. BS may be referred to as central unit (CU), eNB, gNB, or NodeB.

TRP: a transmission and reception point provides network coverage and directly

communicates with UEs. TRP may be referred to as distributed unit (DU) or network node.

Cell: a cell is composed of one or multiple associated TRPs, i.e. coverage of the cell is
composed of coverage of all associated TRP(s). One cell is controlled by one BS. Cell may

be referred to as TRP group (TRPG).

NR-PDCCH: A channel carries downlink control signal which is used to control

communication between a UE and a network side. A network transmits NR-PDCCH on
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configured control resource set (CORESET) to the UE.
*  Slot: a scheduling unit in NR. Slot duration is 14 OFDM symbols.
*  Mini-slot: a scheduling unit with duration less than 14 OFDM symbols.

[0037] In the current NR standard as disclosed in 3GPP R1-1721343 and TS 38.331, a
CORESET can be configured by indicating time duration and a bit map. The bit map may
indicate at least a starting OFDM symbol for monitoring the CORESET in a slot. Each bit in the
bit map corresponds to an OFDM symbol in a slot. If a bit position in the bit map has a value of
one, it represents a starting OFDM symbol for monitoring the CORESET. The CORESET may
be monitored from at least a starting OFDM symbol(s) indicated by the bit map and occupying
following OFDM symbol(s) until the configured time duration is reached. For example, if the
time duration of a CORESET is configured as 2 and the bit map indicates 10000000000000, the
UE may monitor the CORESET (receive at least a PDCCH) on OFDM symbol #0 and #1 in a

slot.

[0038] However, if a bit map indicates a starting OFDM symbol belonging to the
following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map (e.g.,
time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be confused
about the configuration. If this situation does not specify nor is captured in the standard, how a
UE treat this situation needs further consideration. In addition, if the bit map indicates a starting
OFDM symbol on the last few OFDM symbols of a slot, this may create a problem where the
CORESET may be configured across a slot boundary. For example, if time duration of a
CORESET is 2 and the bit map is 00000000000001, how a UE handle this configuration also

needs further consideration. Potential solutions are described below.

[0039] According to one solution, a restriction on the configuration of a CORESET is
established. The UE does not expect to receive a CORESET configuration with an overlap
OFDM symbols indicated by a bit map indication and the CORESET duration and/or with a

CORESET monitoring pattern across a slot boundary.

[0040] According to another solution, the UE is configured to or could deal with one of
the above-possible scenarios. For example, a UE is configured with a CORESET. Alternatively,

the UE receives a signal indicating configuration of a CORESET. The configuration of the
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CORESET includes at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. A set of the bit position(s) in the bit map have value one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between each bit position (indicating value one) in the set (or bitmap) is
larger than or equal to a number. The interval (or distance) between two bit positions indicating
the value one in the bit map is larger than or equal to a number. The interval (or distance)
between two neighboring bit positions indicating value one in the set is larger than or equal to a
number. Two neighboring bit positions indicating the value one could be the two closest bit
positions indicating value 1. An interval or distance between two bit positions could be a
number of bits between the two bit positions. The two bit positions could be neglected when
calculating the interval or distance. For example, an interval or distance between two bit
positions indicating value 1 for a bitmap “10001000000000” is 3. Alternatively, an interval or

distance between two bit positions could be difference of the two bit positions.

[0041] In one embodiment, the number is the time duration of the CORESET.
Alternatively, the number is the time duration of the CORESET minus one. In another
alternative, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET has a
restriction that interval between two bit positions indicating value one is larger than or equal to 2
minus 1 (e.g., the bit map is 10100000000000). The UE does not expect to receive a
configuration of a bit map such that the interval (or distance) between the two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is
11000000000000). The UE could ignore a configuration of the bit map such that the interval (or
distance) between two bit positions indicating value one in the bit map is smaller than the
number (e.g., the bit map is 11000000000000 when the number is 1). The UE could ignore part
of the bit map such that the interval (or distance) between the bit positions indicating value one
in the part of the bit map is smaller than the number (e.g., if the bit map is 11000000100000, the
UE ignores the first two 1 and applies the last 1 when the number is 1). The UE does not apply a
configuration of the bit map such that the interval (or distance) between two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is

11000000000000 when the number is 1).
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[0042] In one embodiment, a base station does not configure the UE with a bit map such
that the interval (or distance) between two bit positions indicating value one in the bit map is
smaller than the number (e.g., the bit map is 11000000000000 when the number is 1). The most
significant bit in the bit map represents the first OFDM symbol in a slot. The least significant bit
in the bit map represents the last OFDM symbol in a slot. The signal could be PDCCH-Config.
The bitmap could be monitoringSymbolsWithinSlot. The time duration could be CORESET-
time-duration. The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on
the signal. The UE may monitor the CORESET on OFDM symbol(s) starting from each bit

position in the set in a slot.

[0043] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol with the following contiguous OFDM
symbol(s) until the time duration of the CORESET is reached. The UE may interpret the bit map
based on the time duration of the CORESET. For example, when a UE is configured with a time
duration 2 and a bit map “11011000000000”, the UE monitors the CORESET the following
symbols in a slot: {15 symbol,2™ symbol} and {4® symbol, 5% symbol}.

[0044] Within a slot, different monitoring occasions for the CORESET indicated by the
bit map can be separated by at least one bit position indicating the value 0. If the bit map
indicates a number of contiguous bit position(s) with the value 1, which the number is smaller
than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 indicating a monitoring occasion for the CORESET with time
duration as the number. For example, when a UE is configured with time duration 3 and a bit
map “11000101011100”, the UE monitors CORESET for the following symbols in a slot: {1
symbol, 2" symbol}, {6 symbol}, {8 symbol}, and {10® symbol, 11" symbol, 12 symbol}.
In this example, the UE may interpret the number of contiguous bit position(s) indicating value 1
in the bit map which is smaller than the time duration 3 as a CORESET monitoring occasion

with the time duration same as the contiguous number of the value 1.

[0045] If a bit map indicates a number of contiguous bit position(s) with the value 1,
wherein the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the

CORESET with the time duration or smaller than the time duration. More specifically, if the
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number of contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
contiguous monitoring occasion(s) for the CORESET with the time duration. If the number of
contiguous bit position(s) indicating the value 1 is not a multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
that earlier contiguous bit(s) indicates contiguous monitoring occasion(s) for the CORESET with
the time duration and the last orphan bit(s) indicates a monitoring occasion for CORESET with
time duration smaller than the time duration of the CORESET which depends on number of last
orphan bit(s). Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value 1 can be ignored by the UE. For example, when a UE is configured with a time duration 2
and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols in
a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4® symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores {3 symbol} indicated by the bit map.

[0046] Alternatively, if bit map indicates a number of contiguous bit position(s) with
value 1, which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the number of the
contiguous bit position(s) with value 1. For example, when a UE is configured with the time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2" symbol, 3™ symbol }, {5® symbol, 6 symbol}.

[0047] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1 wherein the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the maximum time
duration of a CORESET. For example, when a UE is configured with time duration 2 and a bit
map “11110000000000”, the UE monitors the CORESET for the following symbols in a slot:
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{15 symbol, 2™ symbol, 3™ symbol }, {4® symbol} when the maximum time duration of the

CORESET is 3.

[0048] Alternatively, the signal indicates at least a bit map. The UE may receive the
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with value one exceeds maximum time

duration for a CORESET.

[0049] Alternatively, if the UE receives the bit map indicating the number of the
contiguous bit position(s) with value one exceeds maximum time duration for a CORESET, the
UE may ignore part of the indication of the bit map. Alternatively, the UE may ignore the whole
indication of the bit map. For example, when a UE is configured with a bit map
“110101110000007, the UE monitors the CORESET for the following symbols in a slot: {1%
symbol, 2" symbol}, {4® symbol}, {6™ symbol, 7% symbol, 8® symbol} when the maximum time
duration of the CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE
may monitor the CORESET in the following symbols in a slot: {8® symbol, 9% symbol}.

[0050] The time duration of a CORESET can be determined based on the bit map and
each contiguous bit position(s) with the value one in the bit map. The signal does not indicate
the time duration for a CORESET. The signal indicates a different configuration for different
time duration CORESET(s). The configuration may comprise at least the Control Channel
Element(CCE)- Resource Element Group(REG) mapping type, aggregation level, search space

configuration, and frequency resource assignment. The configuration could be PDCCH-config.

[0051] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating the configuration of a CORESET. The configuration of the
CORESET comprises at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. The first bit position and the second bit position in the bit map indicate the

value one. The interval (or distance) between the first bit position and the second bit position is
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smaller than a number. The interval (or distance) between two bit positions indicating the value
one in the bitmap is larger than or equal to a number. The interval (or distance) between two
neighboring bit positions indicating the value one in the set is smaller than a number. The two
neighboring bit positions indicating the value one could be the two closest bit positions
indicating the value 1. An interval or distance between two bit positions is the number of bits
between the two bit positions. The two bit positions could be neglected when calculating the
interval or distance. For example, an interval or distance between two bit positions indicating
the value 1 for a bitmap “10001000000000” is 3. More specifically, the number is the time
duration of the CORESET. Alternatively, the number is time duration of the CORESET minus
one. Alternatively, the number is the maximum time duration of the CORESET minus one.
Alternatively, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET may be
11000000000000. The first bit position is closer to the most significant bit in the bit map than
the second bit position. The most significant bit in the bit map represents the first OFDM
symbol in a slot. The least significant bit in the bit map represents the last OFDM symbol in a
slot. The signal could be a PDCCH-Config. The bitmap could be
monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.

[0052] The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the
bit map. The UE may monitor the CORESET on OFDM symbol(s) in a slot starting from the bit
position(s) in the bit map indicating a value. The value could be one. The UE may monitor the
CORESET on OFDM symbol(s) in a slot starting from the bit position(s) in the bit map
indicating the value. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
a slot starting from the bit position(s) in the bit map indicating the value excluding both or one of
two bit position(s) wherein the interval (or distance) between the two bit positions is smaller than

the number.

[0053] Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot
starting from bit position(s) in the bit map indicating the value excluding the first bit position and
the second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s)
in a slot starting from bit position(s) in the bit map indicating the value excluding the first bit
position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot

starting from bit position(s) in the bit map indicating the value excluding the second bit position.

31

Petitioners' Exhibit 1010, p. 91
AT&T et al v. Asustek Computer
IPR2024-00992



SUBSTITUTE SPECIFICATION — NO MARKUPS
Attorney Docket No.: 5261.22US01

For example, when a UE is configured with time duration 2 and a bit map “11000101000000”,
the UE monitors the CORESET for the following symbols in a slot: {6® symbol,7® symbol} and
{81 symbol, 9™ symbol}. In this example, the bit locations with too short interval/distance are
excluded. In another example, when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: { 1%
symbol, 2" symbol}, {6® symbol,7™ symbol} and {8® symbol, 9® symbol}. In this example,
one (the latter one) of the two bit locations with too short interval/distance are excluded. A
similar example could be that when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: {2
symbol, 3™ symbol}, {6® symbol,7® symbol} and {8® symbol, 9" symbol}., e.g. .excluding the

earlier one.

[0054] Alternatively, the OFDM symbols for different CORESET could overlap. The
OFDM symbol between two CORESETSs could overlap if the interval (or distance) between the
starting position of the two CORESETS is shorter than the number. In one example, when a UE
is configured with a time duration of 2 and a bit map *“11000101000000”, the UE monitors the
CORESET for the following symbols in a slot: { 1% symbol, 2™ symbol}, {2"¢ symbol, 3
symbol}, {6 symbol,7® symbol} and {8* symbol, 9" symbol}.

[0055] Alternatively, the CORESET time duration of CORESETSs associated with a
bitmap within a slot could be different. The CORESET time duration could be different from the
configured value if the interval (or distance) between starting symbol of two CORESETS is
shorter than the number. In one example, when a UE is configured with a time duration of 2 and
a bit map “11000101000000”, the UE monitors the CORESET for the following symbols in a
slot: {1 symbol}, {2" symbol}, {6® symbol,7® symbol} and {8% symbol, 9% symbol}. It can
be observed that the CORESETS corresponding to the first two bits in the bitmap have 1 symbol
time duration even if the configured value is 2, e.g., due to short interval or distance. In a similar
example, when a UE is configured with a time duration of 2 and a bit map “11100101000000”,
the UE monitors the CORESET for the following symbols in a slot: { 1% symbol}, {2 symbol },
{3 symbol}, {6® symbol,7" symbol} and {8® symbol, 9* symbol} or {1 symbol, 2™ symbol
}, {3 symbol}, {6% symbol,7® symbol} and {8 symbol, 9® symbol} or alternatively {1
symbol}, {2 symbol, 3¢ symbol}, {6 symbol,7® symbol} and {8 symbol, 9" symbol}. It can
be observed later two alternatives allow one CORESET corresponding to the first three bits in
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the bit map to have a CORESET time duration with a configured value, i.e., 2 and one
CORESET have time duration which is different from the configured value, e.g., 1. For bit
locations corresponding to short interval or distance, time duration can be used as a maximum
time duration or an upper bound of time duration. For bit locations corresponding to a short
interval or distance, a value of 1 could mean a corresponding symbol containing the CORESET

and the corresponding symbol is not the first symbol or starting symbol of the CORESET.

[0056] Different alternatives or different examples can be applied in different slot. For
example, the UE may monitor the CORESET on OFDM symbol(s) in an even slot (i.e., a slot
with even slot number) starting from the bit position(s) in the bit map indicating the value
excluding the first bit position, and the UE may monitor the CORESET on OFDM symbol(s) in
an odd slot starting from the bit position(s) in the bit map indicating the value excluding the
second bit position or vice versa. Different alternatives or examples can be applied to a
configuration or an indication. The configuration or indication can be transmitted by a base

station to a UE.

[0057] In one embodiment, the UE may ignore the configuration of the CORESET. The
UE may transmit a Negative Acknowledgement (NACK) as a feedback of the signal.

[0058] In one alternative, the UE may monitor the CORESET on OFDM symbol(s) in an
even slot based on the bit map excluding the second bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the
second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
an even slot based on the bit map excluding the first bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the

first bit position.

[0059] The signal may include a pattern for indicating the bit map. The pattern indicates
a slot level bit map. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
second bit position. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
first bit position. Alternatively, if bit position of the slot level bit map corresponding to a slot

indicates the value of zero, the UE monitors the CORESET in the slot based on the bit map
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excluding the first bit position. Alternatively, if bit position of the slot level bit map
corresponding to a slot indicates the value of zero, the UE monitors the CORESET in the slot

based on the bit map excluding the second bit position.

[0060] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, one time duration is longer and the other time duration is shorter. For a
first CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
starting symbol and a second CORESET starting symbol. The second CORESET starting
symbol could be a next CORESET starting symbol in a bitmap after the first CORESET starting
symbol.

[0061] In another alternative, the UE determines a CORESET configuration with longer
time duration if the distance or the interval between the first CORESET starting symbol and the
second CORESET starting symbol is longer than a number. Alternative, the UE determines a
CORESET configuration with shorter time duration if the distance or the interval between the
first CORESET starting symbol and the second CORESET starting symbol is shorter than a
number. The number could be the longer time duration minus 1. Alternatively, the number could

be the longer time duration.

[0062] The bitmap is associated with the first CORESET configuration and the second
CORESET configuration. For example, when a UE is configured with a first CORESET with
time duration 2, a second CORESET with time duration 1 and a bit map “11100101000000”, the
UE monitors the CORESET for the following symbols in a slot: { 1% symbol}, {2™¢ symbol },
(3" symbol}, {6 symbol,7® symbol} and {8% symbol, 9 symbol}. For the CORESET in {1%
symbol}, {2 symbol }, {3" symbol}, the configuration of the second COREST is applied. For
the CORESET in {6 symbol,7® symbol} and {8 symbol, 9" symbol}, the configuration of the
second CORESET is applied.

[0063] The UE can be configured with two CORESET time durations for a given
CORESET, search space, or bitmap. In one example, one CORESET time duration is longer and

the other is shorter.
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[0064] For a first CORESET starting symbol, the UE determines one CORESET time
duration from the two configured CORESET time durations according to a distance or interval
between the first CORESET starting symbol and a second CORESET starting symbol.
Alternatively, the second CORESET starting symbol could be a next CORESET starting symbol
in a bitmap after the first CORESET starting symbol. In one method, the UE determines a
longer CORESET time duration if the distance or the interval between the first CORESET
starting symbol and the second CORESET starting symbol is longer than a number.
Alternatively, the UE determines a shorter CORESET time duration if the distance or the interval
between the first CORESET starting symbol and the second CORESET starting symbol is

shorter than a number.

[0065] The number could be the longer time duration. Alternatively, the number could be
the longer time duration minus 1. The bitmap is associated with a CORESET whose configured
time duration is the first CORESET time duration and the second CORESET time duration. For
example, when a UE is configured with a first CORESET with time duration 1 and 2, and a bit
map “11100101000000”, the UE monitors the CORESET for the following symbols in a slot:
{13t symbol}, {2 symbol }, {3™ symbol}, {6% symbol,7" symbol} and {8® symbol, 9
symbol}. For the CORESET in {1% symbol}, {2" symbol }, {3™ symbol}, the CORESET time
duration of 1 is applied. For the CORESET in {6® symbol,7® symbol} and {8® symbol, 9
symbol}, the CORESET time duration 2 is applied.

[0066] The UE can be configured with a default CORESET, which is different from the
CORESET indicated by the signal. The time duration of the default CORESET may be shorter
than or equal to the duration indicated by the signal. More specifically, the time duration of the
default CORESET can be one or two. The time duration of the default CORESET is the interval
between the first bit position and the second bit position. The UE may monitor the CORESET
on the OFDM symbol(s) in a slot based on the bit map excluding the first bit position and/or the
second bit position. The UE may monitor the default CORESET on OFDM symbol(s) in the slot

based on the first bit position and/or the second bit position.

[0067] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol following contiguous OFDM symbol(s) until
the time duration of the CORESET is reached. The UE may interpret the bit map based on the
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time duration of the CORESET. For example, when a UE is configured with time duration 2 and
a bit map “11011000000000”, the UE monitors the CORESET for the following symbols in a
slot: {1°% symbol,2" symbol} and {4® symbol, 5 symbol}. Different monitoring occasions for
the CORESET indicated by the bit map can be separated by at least one bit position indicating
the value 0. If the bit map indicates a number of contiguous bit position(s) with the value 1,
which is a number is smaller than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 indicating a monitoring occasion for the
CORESET with the time duration as the number. For example, when a UE is configured with
time duration 3 and a bit map “11000101011100”, the UE monitors the CORESET for the
following symbols in a slot: { 1% symbol, 2" symbol}, {6 symbol}, {8® symbol}, and {10®
symbol, 11 symbol, 12% symbol}. In this example, the UE may interpret the number of
contiguous bit position(s) indicating the value 1 in the bit map which is smaller than the time
duration 3 as a CORESET monitoring occasion with the time duration as the contiguous number

of value 1.

[0068] If bit map indicates a number of contiguous bit position(s) with the value 1, which
is the number is larger than the time duration of the CORESET, the UE may interpret the number
of contiguous bit position(s) with value 1 as contiguous monitoring occasions for the CORESET
with the time duration or smaller than the time duration. More specifically, if the number of
contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0069] If the number of contiguous bit position(s) indicating the value 1 is not a multiple
of the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET for the time duration and the last orphan bit(s) indicating a
monitoring occasion for the CORESET for the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).

[0070] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration

2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
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in a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4 symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores the {3™ symbol} indicated by the bit map.

[0071] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating configuration of a CORESET. The configuration of the CORESET
includes at least the time duration of the CORESET and a bit map. The bit map includes 14 bits.
A set of bit position(s) in the bit map have a value of one. The set of bit position(s) indicates the
starting OFDM symbol(s) in a slot for monitoring the CORESET. The interval (or distance)
between each bit position (indicating the value of one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. The interval (or distance)
between the last bit position (indicating the value one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. An interval or distance between
two bit positions is the number of bits between the two bit positions. The two bit positions could
be neglected when calculating the interval or distance. For example, an interval or distance
between two bit position indicating the value 1 for a bitmap “10001000000000” is 3.
Alternatively, an interval or distance between two bit positions could be the difference of the two

bit positions.

[0072] In one embodiment, the number is a time duration of the CORESET.
Alternatively, the number is time duration of the CORESET minus one. Alternatively, the
number is the maximum time duration of the CORESET minus one. Alternatively, the number is
the maximum time duration of the CORESET minus one. For example, if time duration of a
CORESET is configured as 2, a bit map of a CORESET has a restriction that the interval
between each bit position in the set and the least significant bit in the bit map is larger than or

equal to 2 minus 1 (e.g., the bit map is 00000000000010).

[0073] In another example, the UE does not expect to receive a configuration of a bit
map such that the interval (or distance) between each bit position indicating 1 in the bit map and

the least significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the
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least significant bit in the bit map) is smaller than the number (e.g., the bit map is

00000000000001).

[0074] The UE could ignore a configuration of a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The UE could ignore a
part of a bit map such that the interval (or distance) between the bit position indicating 1 in the
part of the bit map and the least significant bit in the bit map (or between the last bit indicating 1
in the bitmap and the least significant bit in the bit map) is smaller than the number (e.g., the bit

map is 10000000000001 in which the UE applies the first 1 and ignore the last 1).

[0075] In another example, the UE does not apply a configuration of a bit map such that
the interval (or distance) between each bit position indicating 1 in the bit map and the least
significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the least

significant bit in the bit map) is smaller than the number (e.g., the bit map is 00000000000001).

[0076] A base station does not configure a UE with a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The most significant bit
in the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.
The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the signal. The UE
may monitor the CORESET on OFDM symbol(s) starting from each bit position in the set in a

slot.

[0077] If the bit map indicates a number of contiguous bit position(s) with the value 1,
which the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the
CORESET with the time duration or smaller than the time duration. More specifically, if the

number of contiguous bit position(s) indicating value 1 is a multiple of the time duration of the
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CORESET, the UE may interpret the number of contiguous bit position(s) with value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0078] If the number of contiguous bit position(s) indicating value 1 is not a multiple of
the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET with the time duration, and the last orphan bit(s) indicating a
monitoring occasion for the CORESET with the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).

[0079] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration
2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
in a slot: { 1% symbol, 2™ symbol}, {3 symbol, 4 symbol}. In another example, when a UE is
configured with a time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1% symbol, 2™ symbol}, {3 symbol}. In a
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, 2" symbol}. In this example, the UE ignores {3 symbol} indicated by the bit map.

[0080] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
the value 1, which is the number larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for CORESET which the time duration of the CORESET is the number of contiguous
bit position(s) with the value 1. For example, when a UE is configured with time duration 2 and
a bit map “11100110000000”, the UE monitors the CORESET for the following symbols in a
slot: { 1% symbol, 2™ symbol, 3 symbol }, {5 symbol, 6% symbol}. Alternatively, if a bit map
indicates a number of contiguous bit position(s) with the value 1, in which the number is larger
than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as at least a monitoring occasion for CORESET in which the time
duration of the CORESET is the maximum time duration of a CORESET. For example, when a
UE is configured with time duration 2 and a bit map *“11110000000000”, the UE monitors
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CORESET in the following symbols in a slot: {1 symbol, 2" symbol, 3™ symbol }, {4®

symbol} when maximum time duration of CORESET is 3.

[0081] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with the value one exceeding a maximum
time duration for a CORESET. Alternatively, if the UE receives the bit map indicating the
number of the contiguous bit position(s) with the value one exceeding a maximum time duration
for a CORESET, the UE may ignore part of the indication of the bit map. Alternatively, the UE
may ignore the whole indication of the bit map. For example, when a UE is configured with a
bit map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{15 symbol, 2™ symbol}, {4® symbol}, {6 symbol, 7% symbol, 8% symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of the CORESET is 2. In the above example, the
UE may monitor the CORESET for the following symbols in a slot: {8® symbol, 9® symbol}.
The time duration of a CORESET can be determined based on the bit map and each contiguous
bit position(s) with the value one in the bit map. The signal does not indicate the time duration
for a CORESET. The signal indicates different configurations for the different time duration
CORESET(s). The configuration may include at least CCE-REG mapping, aggregation level,

search space configuration, and frequency resource assignment.

[0082] In another embodiment, a UE is configured with a CORESET. Alternatively, the
UE receives a signal indicating a configuration of a CORESET. The configuration of the
CORESET includes at least a time duration of the CORESET and a bit map. The bit map
includes 14 bits. A set of bit position(s) in the bit map have a value of one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between a bit position in the set and the least significant bit in the bit map is
smaller than a number. The interval (or distance) between the last bit position indicating a value

of 1 in the bit map and the least significant bit in the bit map is smaller than a number. An
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interval or distance between two bit positions is a number of bits between the two bit positions.
The two bit positions could be neglected when calculating the interval or distance. For example,
an interval or distance between two bit positions indicating the value 1 for a bitmap

“10001000000000™ is 3.

[0083] More specifically, the number is a time duration of the CORESET. Alternatively,
the number is a time duration of the CORESET minus one. Alternatively, the number is a
maximum time duration of the CORESET minus one. Alternatively, the number is a maximum
time duration of the CORESET minus one. For example, if the time duration of a CORESET is
configured as 2, a bit map of a CORESET may be 00000000000001. The most significant bit in
the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be a PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot.

[0084] The time duration could be a CORESET-time-duration. The UE may monitor the
CORESET on the OFDM symbol(s) in a slot based on the signal. The UE may monitor the
CORESET on the OFDM symbol(s) starting from each bit position in the set in a slot. The UE
may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map excluding
the bit position. The UE may not expect to monitor the CORESET on OFDM symbol(s) in a slot
starting from the bit position. The UE may be configured with a default CORESET, which is
different from the CORESET indicated by the signal. The time duration of the default
CORESET may be shorter than or equal to the duration indicated by the signal. The time
duration of the default CORESET may be one or two. The time duration of the default
CORESET is the interval between the bit position and the least significant bit in the bit map.
The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map
excluding the bit position. The UE may monitor the default CORESET on tge OFDM symbol(s)

in the slot based on the bit position.

[0085] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, a first duration is longer and a second duration is shorter. For a first
CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
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starting symbol and the last symbol in a slot. The UE determines a CORESET configuration for
the longer time duration if the distance or the interval between the first CORESET starting
symbol and the last symbol in a slot is longer than a number. The UE determines a CORESET
configuration for the shorter time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number

could be the longer time duration minus 1. The number could be the longer time duration.

[0086] In one embodiment, the bitmap is associated with the first CORESET
configuration and the second CORESET configuration. For example, when a UE is configured
with a first CORESET with a time duration of 2, a second CORESET with a time duration of 1
and a bit map “00000101000001”, the UE monitors the CORESET for the following symbols in
a slot: {6% symbol, 7% symbol}, {8% symbol, 9 symbol} and {14® symbol}. For the CORESET
in {14® symbol}, the configuration of the second COREST is applied. For the CORESET in {6%
symbol,7® symbol} and {8® symbol, 9" symbol}, the configuration of the second CORESET is
applied.

[0087] The UE can be configured with two CORESET time durations for a given
CORESET, a search space, or a bitmap. For example, one CORESET time duration is longer
and the other time duration is shorter. For a first CORESET starting symbol, the UE determines
one CORESET time duration from the two configured CORESET time durations according to a
distance or interval between the first CORESET starting symbol and the last symbol in a slot.
The UE determines the longer CORESET time duration if the distance or the interval between
the first CORESET starting symbol and the last symbol in a slot is longer than a number. The UE
determines the shorter CORESET time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number
could be the longer time duration minus 1. Alternatively, the number could be the longer time
duration. The bitmap is associated with a CORESET whose configured time duration is the first
CORESET time duration and the second CORESET time duration. For example, when a UE is
configured with a first CORESET with a time duration of 1 and 2 and a bit map
“00000101000001”, the UE monitors the CORESET for the following symbols in a slot: {6
symbol,7® symbol}, {8 symbol, 9* symbol} and {14® symbol}. For the CORESET in {14®
symbol}, the CORESET time duration of 1 is applied. For the CORESET in {6" symbol,7®
symbol} and {8® symbol, 9" symbol}, the CORESET time duration of 2 is applied.
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Alternatively, the OFDM symbols for a CORESET could span different slots. A CORESET
could span a first slot and a second slot if the interval or distance between the last bit position
indicating 1 in the first slot and the last symbol in the first slot is shorter than the number. The
second slot is the next slot of the first slot. For example, when a UE is configured with a time
duration 2 and a bit map “10000101000001”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2™ symbol}, {6% symbol,7® symbol}, {8 symbol, 9 symbol }
and {14 symbol, 1* symbol of the next slot}. Alternatively, the CORESET time duration of
CORESETs associated with a bitmap within a slot could be different. Alternatively, the
CORESET time duration could be different from the configured value if the interval or distance
between the last bit position indicating 1 in the first slot and the last symbol in the first slot is
shorter than the number. For example, when a UE is configured with a time duration 2 and a bit
map “10000101000001”, the UE monitors the CORESET for the following symbols in a slot:
{1 symbol, 2™ symbol}, {6% symbol,7® symbol}, {8% symbol, 9 symbol} and {14 symbol}.
It can be observed that the CORESETS corresponding to the last bit in the bitmap have 1 symbol
time duration even if the configured value is 2 due to the short interval or distance to the last

symbol of a slot.

[0088] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1, in which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET, in which the time duration of the CORESET is the number of
contiguous bit position(s) with value 1. For example, when a UE is configured with a time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: {15 symbol, 2™ symbol, 3™ symbol }, {5® symbol, 6© symbol}. Alternatively,
if bit map indicates a number of contiguous bit position(s) with value 1, in which the number is
larger than the time duration of the CORESET, the UE may interpret the number of contiguous
bit position(s) with the value 1 as at least a monitoring occasion for the CORESET, in which the
time duration of the CORESET is the maximum time duration of a CORESET. For example,
when a UE is configured with a time duration 2 and a bit map “11110000000000”, the UE
monitors the CORESET for the following symbols in a slot: {15 symbol, 2™ symbol, 3
symbol}, {4® symbol} when the maximum time duration of the CORESET is 3.
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[0089] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicate at least a
bit position and/or at least one contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating number of the contiguous bit position(s) with value one exceeding a maximum time
duration for a CORESET. Alternatively, if the UE receives the bit map indicating the number of
the contiguous bit position(s) with value one exceeding a maximum time duration for a
CORESET, the UE may ignore a part of the indication of the bit map. Alternatively, the UE may
ignore the whole indication of the bit map. For example, when a UE is configured with a bit
map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{15 symbol, 2™ symbol}, {4® symbol}, {6 symbol, 7% symbol, 8% symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE
may monitor the CORESET for the following symbols in a slot: {8 symbol, 9" symbol}. The
time duration of a CORESET can be determined based on the bit map and each contiguous bit
position(s) with value one in the bit map. The signal does not indicate a time duration for a
CORESET. The signal indicates the different configurations for different time duration
CORESET(s). The configuration may include at least a CCE-REG mapping, aggregation level,

search space configuration, or frequency resource assignment.

[0090] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein a set of bit position(s) in the bit map indicates a value, and wherein an

interval between each bit position in the set is larger than or equal to a number.

[0091] According to another method, the network transmits a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) in the bit map indicates a value, wherein

interval between each bit position in the set is larger than or equal to a number.

[0092] In one or more of the above-disclosed methods, the value is one.
[0093] In one or more of the above-disclosed methods, the number is the duration.
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[0094] In one or more of the above-disclosed methods, the number is the duration minus
one.
[0095] In one or more of the above-disclosed methods, the number is maximum duration,

wherein the maximum duration is maximum time duration of a control resource set (CORESET).

[0096] In one or more of the above-disclosed methods, the number is maximum duration

minus one, wherein the maximum duration is maximum time duration of a CORESET.

[0097] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[0098] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[0099] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00100] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00101] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00102] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00103] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00104] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00105] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00106] In one or more of the above-disclosed methods, the UE monitors a CORESET on

OFDM symbol(s) in a slot starting from each bit position in the set.
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[00107] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein interval between a pair of bit position(s) indicating a value in the bit map

is smaller than the duration.

[00108] According to one method, the network transmits a signal indicating at least a
duration and a bit map, wherein interval between a pair of bit position(s) indicating a value in the

bit map is smaller than the duration.

[00109] In one or more of the above-disclosed methods, the pair of bit position(s)

comprises a first bit position and a second bit position.

[00110] In one or more of the above-disclosed methods, the first bit position is closer to

the most significant bit in the bit map than the second bit position.

[00111] In one or more of the above-disclosed methods, the value is one.

[00112] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00113] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00114] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00115] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00116] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00117] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00118] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00119] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.
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[00120] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value.

[00121] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the pair of bit position.

[00122] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the first bit position of the pair.

[00123] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the second bit position of the pair.
[00124] In one or more of the above-disclosed methods, the UE ignores the signal.

[00125] In one or more of the above-disclosed methods, the UE transmits a Negative

Acknowledgement (NACK) as a feedback of the signal.

[00126] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an even slot based on the bit map excluding the second bit position of the
pair.

[00127] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an odd slot based on the bit map excluding the second bit position of the
pair.

[00128] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an even slot based on the bit map excluding the first bit position of the pair.

[00129] In one or more of the above-disclosed methods, the signal comprises a pattern for

indicating the bit map.

[00130] In one or more of the above-disclosed methods, the pattern indicates a slot level

bit map.
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[00131] In one or more of the above-disclosed methods, if bit position of the slot level bit
map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

second bit position of the pair.

[00132] In one or more of the above-disclosed methods, if bit position of the slot level bit
map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

first bit position of the pair.

[00133] In one or more of the above-disclosed methods, the UE monitors a CORESET in

a slot based on the bit map and slot format of the slot.

[00134] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the first bit position with the duration, the UE monitors a CORESET

based on the bit map excluding the first bit position of the pair.

[00135] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the second bit position with the duration, the UE monitors a

CORESET based on the bit map excluding the second bit position of the pair.

[00136] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00137] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration.

[00138] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00139] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the first bit position and the second bit position of the pair.

[00140] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the pair of bit position(s) and
monitors the default CORESET on OFDM symbol(s) in the slot based on the pair of bit

position(s).

48

Petitioners' Exhibit 1010, p. 108
AT&T et al v. Asustek Computer
IPR2024-00992



SUBSTITUTE SPECIFICATION — NO MARKUPS
Attorney Docket No.: 5261.22US01

[00141] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
an interval between every bit position in the set and the least significant bit in the bit map is

larger than or equal to a number.

[00142] According to another method, the network transmits a signal indicating at least a
duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
an interval between a bit position in the set and the least significant bit in the bit map is larger

than or equal to a number.

[00143] In one or more of the above-disclosed methods, the value is one.

[00144] In one or more of the above-disclosed methods, the number is the duration.
[00145] In one or more of the above-disclosed methods, the number is the duration minus
one.

[00146] In one or more of the above-disclosed methods, the number is a maximum

duration, wherein the maximum duration is maximum time duration of a CORESET.

[00147] In one or more of the above-disclosed methods, the number is a maximum
duration minus one, wherein the maximum duration is a maximum time duration of a

CORESET.

[00148] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00149] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00150] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00151] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00152] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00153] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.
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[00154] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00155] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00156] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00157] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from each bit position in the set.

[00158] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) indicates a value in the bit map, and
wherein an interval between a bit position in the set and the least significant bit in the bit map is

smaller than the duration.

[00159] In one or more of the above-disclosed methods, the value is one.

[00160] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00161] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00162] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00163] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00164] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00165] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00166] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.
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[00167] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00168] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map excluding the bit position.

[00169] In one or more of the above-disclosed methods, the UE does not monitor a

CORESET on OFDM symbol(s) in a slot starting from the bit position.

[00170] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00171] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration indicated by the signal.

[00172] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00173] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the bit position and the least significant bit in the bit map.

[00174] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the bit position and monitors the
default CORESET on OFDM symbol(s) in the slot based on the bit position.

[00175] According to another method, the UE receives a signal indicating at least a bit
map, wherein the bit map indicates at least one bit position or at least one contiguous bit

position(s) with a value.

[00176] In one or more of the above-disclosed methods, the signal indicates a duration.
[00177] In one or more of the above-disclosed methods, the value is one.

[00178] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00179] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00180] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.
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[00181] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00182] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00183] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00184] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map.

[00185] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map and the duration.

[00186] In one or more of the above-disclosed methods, the number of the contiguous bit

position(s) with the value indicates a time duration of a CORESET.

[00187] In one or more of the above-disclosed methods, if the number of the contiguous
bit position(s) with the value is equal to the duration, the UE monitors the CORESET with the

duration.

[00188] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is smaller than the duration, the UE monitors the CORESET with the

number of the contiguous bit position(s).

[00189] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is multiple of the duration,
the UE interprets the contiguous bit position(s) with the value as contiguous occasions for

monitoring the CORESET with the duration.

[00190] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is not multiple of the
duration, the UE interprets the contiguous bit position(s) with the value as at least one occasion
for monitoring the CORESET with the duration and a occasion for monitoring the CORESET

with time duration equal to number of orphan bit of the contiguous bit position(s).
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[00191] As those skilled in the art will appreciate, the various disclosed embodiments may

be combined to form new embodiments and/or methods.

[00192] FIG. 7 is a flow chart 700 according to one exemplary embodiment from the
perspective of a network node. In step 705, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 710, the network node is not allowed to transmit the signal such that an interval between

two bit positions in the set in the bit map is smaller than a second duration.

[00193] In one embodiment, the second duration is the first duration.
[00194] In one embodiment, the second duration is the first duration minus one.
[00195] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 11000000000000.

[00196] In one embodiment, the interval between two bit positions in the set in the bit map

shall be larger than or equal to the second duration.

[00197] In one embodiment, the network node is not allowed to transmit the signal such
that interval between a bit position in the set in the bit map and the least significant bit position

in the bit map is smaller than the second duration.

[00198] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00199] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00200] In one embodiment, the slot duration comprises 14 OFDM symbols.
[00201] In one embodiment, the bit map comprises 14 bits.
[00202] In one embodiment, the signal indicates the configuration of the CORESET.
[00203] In one embodiment, the signal is PDCCH-config information element.
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[00204] In one embodiment, the interval is the difference between two bit positions.
[00205] In one embodiment, the interval is the number of bits between two bit positions.
[00206] FIG. 8 is a flow chart 800 according to one exemplary embodiment from the

perspective of a network node. In step 805, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 810, the network node is not allowed to transmit the signal such that interval between a
bit position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00207] In one embodiment, the second duration is the first duration.
[00208] In one embodiment, the second duration is the first duration minus one.
[00209] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 00000000000001.

[00210] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00211] In one embodiment, the network node is not allowed to transmit the signal such
that interval between two bit positions in the set in the bit map is smaller than the second

duration.

[00212] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00213] In one embodiment, the slot duration comprises 14 OFDM symbols.

[00214] In one embodiment, the bit map comprises 14 bits.

[00215] In one embodiment, the signal indicates the configuration of the CORESET.

[00216] In one embodiment, the signal is PDCCH-config information element.

[00217] In one embodiment, the interval is the difference between two bit positions.
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[00218] In one embodiment, the interval is the number of bits between two bit positions.

[00219] Referring back to FIGS. 3 and 4, in one embodiment, the device 300 includes a
program code 312 stored in memory 310. The CPU 308 could execute program code 312 (i) to
transmit a signal indicating at least a first duration and a bit map, wherein the first duration is
time duration of a control resource set (CORESET) and the bit map indicates first symbol(s) of
monitoring occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates
value one in the bit map, and (ii) is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

[00220] In another aspect, the CPU 308 could execute program code 312 to (i) transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map, and (ii) and is not allowed to transmit the signal such that interval between a bit
position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00221] Furthermore, the CPU 308 can execute the program code 312 to perform all of the

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

[00222] The above-disclosed methods provide a restriction of a configuration of a
CORESET so that UEs can avoid handling ambiguous configurations. Additionally, the various

above-disclosed methods can help UEs handle ambiguous configurations.

[00223] 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
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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.

[00224] 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.

[00225] 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
“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.

[00226] 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
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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.

[00227] 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.

[00228] 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
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.

[00229] 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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Alexandria, VA 22313-1450

INTRODUCTORY COMMENTS

This paper is submitted in response to the Notice of Allowance mailed on November 18,

2020. This Response consists of the following sections:

A AMENDMENT TO THE CLAIMS
B. REMARKS
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A AMENDMENT TO THE CLAIMS

1. (Previously Presented) A method of a network node, the method comprising:

transmitting a signal indicating at least a first duration and a bit map,

wherein the first duration is time duration of a control resource set (CORESET), and

wherein the bit map includes a set of bit positions, where each bit position has a value
of one or zero and each bit position with the value of one indicates a starting Orthogonal
Frequency Division Multiplexing (OFDM) symbol of a monitoring occasion of the CORESET
within a slot; and

not allowing to transmit the signal such that an interval between any two bit positions

with the value of one in the set of bit positions in the bit map is smaller than the first duration.

2. (Canceled)
3. (Canceled)
4. (Original) The method of claim 1, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 11000000000000.

5. (Previously Presented) The method of claim 1, wherein the interval between

two bit positions in the set in the bit map shall be larger than or equal to the first duration.

6. (Previously Presented) The method of claim 1, wherein the network node is not
allowed to transmit the signal such that interval between any bit position in the set in the bit
map and the least significant bit position in the bit map is smaller than the first duration minus

one.

7. (Previously Presented) The method of claim 1, wherein the interval between a
bit position in the set in the bit map and the least significant bit position in the bit map shall be

larger than or equal to the first duration.
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8. (Original) The method of claim 1, wherein the network node transmits a Physical

Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

9. (Original) The method of claim 1, wherein the signal indicates the configuration

of the CORESET.

10. (Original) The method of claim 1, wherein the signal is PDCCH-config

information element.

11. (Original) The method of claim 1, wherein the interval is the difference between

two bit positions.

12. (Original) The method of claim 1, wherein the interval is number of bits between

two bit positions.

13. (Currently Amended) A method of a network node, the method comprising:

transmitting a signal indicating at least a first duration and a bit map,

wherein the first duration is time duration of a control resource set (CORESET), and

wherein the bit map includes a set of bit positions, where each bit position has a value
of one or zero and each bit position with the value of one indicates a starting Orthogonal

Frequency Division Multiplexing (OFDM) symbol of a menitering-eccasien monitoring occasion

of the CORESET within a slot; and
not allowing to transmit the signal such that interval between any bit position with the
value of one in the set of bit positions in the bit map and the least significant bit position in the

bit map is smaller than the first duration minus one.

14. (Canceled)

15. (Canceled)

Petitioners' Exhibit 1010, p. 138
3 AT&T et al v. Asustek Computer
IPR2024-00992



Application No. 16/241,368

16. (Original) The method of claim 13, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 00000000000001.

17. (Previously Presented) The method of claim 13, wherein the interval between a
bit position in the set in the bit map and the least significant bit position in the bit map shall be

larger than or equal to the first duration minus one.

18. (Previously Presented) The method of claim 13, wherein the network node is
not allowed to transmit the signal such that interval between any two bit positions in the set in

the bit map is smaller than the first duration.

19. (Original) The method of claim 13, wherein the network node transmits a
Physical Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the

CORESET.

20. (Original) The method of claim 13, wherein the signal indicates the configuration

of the CORESET.

21. (Original) The method of claim 13, wherein the signal is PDCCH-config

information element.

22. (Original) The method of claim 13, wherein the interval is the difference

between two bit positions.

23. (Original) The method of claim 13, wherein the interval is number of bits

between two bit positions.

24, (Previously Presented) A network node, comprising:

a control circuit;
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a processor installed in the control circuit; and
a memory installed in the control circuit and coupled to the processor;
wherein the processor is configured to execute a program code stored in the memory to:
transmit a signal indicating at least a first duration and a bit map,
wherein the first duration is time duration of a control resource set (CORESET),
and
wherein the bit map includes a set of bit positions, where each bit position has a
value of one or zero and each bit position with the value of one indicates a starting Orthogonal
Frequency Division Multiplexing (OFDM) symbol of a monitoring occasion of the CORESET
within a slot; and
not allowing to transmit the signal such that an interval between any two bit
positions with the value of one in the set of bit positions in the bit map is smaller than the first

duration.

25. (Previously Presented) The method of claim 1, wherein the CORESET is
monitored on a number of consecutive OFDM symbol provided by the first duration from the

starting OFDM symbol.

26. (Previously Presented) The method of claim 13, wherein the CORESET is
monitored on a number of consecutive OFDM symbol provided by the first duration from the

starting OFDM symbol.

27. (Previously Presented) The network node of claim 24, wherein the CORESET is
monitored on a number of consecutive OFDM symbol provided by the first duration from the

starting OFDM symbol.
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B. REMARKS

Claims 1, 4-13 and 16-27 were pending and indicated as allowed in the November 18,

2020 Notice of Allowance. Claim 13 is amended in this paper. No claims are cancelled or

added.

Applicant respectfully requests that claim 13 be amended as requested herein. Applicant
presently amends claim 13 to correct a grammar issue. Specifically, the previously hyphenated
“monitoring-occasion” is now indicated as two words “monitoring occasion”. No new matter is

introduced.
The Examiner is invited to telephone the undersigned with any questions.

Respectfully submitted,

/Scott G. Ulbrich/
Scott G. Ulbrich (Reg. No. 48005)

Customer No. 87197
SKAAR ULBRICH MACARI, P.A.
601 Carlson Parkway, Suite 1050

Minnetonka, MN 55305 Please grant any extension of time necessary for
. entry; charge any additional fee due to Deposit
Tel: 612-216-1700 Account No 50-4970.

Fax: 612-234-4465
pto@sumiplaw.com
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New International Application Filed with the USPTO as a Receiving Office
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16/241,368 01/07/2019 Chun-Wei Huang 1426-283.101
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601 Carlson Parkway ORI LU
Suite 1050

600076
Minneapolis, MN 55305

Date Mailed: 11/30/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/24/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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page 1 of 1

Petitioners' Exhibit 1010, p. 144
AT&T et al v. Asustek Computer
IPR2024-00992



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control nu

mber

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number:

OR

87197

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used}:

Registration
Number

Registration
Number

Name Name

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73{c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 871 97

Firm or individual name

L]

Address

City I State Zip

Country

Telephone

! Email

Assignee name and address: ,q\jaTek COMPUTER INC.

No. 15, Lite Road, Peitou Dist.
Taipei City, TAIWAN 112

A copy of this form, together with a statement under 37 CFR 3,73(c) {(Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature M/%\%{‘LU %) Date 2219, 0. S

Name Ming-Hsiu HSU Telephone

Title Director

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update

{and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This

collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTQ. 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.0. 8ox 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0, Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
ASUSTek Computer Inc.

Application No./Patent No.: 16/241,368 Filed/Issue Date: 07-JAN-2019
Titled: METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURGE SET CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

Applicant/Patent Owner:

ASUSTek Computer Inc. _ g corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 047920 , Frame 0337 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 1.14. This collection is estimated to take 12 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and peéitiewéers Exhibit 1010, p. 147
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Scott G. Ulbrich/ November 24, 2020
Signature Date

Scott G. Ulbrich 48005

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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.

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.

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.

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).
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.

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)).

A record 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.

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.

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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Electronic Acknowledgement Receipt

EFS ID: 41217323
Application Number: 16241368
International Application Number:
Confirmation Number: 6576

Title of Invention:

METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Chun-Wei Huang

Customer Number:

106622

Filer:

Scott Ulbrich/Lindsey Bullington

Filer Authorized By:

Scott Ulbrich

Attorney Docket Number: 1426-283.101
Receipt Date: 24-NOV-2020
Filing Date: 07-JAN-2019

Time Stamp: 16:33:26

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
72931
1 Power of Attorney POA.pdf no 1
Tea7bc5cff74fa80a481ce13b2fof311fd836

9de
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Information:

118654
Assignee showing of ownership per 37
. 3
2 CFR3.73 373c.pdf no
b73e0bl1efcc29¢111c60b3fbec377042f57f
d709

Warnings:

Information:

Total Files Size (in bytes): 191585

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
106622 7590 11/18/2020
Blue Capital Law Firm, P.C. HOANG, THAI D
650 Town Center Drive, Suite 1530
Costa Mesa, CA 92626 | ART UNIT PAPER NUMBER |
2463
DATE MAILED: 11/18/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/241,368 01/07/2019 Chun-Wei Huang 1426-283.101 6576

TITLE OF INVENTION: METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET CONFIGURATION IN A WIRELESS
COMMUNICATION SYSTEM

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/18/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3 Petitioners' Exhibit 1010, p. 152
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

106622 7590 11/18/2020 Certificate of Mailing or Transmission
Blue Capital Law Firm, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
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. |
16/241,368 01/07/2019 Chun-Wei Huang 1426-283.101 6576
TITLE OF INVENTION: METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET CONFIGURATION 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 $1200 $0.00 $0.00 $1200 02/18/2021
EXAMINER | ART UNIT | CLASS-SUBCLASS |
HOANG, THAID 2463 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
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication 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 (L] 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.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/241,368 01/07/2019 Chun-Wei Huang 1426-283.101 6576
| EXAMINER |
106622 7590 11/18/2020
Blue Capital Law Firm, P.C. HOANG, THAI D
650 Town Center Drive, Suite 1530
Costa Mesa, CA 92626 | ART UNIT PAPER NUMBER |

2463

DATE MAILED: 11/18/2020

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)(i) 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.

Page 3 of 3 Petitioners' Exhibit 1010, p. 154
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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 (i) 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. Arecord 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 inspfRetitionenssExHipitch®10, p. 155
9. A record from this system of records may be disclosed, as a routine use, to a AT&TabtSthie, Asustekl Qomputer
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Application No. Applicant(s)
; . 16/241,368 Huang et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
THAI D HOANG 2463 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.

1.4} This communication is responsive to 10/28/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 See Continuation Sheet . As a result 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAIl by (J Some  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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 a reply 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.

(3 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.[] 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. 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 .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/THAI D HOANG/
Primary Examiner, Art Unit 2463

U.S. Patent and Trademark Office i
PTOL-37 {Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201111
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Continuation Sheet (PTOL-37) Application No. 16/241,368

Continuation of 3. The allowed claim(s) is/are: 1,4-12,25,13,16-23,26,24 and 27, which have been
renumbered to 1-23 respectively
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Application/Control Number: 16/241,368 Page 2
Art Unit: 2463

DETAILED ACTION

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 AlA.

Allowable Subject Matter

Claims 1, 4-12, 25, 13, 16-23, 26, 24 and 27 are allowed and renumbered to 1-23
respectively.

The following is an examiner’s statement of reasons for allowance:

In the article “CORESET configuration and search space design” published by
Huawei does not disclose the limitation not allowing to transmit the signal such that an
interval between any two bit positions with the value of one in the set of bit positions in
the bit map is smaller than the first duration as recited in claims 1, 13 and 24, and
argued in the Remarks.

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

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. See attached PTO-892.
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Application/Control Number: 16/241,368 Page 3
Art Unit: 2463

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THAI D HOANG whose telephone number is (571)272-
3184. The examiner can normally be reached on 10:30 am-18:30pm.

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, Mark Rinehart can be reached on (571) 272-3632. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/THAI D HOANG/
Primary Examiner, Art Unit 2463
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Applicants: Chun-Wei Huang and Ko-Chiang Lin

Title: METHOD AND APPARATUS FOR PROVIDING CONTROL
RESOURCE SET CONFIGURATION IN A WIRELESS
COMMUNICATION SYSTEM

Serial No.: 16/241,368 Filed: January 7, 2019

Examiner: Thai D. Hoang Group Art Unit: 2463

Attorney Docket No.: 1426-283.101 (1070028-US)
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Date: October 28, 2020 /Sandy Kim/
Sandy Kim
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650 Town Center Drive, Suite 1530
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated: October 28, 2020

Reply to Final Office Action of July 9, 2020

REMARKS

Claims 1, 4-13 and 16-24 are pending in the application. In the Office Action, claims 1, 4-
13, and 16-24 stand rejected under 35 U.S.C. § 112, second paragraph as being indefinite. See
Office Action, Page 2. Although Applicants disagree with the rejection, Applicants amended

claims 1, 13, and 24 to further clarify the claimed invention.

FIG. 7 illustrates one exemplary embodiment of the present invention. Furthermore,
Paragraphs [0037] - [0039] of the present application provide additional details. In particular,
Paragraphs [0037] — [0039] of the present application state:

[0037] Inthe current NR standard as disclosed in 3GPP R1-1721343 and TS
38.331, a CORESET can be configured by indicating time duration and a bit map.
The bit map may indicate at least a starting OFDM symbol for monitoring the
CORESET in a slot. Each bit in the bit map corresponds to an OFDM symbol in a
slot. If a bit position in the bit map has a value of one, it represents a starting
OFDM symbol for monitoring the CORESET. The CORESET may be monitored
from at least a starting OFDM symbol(s) indicated by the bit map and occupying
following OFDM symbol(s) until the configured time duration is reached. For
example, if the time duration of a CORESET is configured as 2 and the bit map
indicates 10000000000000, the UE may monitor the CORESET (receive at least a
PDCCH) on OFDM symbol #0 and #1 in a slot.

[0038] However, if a bit map indicates a starting OFDM symbol belonging to the
following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit
map (e.g., time duration of a CORESET is 2 and the bit map is
1100000000000000), a UE may be confused about the configuration. If this
situation does not specify nor is captured in the standard, how a UE treat this
situation needs further consideration. In addition, if the bit map indicates a
starting OFDM symbol on the last few OFDM symbols of a slot, this may create a
problem where the CORESET may be configured across a slot boundary. For
example, if time duration of a CORESET is 2 and the bit map is 0000000000001,
how a UE handle this configuration also needs further consideration. Potential
solutions are described below.

[0039] According to one solution, a restriction on the configuration of a
CORESET is established. The UE does not expect to receive a CORESET
configuration with an overlap OFDM symbols indicated by a bit map indication
and the CORESET duration and/or with a CORESET monitoring pattern across a
slot boundary.

According to Paragraphs [0037] - [0039] of the present application, a CORESET can be
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Amdt. Dated: October 28, 2020

Reply to Final Office Action of July 9, 2020

configured by indicating time duration and a bit map. If a bit position in the bit map has a value of
one, the bit position represents a starting OFDM symbol for monitoring the CORESET. The
CORESET may be monitored from at least a starting OFDM symbol(s) indicated by the bit map
and occupying following OFDM symbol(s) until the configured time duration is reached. For
example, if the time duration of a CORESET is configured as 2 and the bit map indicates
10000000000000, the UE may monitor the CORESET (receive at least a PDCCH) on OFDM
symbol #0 and #1 in a slot. However, if a bit map indicates a starting OFDM symbol belonging to
the following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map (e.g.,
time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be confused

about the configuration.

In addition, if the bit map indicates a starting OFDM symbol on the last few OFDM
symbols of a slot, this may create a problem where the CORESET may be configured across a slot
boundary. For example, if time duration of a CORESET is 2 and the bit map is 00000000000001,

how a UE handle this configuration also needs further consideration.

One solution is to restrict the interval (or distance) between two bit positions indicating the
value one in the bit map is larger than or equal to a particular number (namely, an interval between
any two bit positions in the set in the bit map is smaller than a second duration). For example, an
interval or distance between two bit positions indicating value 1 for a bitmap “10001000000000”

is 3. As such, the problem of UE confusion or cross slot boundary configuration is avoided.

Consistent with the specification, claims 1 and 24 recite “transmitting [or transmit] a signal
indicating at least a first duration and a bit map, wherein the first duration is time duration of a
control resource set (CORESET), and wherein the bit map includes a set of bit positions, where
each bit position has a value of one or zero and each bit position with the value of one indicates a
starting Orthogonal Frequency Division Multiplexing (OFDM) symbol of a monitoring occasion of
the CORESET within a slot” and “not allowing [or not allow] to transmit the signal such that an
interval between any two bit positions with the value of one in the set of bit positions in the bit

map is smaller than the first duration.”

Similarly, claim 13 recites “transmitting a signal indicating at least a first duration and a bit
map, wherein the first duration is time duration of a control resource set (CORESET), and wherein
the bit map includes a set of bit positions, where each bit position has a value of one or zero and

each bit position with the value of one indicates a starting Orthogonal Frequency Division

7
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Amdt. Dated: October 28, 2020

Reply to Final Office Action of July 9, 2020

Multiplexing (OFDM) symbol of a monitoring-occasion of the CORESET within a slot” and “not
allowing to transmit the signal such that interval between any bit position with a value of one in
the set of bit positions in the bit map and the least significant bit position in the bit map is smaller

than the first duration minus one.”

Applicants respectfully submit that claims 1, 13, and 14 describe the “first duration” and
the “bit map” structure sufficiently to accomplish the solution of restricting the interval (or
distance) between two bit positions indicating the value one in the bit map is larger than or equal to

a particular number, which is discussed above.

In addition, claims 25-27 have been added based on at least Paragraphs [0037] — [0039] to

further clarify the claimed “first duration”. No new matter has been added.

For the reasons stated above, Applicants respectfully submit that claims 1, 4-13, 16-24, and

25-27 are in condition for allowance.

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 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.

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: October 28, 2020 /Sang N. Dang/

Reg. No. 51,186
Tel.: (714) 839-3800
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IN THE CLAIMS:

1. (Currently Amended) A method of a network node, the method comprising:
transmitting a signal indicating at least a first duration and a bit map,

wherein the first duration is time duration of a control resource set (CORESET), and
wherein the bit map includes a set of bit positions, where each bit position has a value of

one or zero and each bit position with [[a]] the value of one indicates a [[first]] starting Orthogonal

Frequency Division Multiplexing (OFDM) symbol of a monitoring occasion of the CORESET

within a slot; and

not allowing to transmit the signal such that an interval between any two bit positions with
the value of one in the set of bit positions in the bit map is smaller than-a-second-duration—wherein
the-seecond-duration+s the first duration.

2. (Canceled)

3. (Canceled)

4. (Original) The method of claim 1, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 11000000000000.

5. (Currently Amended) The method of claim 1, wherein the interval between two bit

positions in the set in the bit map shall be larger than or equal to the-seeesd first duration.

6. (Currently Amended) The method of claim 1, wherein the network node is not
allowed to transmit the signal such that interval between any bit position in the set in the bit map
and the least significant bit position in the bit map is smaller than the-seeend first duration minus

one.

7. (Currently Amended) The method of claim 1, wherein the interval between a bit
position in the set in the bit map and the least significant bit position in the bit map shall be larger

than or equal to the-seeend first duration.
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8. (Original) The method of claim 1, wherein the network node transmits a Physical

Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

9. (Original) The method of claim 1, wherein the signal indicates the configuration of

the CORESET.

10. (Original) The method of claim 1, wherein the signal is PDCCH-config

information element.

11. (Original) The method of claim 1, wherein the interval is the difference between

two bit positions.

12. (Original) The method of claim 1, wherein the interval is number of bits between

two bit positions.

13. (Currently Amended) A method of a network node, the method comprising:
transmitting a signal indicating at least a first duration and a bit map,

wherein the first duration is time duration of a control resource set (CORESET), and
wherein the bit map includes a set of bit positions, where each bit position has a value of

one or zero and each bit position with [[a]] the value of one indicates a [[first]] starting Orthogonal

Frequency Division Multiplexing (OFDM) symbol of a monitoring-occasion of the CORESET

within a slot; and
not allowing to transmit the signal such that interval between any bit position with the
value of one in the set of bit positions in the bit map and the least significant bit position in the bit

map is smaller than-a-second-duration—wherein-the-second-durationis the first duration minus one.

14. (Canceled)

15. (Canceled)

16. (Original) The method of claim 13, wherein the network node is not allowed to
transmit the signal indicating that the first duration is 2 and the bit map is 00000000000001.

3
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17. (Currently Amended) The method of claim 13, wherein the interval between a bit
position in the set in the bit map and the least significant bit position in the bit map shall be larger

than or equal to the-seeesd first duration_minus one.

18. (Previously Presented) The method of claim 13, wherein the network node is not
allowed to transmit the signal such that interval between any two bit positions in the set in the bit

map is smaller than the first duration.

19. (Original) The method of claim 13, wherein the network node transmits a Physical

Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

20. The method of claim 13, wherein the signal indicates the configuration of the

CORESET.

21. (Original) The method of claim 13, wherein the signal is PDCCH-config

information element.

22. (Original) The method of claim 13, wherein the interval is the difference between

two bit positions.

23. (Original) The method of claim 13, wherein the interval is number of bits between

two bit positions.

24. (Currently Amended) A network node, comprising:

a control circuit;

a processor installed in the control circuit; and

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

wherein the processor is configured to execute a program code stored in the memory to:
transmit a signal indicating at least a first duration and a bit map,
wherein the first duration is time duration of a control resource set (CORESET),

and
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wherein the bit map includes a set of bit positions, where each bit position has a

value of one or zero and each bit position with [[a]] the value of one indicates a [[first]] starting

Orthogonal Frequency Division Multiplexing (OFDM) symbol of a monitoring occasion of the
CORESET within a slot; and

not allowing to transmit the signal such that an interval between any two bit

positions with the value of one in the set of bit positions in the bit map is smaller than-a-secerd

duration—wherein-the-second-durationds the first duration.

25. (New) The method of claim 1, wherein the CORESET is monitored on a number of
consecutive OFDM symbol provided by the first duration from the starting OFDM symbol.

26. (New) The method of claim 13, wherein the CORESET is monitored on a number
of consecutive OFDM symbol provided by the first duration from the starting OFDM symbol.

27. (New) The network node of claim 24, wherein the CORESET is monitored on a
number of consecutive OFDM symbol provided by the first duration from the starting OFDM
symbol.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 16/241,368

Confirmation No. : 6576

Applicant : Chun-Wei Huang and Ko-Chiang Lin

Filed : January 7, 2019

Title : METHOD AND APPARATUS FOR PROVIDING CONTROL
RESOURCE SET CONFIGURATION IN A WIRELESS
COMMUNICATION SYSTEM

TC/A.U. : 2463

Examiner : Thai D. Hoang

Docket No. : 1426-283.101 (1070028-US)

Customer No. : 106622

Amendment to Final Office Action

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
In response to the final Office Action mailed on July 9, 2020, having a three-month period

and a one-month extension for filing a response to November 9, 2020, Applicants respectfully

submit the following amendments and remarks along with a RCE:

Claims begin on page 2.

Remarks begin on page 6.
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Amendment Transmiital & Petition for Extension Docket Number \}

of Time under 37 CFR 1.138(a) 1426.283101 ,j
Address To
Commissioner for Palents
P.O. Box 1450
Alexandria, Virginia 22313-1450
£ Title of Invention ™\
METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET CONFIGURATION IN A
WIRELESS COMMUNICATION SYSTEM
First Named inventor | Chun-Wei Huang
Application No. 16/241,368
Filing Date January 7, 2019
Examiner ThaiD. Hoang
\_Art Unit 2463 vy
Tranamittad herewith is an amendment in the above-identified application.
This Is also a pstition under the provisions of 37 CFR 1.138{a} to extend the periad for filiing a reply in the ahove identifisd
application.
The requested exiension and fee are as shown delow (check time pariod desired). j
Fee Calculation
f Extension of Time Fee \
One month (37 CFR 1171 E:E Two months (37 CFR 1.17(al2) E:E Three months (37 CFR 1.17{z)(3}}
{1 Four montha (37 CFR 117 (a)4d) D Five months (37 CFR 1.17(8}{(81
Claims as Amsnded
For #Fiied #PFraviously Paid For #Exira Rate Faa
Totat Claims 23 - 24 = X 88 =
Toial indep. Claims 3 - 3 = X 420 =
Multiple Dependent Glaims {check If applicable) m
Extension Fes {from above)
\ m Applicant claims small entity status. See 37 CFR1.27, TOTAL $22_0 _J}
- Method of Payment Y
1 Deposit Account £ Credit Card 3 Cheek [} Money Order [} Othen:
Deposit Account Number I
For the above-identified deposit account, the Director is hereby authorized to: {check all that appl}
1 Charge the fea(s) sat forth above
ﬁ Charge any additional feels) or underpayments of fea{(s) under 37 CFR 116 and 1.17
m Charge fee{s) indicated above, except for the filing fee
m Credit any overpayments
m if an additional extension of time s required, please consider this a petition thareior and charge any additional fees
which may be required to the Daposit Account above.
WARNING: Information on this form may becoms public. Credit sard information should not be included
on this form. Provide eredit card information and authorization on form PT0O-2038,
Amount Grand Tot $220 ;
Q\ mount Grand To a{ tio . 92
Page 1 of 2 AT&T et al v. Asustek Computer
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Amendment Transmitial & Pelition for Exiension of

Dockset Numbsr

Nk’

Time under 37 CFR 1.136(a) 1426-283.101
£ Correspongdence Address Y
Customer Number | 186622
OR-
Nams
Address
City Stals
Country Postal Code
Phona Number
\E-mall Address A
4 Certificate of Malling by Express Mail N Certificate of Mailing by First Class Mai ™
{ hereby cerlify that this Amendment and Petition for { hereby cerlify thal this Amendment and Petiion %o Exiension of Time,
Extension of Time, accompanying documents, and fee accompanying documents, and fee are being deposited with the United States
are being deposited with United Slates Postal Postal Service with sufficient postage as first class mail in an envelope
Service "Express Mail Post Office o Addressee” service addressed o Commissioner for Patents, P.QL Box 1450, Alexandria, Virginia
under 37 CGFR 1,10 in an envelope addressed to 22313-1450 on the date indicated helow:

Commissioner for Patents, P.O. Box 1450, Alexandria,

Virginia 22313-1450 on the date indicated below:

{Bate of Mailing)

(Name of Person Mailing Correspondence)

{(Daie of Mailing) k

(Signaiure of Person Maoiling Corvespondence)

vy

”

Certiticate of Transmission

\

{Typed or Printed Name of Person Mailing Corvespondence)

{Signaiure of Person Mailing Corvespondence)

P ohersby certify that this Amendment :
aecempanying documents, and fee authorizati csi
to the United States Patent and Trademark Office on the date indical

 Petition for Exte
rization are being facsim

jornt of Tims,
transmitted
ad below:

{"Express Mad” Mailing Label Number)

{Date af Transmission)

(Name of Ferson Transmitiing Corvespondence)

AN

{Signature of Persvn Transsitting Corvespondesnce)

Signature Inslructions

vy
~

Se!lect the name of the person who will electronically sign the Amendment and Petition for Extension of Time from the drop-down box

Yerify thai the signatory information is correet and press the 'ebign’ button to slectronically sign the submission.
i you prefer to sign the form manually, simply do not click the 'eSign’ button; just prini and manually sign.

Signatory Drop-Down Box Sang N. Dang

selows,
[ Eﬁ,tpractitiaﬁer is not present in the drop-down list, vou must close this form and select 'Add Practitioner...” in the Form Manager's
ity menu.

J

f’ Name Sang N. Dang Registration Number 54,186 \
Signatory Capacity Attoraey for Applicani(s) E-mail Address | sdang@bluecapiiailaw.com

\\\\\\\\\\\\\\\ﬁ:@i\&\\\\% fSang N, Dang/

Date Signed

10-28-2020 j

Page2of 2
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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. |
16/241,368 01/07/2019 Chun-Wei Huang 1426-283.101 6576
106622 7590 1071972020 | XAMINGR |
Blue Capital Law Firm, P.C.
650 Town Center Drive, Suite 1530 HOANG, THALD
Costa Mesa, CA 92626
| ART UNIT | PAPER NUMBER |
2463
| NOTIFICATION DATE | DELIVERY MODE |
10/19/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @bluecapitallaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/241,368 Huang et al.
Applicant-Initialed Interview Summary Examiner ArtUnit | AIA (FITF) Status
THAI D HOANG 2463 Yes

All participants (applicant, applicants representative, PTO personnel):

(1) THAI D. HOANG - Primary Patent Examiner. (3) .

(2) SANG DANG - Applicants' Representative. (4) .

Date of Interview: 13 October 2020.

Type: Telephonic (0 Video Conference
(J Personal [copy given to:  [J applicant {3 applicant's representative]

Exhibit shown or demonstration conducted: ] Yes No.
If Yes, brief description:

Issues Discussed (J101 M112 [O102 O103 OoOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: No.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The limitation "wherein the bit map includes a set of bit positions, each bit position in the set of bit positions is with a

value of one, and wherein each bit position in the set of bit positions indicates a first symbol of a monitoring occasion
of the CORESET within a slot" recited in the proposed Amendment does not overcome 35 USC, 112(b) rejections. It
may have 35 USC, 112(a) rejection because it recites a different scope that was disclosed in figure 7, step 705, and

fig.8, step 805. Applicants' Representative would discuss with the client to solve the issue..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Attachment

/THAI D HOANG/
Primary Examiner, Art Unit 2463

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Petitioners'P )Pr?llbwag$601g1%95

AT&T et al v. Asustek Computer
IPR2024-00992



Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,-

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on

the Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed

by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 16/241,368

Confirmation No. : 6576

Applicant : Chun-Wei Huang and Ko-Chiang Lin

Filed : January 7, 2019

Title : METHOD AND APPARATUS OVIDING CONTROL
RESOURCE SET CONFIGU WIRELESS
COMMUNICATION SYS

TC/A.U. : 2463

Examiner : Thai D. Hoang .

Docket No. : 1426-283.101 (1070028-1

Customer No. : 106622

Mail Stop AF

Commissioner for Pa
P.O. Box 1450
Alexandria, VA 2231

oﬁ July 9, 2020, having a three-month period
nse to November 9, 2020, Applicants respectfully
rks along with a RCE:

Claims begin on page

Remarks begin on page 6
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

IN THE CLAIMS:

1. (Currently Amended) A method of a network node, the method comprising:
transmitting a signal indicating at least a first duration and a bit map,
wherein the first duration is time duration of a control resource set (CORESET), and

wherein the bit map includes a set of bit positions, whereseach bit position in the set of bit

positions is with a value of one, and wherein each bit positig: ¢ set of bit positions indicates a

the first duration.

2. (Canceled)

3. (Canceled)

4. (Origi ork node is not allowed to

transmit the signal indica | ion and the bit map is 11000000000000.

(Originii erein the interval between two bit positions in

t map shall equal to the second duration.

6.
allowed to transmit the ‘that interval between any bit position in the set in the bit map
and the least significant bit"position in the bit map is smaller than the second duration minus one.

7. (Original) The method of claim 1, wherein the interval between a bit position in the
set in the bit map and the least significant bit position in the bit map shall be larger than or equal to

the second duration.

8. (Original) The method of claim 1, wherein the network node transmits a Physical
Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

2
Petitioners' Exhibit 1010, p. 198
AT&T et al v. Asustek Computer
IPR2024-00992



Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

9. (Original) The method of claim 1, wherein the signal indicates the configuration of

the CORESET.

10. (Original) The method of claim 1, wherein the signal is PDCCH-config

information element.

11. (Original) The method of claim 1, wherei erval is the difference between

two bit positions.

12. (Original) The method of claim 1, wherein the interval is number of bits between

two bit positions.

ch bit position in the set of bit

.position in the set of bit positions indicates a

t interval between any bit position in the set of

nificant bit position in the bit map is smaller than a

15. (Canceled)

16. (Original) The method of claim 13, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 00000000000001.

17. (Original) The method of claim 13, wherein the interval between a bit position in
the set in the bit map and the least significant bit position in the bit map shall be larger than or

3
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

equal to the second duration.

18. (Previously Presented) The method of claim 13, wherein the network node is not
allowed to transmit the signal such that interval between any two bit positions in the set in the bit

map is smaller than the first duration.

19. (Original) The method of claim 13, wherein
Downlink Control Channel (PDCCH) candidate on mo

etwork node transmits a Physical

asion(s) of the CORESET.

20. The method of claim 13, wherei
CORESET.

gnal indicates nfiguration of the

21. (Original) The methot ' signal is PDCCH-config

information element.

22. nterval is the difference between

srein the interval is number of bits between

) A network node, comprising:
a control ¢
a processor ins ontrol circuit; and
control circuit and coupled to the processor;
wherein the processor is configured to execute a program code stored in the memory to:
transmit a signal indicating at least a first duration and a bit map,
wherein the first duration is time duration of a control resource set (CORESET),
and

wherein the bit map includes a set of bit positions, where-each bit position in the set

of bit positions is with a value of one, and wherein each bit position in the set of bit positions

indicates a first symbol of a monitoring-occasion of the CORESET within a slot; and

4
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

not allow the network to transmit the signal such that an interval between two bit

positions in the set of bit positions in the bit map is smaller than a second duration, wherein the

second duration is the first duration.
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

REMARKS

Claims 1, 4-13 and 16-24 are pending in the application. In the Office Action, claims 1, 4-
13, and 16-24 stand rejected under 35 U.S.C. § 112, second paragraph as being indefinite. See
Office Action, Page 2. Although Applicants disagree with the rejection, Applicants amended

claims 1, 13, and 24 to further clarify the claimed invention.

Paragraphs [0037] and [0038] of the present applic

mbol belonging to the
OFDM symbol indicated by the bit
‘the bit map is

onfigured across a slot boundary. For
a CORESET is 2 and the bit map is 00000000000001,

According to Paragraphs [0037] and [0038] of the present application, a CORESET can be
configured by indicating time duration and a bit map. If a bit position in the bit map has a value of
one, the bit position represents a starting OFDM symbol for monitoring the CORESET. The
CORESET may be monitored from at least a starting OFDM symbol(s) indicated by the bit map
and occupying following OFDM symbol(s) until the configured time duration is reached. For
example, if the time duration of a CORESET is configured as 2 and the bit map indicates

10000000000000, the UE may monitor the CORESET (receive at least a PDCCH) on OFDM

6
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

symbol #0 and #1 in a slot. However, if a bit map indicates a starting OFDM symbol belonging to
the following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map (e.g.,
time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be confused

about the configuration.

In addition, if the bit map indicates a starting OFDM symbol on the last few OFDM

symbols of a slot, this may create a problem where the CORESET may be configured across a slot

he bit map is 00000000000001,

boundary. For example, if time duration of a CORESET i

1 for a bitmap “10061000000000”

lary configuration is avoided.

map, wherein the first me duration of a control resource set (CORESET), and wherein

the bit map includes a set of ‘bit positions, each bit position in the set of bit positions is with a value
of one, and wherein each bit position in the set of bit positions indicates a first symbol of a
monitoring-occasion of the CORESET within a slot” and “not allowing to transmit the signal such
that interval between any bit position in the set of bit positions in the bit map and the least
significant bit position in the bit map is smaller than a second duration, wherein the second

duration is the first duration minus one.”

Applicants respectfully submit that claims 1, 13, and 14 describe the “first duration” and
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated DRAFT

Reply to Final Office Action of July 9, 2020

the “bit map” structure sufficiently to accomplish the solution of restricting the interval (or
distance) between two bit positions indicating the value one in the bit map is larger than or equal to

a particular number, which is discussed above.

For the reasons stated above, Applicants respectfully submit that claims 1, 4-13, and 16-24

are in condition for allowance.

In view of the foregoing it is respectfully submitted t “pending claims are in condition

llowance of the claims is solicited.

for allowance. Reconsideration of the rejections is reque

made.

LAW FIRM, P.C.

Reg. No. 51,186
Tel.: (714) 839-3800
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Doc Code: ECOMM.AUTH/ECOMM WTDW
Doc Description: internet Communications Authorized/internet Communications Authorization Withdrawn

PTG/SB/43% (11-15)

{~ AUTHORIZATION FOR INTERNET | Appication No. 16/241,368 N
COMMUNICATIONS IN A PATENT | Filng Date January 17, 2019
APPLICATION OR REQUEST TO First Named Inventor Chun-Wei Huang
WITHDRAW AUTHORIZATION FOR | AtUnt 2463
INTERNET COMMUNICATIONS Examiner Name Thai . Hoang
\ Practitioner Docket No. | 1428-283.101 i
To: Commissioner for Patents

P.0O. Box 1450
Alexandria, VA 22313-1450

i. To authorize permission for internet Communications.

Recognizing that Internat communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEF 502.03)

i. To withdraw authorization for internet Communications,

“ The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 cancerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

tam the
applicant.

attorney or agent of record. Ragistration number 51,186

attorney or agent acting under 37 CFR 1.34. Registration number

fSang N. Dang/ September 29, 2020
Signature Date
Sang N, Dang 714-418-5811
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirerents and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, 1 s applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardiess of application filing date}. Submit multiple forms if more than one signature is required, see
below*.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection
with your submission of the attached form relatad 1o a patent application or pateni. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
ceoliection of this information is 35 U.S.C. 2{(b)}{2); (2) furnishing of the information sclicited is voluntary;
and (3} the principal purposs for which the information is used by the U.8. Patent and Trademark
Office is to process and/or examine your submission related {o a patent application or patent. If yvou do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able o
process and/or examine your submission, which may result in termination of procesdings or
abandonment of the application or expiration of the patent.

The information provided by you in this form wili be subject to the following routine uses:

1. The information on this form will be treated confidentially to the exient allowed under the
Fresdom of Information Act (5 U.5.0. 552) and the Privacy Act (5 U.8.C 552a). Records from
this systermn of racords may be disciosed to the Department of Justice 1o delermine whethar
disclosure of these records is required by the Freedom of information Act.

2. A record from this systam of records may bs disclosed, as a routine use, in the courss of
presenting evidence {0 a count, magistrate, or administrative tribunal, including disclosuraes to
opposing counsel in the course of settlement negotiations.

3. A rscord in this system of records may be disclosed, as a routing use, to a Member of
Congress submitling a request involving an individual, to whom the record pertains, when the
individual has reguested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disciosed, as a rouline use, 10 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 10 5 U.8.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Trealy in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Properly 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 purpcses of Naticnal Security review (35 U.S.C. 181} and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c}).

7. A record from this system of records may be disclosed, as a routine use, 10 the Administrator,
General Services, or hig/her designee, during an inspection of records conductad by GBA as
part of that agency's responsibility to recommend improvemenis in records management
practices and programs, under authority of 44 U.S.C. 2304 and 2906. Such disclosure shall
be made in accordance with the GSA regulaiions governing inspection of records for this
purpose, and any other relevant (L.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 routing use, 1o 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.8.C. 151, Further, a record may be disciosed, subject (o the limitations of 37
CFR 1.14, as a routine use, o the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referencead 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 routing use, o a Federal, Stale,
or local law enforcement agency, if the USPTO becomes aware of a violation or potantial
violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Sep 29 2020

This paper requesting to schedule and/or conduct an interview is appropriate because:

I am concurrently submitting an authorization to communicate wvia the internet.
See form SB/0439.

Name (s) =
Sang Dang

S—signature:
/Sang Dang/

Registration Number:
51186

U.S. Application Number:
16241368

Confirmation Number:
6576

E-mail Address:
sdang@bluecapitallaw.com

Phone Number:
+1 714-418-5811

Proposed Time of Interview:
10-5-2020 3:00 PM ET

Alternative Proposed Time(s) of Interview:
10-6-2020 3:00 PM ET

Alternative Proposed Time (s) of Interview:
10-7-2020 3:00 PM ET

Prefered Interview Type:
Telephonic

I am the applicant or applicant's representative for this application.

Topic for Discussion:
Discussion of rejection under 35 U.S.C. 112

) UNITED STATES
PATENT AND TRADEMARK OFFICE
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Application No. Applicant(s)

16/241,368 Huang et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
THAI D HOANG 2463 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 6/30/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)l¥] This action is FINAL. 2b) [J This action is non-final.

3)(J 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.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,4-13 and 16-24 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1,4-13 and 16-24 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)[10 The specification is objected to by the Examiner.
11)[0J The drawing(s) fledon _____is/are: a)(] accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some** ¢)d 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date
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Application/Control Number: 16/241,368 Page 2
Art Unit: 2463

DETAILED ACTION
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 AlA.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1, 4-13, and 16-24 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112
(pre-AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.

The limitation recited in claim 1 “wherein the first duration is time duration of a
control resource set (CORESET) and the bit map includes a set of bit positions where
each bit position with a value of one indicates a first symbol of a monitoring occasion of
the CORESET within a slot,” is unclear. It is confusing what is meant by wherein the first
duration is time duration of a control resource set (CORESET) and the bit map includes
a set of bit positions where each bit position with a value of one indicates a first symbol
of a monitoring occasion of the CORESET within a slot.

Claims 13 and 24 are rejected for the same reason because they recite the

same limitation.
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Application/Control Number: 16/241,368 Page 3
Art Unit: 2463

All claims depend on rejected claims 1.13 and 24 are rejected.

Response to Arguments

Applicant’s arguments with respect to claims 1, 13 and 24 have been considered
but are moot because the arguments do not apply to any of the references being used

in the current rejection.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THAI D HOANG whose telephone number is (571)272-

3184. The examiner can normally be reached on 10:30 am-18:30pm.
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Application/Control Number: 16/241,368 Page 4
Art Unit: 2463

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, Mark Rinehart can be reached on (571) 272-3632. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/THAI D HOANG/
Primary Examiner, Art Unit 2463
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated June 30, 2020

Reply to Office Action of April 16, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 16/241,368

Confirmation No. : 6576

Applicant : Chun-Wei Huang and Ko-Chiang Lin

Filed : January 7, 2019

Title : METHOD AND APPARATUS FOR PROVIDING CONTROL
RESOURCE SET CONFIGURATION IN A WIRELESS
COMMUNICATION SYSTEM

TC/A.U. : 2463

Examiner : Thai D. Hoang

Docket No. : 1426-283.101 (1070028-US)

Customer No. : 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 April 16, 2020, having a three-month
period for filing a response to July 16, 2020, please amend the above-identified application as

follows:

Claims begin on page 2.

Remarks begin on page 6.
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated June 30, 2020

Reply to Office Action of April 16, 2020

IN THE CLAIMS:

1. (Currently Amended) A method of a network node, the method comprising:
transmitting a signal indicating at least a first duration and a bit map, wherein the first
duration is time duration of a control resource set (CORESET) and the bit map-aeteates includes a

set of bit positions where each bit position with a value of one indicates a first-symbelsy symbol of

a monitoring-eeeastents) occasion of the CORESET within a slot-ane-wheretnraset-of-bit-posttion
theteates—value-oretthe bitrap: and

not allowing to transmit the signal such that an interval between any two bit positions in the

set in the bit map is smaller than a second duration, wherein the second duration is the first

duration.

2. (Canceled)

3. (Canceled)

4. (Original) The method of claim 1, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 11000000000000.

5. (Original) The method of claim 1, wherein the interval between two bit positions in

the set in the bit map shall be larger than or equal to the second duration.

6. (Currently Amended) The method of claim 1, wherein the network node is not
allowed to transmit the signal such that interval between [[a]]any bit position in the set in the bit
map and the least significant bit position in the bit map is smaller than the second duration_minus

one.

7. (Original) The method of claim 1, wherein the interval between a bit position in the
set in the bit map and the least significant bit position in the bit map shall be larger than or equal to

the second duration.

8. (Original) The method of claim 1, wherein the network node transmits a Physical

2
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Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated June 30, 2020

Reply to Office Action of April 16, 2020

Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

9. (Original) The method of claim 1, wherein the signal indicates the configuration of

the CORESET.

10. (Original) The method of claim 1, wherein the signal is PDCCH-config

information element.

11. (Original) The method of claim 1, wherein the interval is the difference between

two bit positions.

12. (Original) The method of claim 1, wherein the interval is number of bits between

two bit positions.

13. (Original) A method of a network node, the method comprising:
transmitting a signal indicating at least a first duration and a bit map, wherein the first
duration is time duration of a control resource set (CORESET) and the bit map-aeteates includes a

set of bit positions where each bit position with a value of one indicates a first-symbelsy symbol of

a monitoring-eeeastents) occasion of the CORESET within a slot-ane-wheretnraset-of-bit-posttion
theteates—value-oretthe bitrap: and

not allowing to transmit the signal such that interval between [[a]]any bit position in the set

in the bit map and the least significant bit position in the bit map is smaller than a second duration,

wherein the second duration is the first duration minus one.

14. (Canceled)

15. (Canceled)

16. (Original) The method of claim 13, wherein the network node is not allowed to

transmit the signal indicating that the first duration is 2 and the bit map is 00000000000001.

17. (Original) The method of claim 13, wherein the interval between a bit position in

3
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the set in the bit map and the least significant bit position in the bit map shall be larger than or

equal to the second duration.

18. (Currently Amended) The method of claim 13, wherein the network node is not
allowed to transmit the signal such that interval between any two bit positions in the set in the bit

map is smaller than the-seeend first duration.

19. (Original) The method of claim 13, wherein the network node transmits a Physical

Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

20. The method of claim 13, wherein the signal indicates the configuration of the

CORESET.

21. (Original) The method of claim 13, wherein the signal is PDCCH-config

information element.

22. (Original) The method of claim 13, wherein the interval is the difference between

two bit positions.

23. (Original) The method of claim 13, wherein the interval is number of bits between

two bit positions.

24. (Currently Amended) A network node, comprising:
a control circuit;
a processor installed in the control circuit; and
a memory installed in the control circuit and coupled to the processor;
wherein the processor is configured to execute a program code stored in the memory to:
transmit a signal indicating at least a_first duration and a bit map, wherein the first
duration is time duration of a control resource set (CORESET) and the bit map-in€dteates includes a

set of bit positions where each bit position with a value of one indicates a first-symbelts} symbol of

a monitoring-eeeastonts) occasion of the CORESET within a slot;-and-wherein-a-set-of-bit-position
thdteates—value-oret-the bitmap; and

4
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not allow the network to transmit the signal such that an interval between two bit

positions in the set in the bit map is smaller than [[the]] a second duration, wherein the second

duration is the first duration.
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REMARKS

Claims 1-24 are pending in the application. In the Office Action, claims 1-2, 5-14, and 17-
24 stand rejected under 35 U.S.C. § 102 as being anticipated by Huawei (3GPP R1-171062,
“CORSET configuration and search space designed”, Huawei, HiSilicon, dated 9-13 October
2017). See Office Action, Page 2. Furthermore, claims 3-4 and 15-16 stand rejected under 35
U.S.C. § 103 based on Huawei. See Office Action, Page 5.

Claims 2, 3, 14, and 15 have been canceled. Claims 1, 6, 13, 18, and 24 have been
amended. No new matter has been added. Applicants respectfully request reconsideration of the

claims as amended.

According to Paragraphs [0037]-[0038] of the present application, a CORESET can be
configured by indicating time duration and a bit map. If a bit position in the bit map has a value of
one, the bit position represents a starting OFDM symbol for monitoring the CORESET. The
CORESET may be monitored from at least a starting OFDM symbol(s) indicated by the bit map
and occupying following OFDM symbol(s) until the configured time duration is reached. For
example, if the time duration of a CORESET is configured as 2 and the bit map indicates
10000000000000, the UE may monitor the CORESET (receive at least a PDCCH) on OFDM
symbol #0 and #1 in a slot. However, if a bit map indicates a starting OFDM symbol belonging to
the following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map
(e.g..time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be

confused about the configuration.

In addition, if the bit map indicates a starting OFDM symbol on the last few OFDM
symbols of a slot, this may create a problem where the CORESET may be configured across a slot
boundary. For example, if time duration of a CORESET is 2 and the bit map is 00000000000001,

how a UE handle this configuration also needs further consideration.

One solution is to restrict the interval (or distance) between two bit positions indicating the
value one in the bit map is larger than or equal to a particular number (namely, an interval between
any two bit positions in the set in the bit map is smaller than a second duration). For example, an
interval or distance between two bit positions indicating value 1 for a bitmap “10001000000000”

is 3. As such, the problem of UE confusion or cross slot boundary configuration is avoided.

Petitioners' Exhibit 1010, p. 226
AT&T et al v. Asustek Computer
IPR2024-00992



Docket No. 1426-283.101 (1070028-US)
Appl. No. 16/241,368

Amdt. Dated June 30, 2020

Reply to Office Action of April 16, 2020

Consistent with the specification, claims 1 and 24 recite “transmitting [or transmit] a signal
indicating at least a first duration and a bit map, wherein the first duration is time duration of a
control resource set (CORESET) and the bit map includes a set of bit positions where each bit
position with a value of one indicates a first symbol of a monitoring occasion of the CORESET
within a slot” and “not allowing [or not allow the network] to transmit the signal such that an
interval between any two bit positions in the set in the bit map is smaller than a second duration,
wherein the second duration is the first duration.” Similarly, claim 13 recites “transmitting a signal
indicating at least a first duration and a bit map, wherein the first duration is time duration of a
control resource set (CORESET) and the bit map includes a set of bit positions where each bit
position with a value of one indicates a first-symbol of a monitoring occasion of the CORESET
within a slot” and “not allowing to transmit the signal such that interval between any bit position in
the set in the bit map and the least significant bit position in the bit map is smaller than a second
duration, wherein the second duration is the first duration minus one.” Applicants respectfully

submit that Huawei fails to disclose the noted limitations.

According to Section 2.2.1 and Table 1 of Huawei, Huawei discloses a bit field in NR-
PBCH with 5 bits for indicating CORESET configuration. As shown in Table 1 of Huawei, each
value of the 5-bit bit field indicates the frequency resources of CORESET and only one monitoring
occasion of CORESET. For example, for a value of “00000”, CORESET occupies the 1* and o
OFDM symbols in the same slot. In contrast, the bit-map recited in claim 1, 13, and 24 could

indicate starting or first symbol(s) via when a bit position in the bit-map is set to a value of one.

In other words, the meaning of value one in the bit map recited in the claims is different
and distinguishable from the disclosure of Huawei. The bit-map of Huawei is used (with different
values) to indicate a different monitoring occasion of CORESET while each bit position of the

recited bit-map that has a value of one indicates a starting or first symbol.

Furthermore, Appendix A of Huawei only teaches frequency resources of CORESET may
be contiguous or non-contiguous. However, Appendix A is unrelated to and is not associated with
the 5-bit bit field discussed in Section 2.2.1 and Table 1 of Huawei. Even if it is possible to
somehow combine Section 2.2.1 (and Table 1) and Apendix A of Huawei, the combination only
discloses how to configure CORESET by using various values of the bit-map (shown in Table 1)
and the CORESET in frequency could be non-contiguous with each part is equal to one or more

than the size of REG-bundle. However, claims 1, 13, and 24 recite that the first duration is a time

7
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duration of CORESET rather than in the frequency domain as disclosed in Huawei.

For the reasons stated above, Applicants respectfully submit that claims 1, 4-13, and 16-24

are patentable over Huawei.

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.

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: June 30, 2020 /Sang N. Dang/

Reg. No. 51,186
Tel.: (714) 839-3800
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and is accompanied by one of:

ay K1 the statement specified in 37 CFR 1.97(e);

OR
By [} thefeesetforthin 37 CFR 1.17{(p).

37 CFR 1.97(d)

3 L The information Disclosure Statement submilted herewith is being filed after the psriod spscified
in 37 CFR 1.97(c), and on or before payment of the issue fee, and is accompanied by ths
Statement as specified in 37 CFR 1.97(g) and the fes sst forth in 37 CFR 1.17{p}.

. J
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information Disclosure Statement Docket Number \i
Transmittal 1426-283.101 j}

f STATEMENT UNDER 37 OFR 1.87(e) ACCOMPANYING INFORMATION DISCLOSURE STATEMENT

The information Disclosure Siatement submitted herewith is submitted under one of the following conditions,
which satisfies the requirement under 37 CFR 1.87(e). (Select 4 or 5 below if applicable.)

8 Kl That each item of information contained in the information Disclosure Siatement was first cited in
any communication from a foreign patent office in 8 counterpart forsign application not more than
three monihs prior {o the filing of the Information Bisclosure Statement; or

5y [ That no item of information contained in the Information Disclosure Stalsment was cited in a
communication from a foreign palent office in a counterpart foreign application, and, to the
knowledge of ths person signing the certificalion after making reasonable 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 thres months prior o the filing of the Information

Disclosurs Statement. j

N

Remarks {Enter Remarks Below or Attach Document Containing Remarks)

j
\

Fae set forth in 37 CFR 1.47{p):

No additional fse is required.

A check in the amount of is attached.

-

The Director is hereby authorized to charge and credit Deposit Account No. as describad below.

T 1 Charge the amount of
m Credit any overpaymant.
m Charge any additional fee requirad.

m Payment by credit card. Form PT0O-2038 is attached.

WARNING: Information on this form may becoms public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

\ v,
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Information Disclosure Statement
Transmitial

Docket Number

1426-283.101

)
J

. Correspondence Address I

Customer Number{ 186622

B

Name

Addrass

City

State

Country

Postal Code

Fhione Number

\\E;fm Addrass

vy

/" Certificate of Mailing by Express Mail ™

< Certificate of Maifing by First Class Mail ™

i bhereby cerdify that this Transmitial Letler,
accompanying documenis and fee (f appropriate) are
being deposiad with the United States P Service
"Express Mail Post Office to Addressee” service under
37 CFR 1140 in an envelope addressed io
Commissionaer for Patents, P.O. Box 1458, Alexandria,
Virginia 22813-1480 on the date indicated below:

{Daite of Matling)

{(Typed or Printed Name of Person Mailing Correspondence)

(Sigratase of Person Mailing Corsesposdence)

("Express Mail" Maifing Label Number)

{ hereby certify that this Transmittal Letter, accompanying documents and fee (if
appropriale) are being deposited with the United Stales Postal Service with
subicient posiage as first class mail in an envelope addressed fo Commissionsr
for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450 on the date
indicated below:

(Pate of Muiling) (Name of Pesvon Mailing Correspondence)

K {Nignature of Fevson Mailing Correspondence) A}

£ Certificate of Transmission N

vy

-

{hereby cedify that this Transmitial Letler, accompanying documents
authorization {if appropriate) is heing facsimile transmitted o the Uni
Patent and Trademark Office on the dale indicated below:

and fee
d States

(Date of Transmission) (Name af Person Transmising Covrespondence}

\ (Signature of Person Transmitting Corvespondence)}

Signature Instructions

if a pre
Utifity menu,

Select the name of the person who will electronically sign the Trasmittal Letter from the drop-down box below.

i yod pretfer {o sign ihe form manually, simply do not click the ‘eSign’ bulton; just print an

1’ hution 1o glectronically sign the sybmission.
manually sign.

Signatory Brop-Down Box

Sang N, Dang

ier is not present in the drop-down list, you must close this form and select 'Add Practitioner..” in the Form Manager's
Yerify that the signatory information is cgrrect and press the ‘el

ﬂdame Sang N. Dang Registration Number 51,186 \
Signatory Capachty Atterney for Applicant(s) E-mall Address | sdang@bluecapitallaw.com
\\\\\\\\\\\\Q\\XQ\\\\\\\\ /Sang N. Dang/ Daw Signed | 05222020 J
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Application No. Applicant(s)

16/241,368 Huang et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
THAI D HOANG 2463 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 1/7/2019.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J 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.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-24 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)0 The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 1/7/2019 is/are: a)@ accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date
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Application/Control Number:16/241,368 Page?2
Art Unit:2463

DETAILED ACTION

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 AlA.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the 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.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-2, 5-14 and 17-24 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Huawei, in the article “CORESET configuration and search space

design”, published on October 9, 2017, hereinafter referred to as Huawei.

Regarding claims 1, 13 and 24, Huawei discloses a method comprising:
transmitting a signal indicating at least a first duration and a bit map, wherein the first
duration is time duration of a control resource set (CORESET) and the bit map indicates

first symbol(s) of monitoring occasion(s) of the CORESET within a slot, and wherein a

Petitioners' Exhibit 1010, p. 245
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set of bit position indicates value one in the bit map (section 2.1.1); and not allowing to
transmit the signal such that an interval between two bit positions in the set in the bit
map is smaller than a second duration (see Appendix A, Huawei discloses each
contiguous part of a CORESET is equal to or more than the size of REG-bundle in

frequency).

Regarding claims 2 and 14, Huawei discloses wherein the second duration is the
first duration (see Appendix A, Huawei discloses each contiguous part of a CORESET

is equal to or more than the size of REG-bundle in frequency).

Regarding claims 5 and 17, Huawei discloses wherein the interval between two
bit positions in the set in the bit map shall be larger than or equal to the second duration
(see Appendix A, Huawei discloses each contiguous part of a CORESET is equal to or

more than the size of REG-bundle in frequency).

Regarding claims 6 and 18, Huawei discloses wherein the network node is not
allowed to transmit the signal such that interval between a bit position in the set in the
bit map and the least significant bit position in the bit map is smaller than the second
duration (see Appendix A, Huawei discloses each contiguous part of a CORESET is
equal to or more than the size of REG-bundle in frequency; Therefore, it is inherently
not allowed to transmit the signal such that interval between a bit position in the set in
the bit map and the least significant bit position in the bit map is smaller than the second

duration).

Regarding claims 7 and 17, Huawei discloses wherein the interval between a bit

position in the set in the bit map and the least significant bit position in the bit map shall

Petitioners' Exhibit 1010, p. 246
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be larger than or equal to the second duration (see Appendix A, Huawei discloses each
contiguous part of a CORESET is equal to or more than the size of REG-bundle in
frequency; Therefore, the interval between a bit position in the set in the bit map and the
least significant bit position in the bit map shall be larger than or equal to the second

duration).

Regarding claims 8 and 19, Huawei discloses wherein the network node
transmits a Physical Downlink Control Channel (PDCCH) candidate on monitoring

occasion(s) of the CORESET (see sections 2.1.1, 2.1.2, 2.2 and appendix).

Regarding claims 9 and 20, Huawei discloses wherein the signal indicates the

configuration of the CORESET (see sections 2.1.1).

Regarding claims 10 and 21, Huawei discloses wherein the signal is PDCCH-

config information element (see sections 2.1.1, 2.1.2, 2.2 and appendix A).

Regarding claims 11 and 22, Huawei discloses wherein the interval is the

difference between two bit positions (see sections 2.1.1).

Regarding claims 12 and 23, Huawei discloses wherein the interval is number of

bits between two bit positions (see sections 2.1.1,2.1.2, and 2.2).

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
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, 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.

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 35 U.S.C. 103 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.

Claims 3-4, and 15-16 are rejected under 35 U.S.C. 103 as being unpatentable

over Huawei as shown above.

Reading claims 3 and 15, Huawei does not explicitly disclose the second
duration is the first duration minus one. However, Huawei discloses each contiguous
part of a CORESET is equal to or more than the size of REG-bundle in frequency
(Appendix A). Therefore, the second duration is the first duration minus one was held to

be an obvious matter of design choice.

Petitioners' Exhibit 1010, p. 248
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Reading claim 4, Huawei does not explicitly disclose wherein the network node is
not allowed to transmit the signal indicating that the first duration is 2 and the bit map is
11000000000000. It would have been obvious matter of design choice to select the first

duration and the bit map for the system.

Regarding claim 16, Huawei does not teach wherein the network node is not
allowed to transmit the signal indicating that the first duration is 2 and the bit map is
00000000000001. It would have been obvious matter of design choice to select the first

duration and the bit map for the system.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. See attached PTO-892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THAI D HOANG whose telephone number is (571)272-
3184. The examiner can normally be reached on 10:30 am-18:30pm.

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, Mark Rinehart can be reached on (571) 272-3632. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

Petitioners' Exhibit 1010, p. 249
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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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/THAI D HOANG/
Primary Examiner, Art Unit 2463
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deBi#Ed s ki, LEWST, r—UER, Mk / —FHhoDEALRT—X&
DZEELFRLAEVIELAES>TVE, R/ - FREREBEIZIZEEEZERLTVWAWVUE 20
(thfff / — RHPEHERN T eNodeBIRRZ22, YUU—XA8DUEAY) KHTZHBAH
EEYR— 5D, P/ —FE. Xy I k=N X2V BT TL—L
ZMBSFEFNYT7I7L—LELTHEKT S,

{0040]

ITFCE, il rolzdic, I5ERT 3y I -V HEEREZRET S, FF—eNode
B, L1/ L2#@BIUT—X%Z, 701 —TE#HR (UE1) 5151, £l-di
(hfk/—F) 520k &EEL, T/ —F520Kl . L1 L2HBEBLETT—%%

P —EE (UE2) 525K%EET S, THiIc, ik —FHAKDEHERFEE—RT
FET R, Db ERUFELZRERUFLIAIARICEBMEINEVERET S &, K6 IR
TERIG, EMBENERBENI YT 70882, P/ —FH TEE] E—FILH 30
HEEHIC, UE2KE, L1 /L2H#AF» 2 VBIXUMBE AT Y Y IREF ¥ 2 )b

(PDSCH) Z2EI21EERSD, ./ —FH IBEF| E—-Fdbidbx, §4b
ENodeBHPS5L1 /L2HEFr2INVBIXUTCPDSCHEZREFELTWVWS E XE, Rk
J—FRBUE2KEBT S TEST, LENFSTUEZ2E, TOE2&Y T T L —4
MR/ —FhoEARBRLEZETLZ LN TELR VL, UE2HHhiE/ —FRER
THLEZUE2HEBLTVEVES (IZAEVUYU—-RA8ODUE) , H#f/ —F 520
B, BHED (e—) NodeBeELTEHLATARERESZVL, YEZECREMRINS T
A3, W/ —FOLRVERYATLHPTE., FPARI—VEREFEK., o3 Y%
TI7L—=—LHicP <L L1 /L2HBERESPELERETHIENTES., Licho
T, B/ — FOTFTCHEHMETZCDI > B —PEELZTR—-FTBZDHIC, B/ —F 40
., 2COY T IL—LHT, TOXKIBFHRINZIEFHEZLSIRZTTH S,

{004 1]

H3BXUTARRLEEIKR., XUV Y T T70 -4, fl#@F vy RIVEEE
F—ZBERED, 200 L EDZ, M7, FHANYy 7R —VEEBHPITOLNZRMKT
hik7” 22X« VD7 EOMBSENTZL—LEHERIZHERST, BT 70 —LE,.
fET =227 10, 720, BXKUT—XHH 730, 740%283L, MBS FNY
TIL—LPOE1IDODOFDMYYRNLVT7T201, W/ —FR520Ic&k->T., @AYV
RNV %Zr —UES 25 RKERBTILDRKMEHENS, Y7 TJL—-—LOERDOHD T, Hilk
=R, FF—eNodeB51 0265 —XT740%82EFT5NTE3, LN
ST, MYy 7 70b—Lthclk, Wk / —F520h56r —UES 25 NDEALRZEED 50
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HbofExwv, r—UEQE, BHO2DFETOOFDMHMY Yy RILVEZEL, Y7 7L —
LOBOOMPIEEMRI S, IEMBSFNY 7 I7L—LE., it/ — 5209561 —U
ES525WKKERBETN., fIE RV T7T1045860KKT—2Y RNV T30H8r —UES5 2
5IC&-oTMEENS, MBSFNY 770 —LE., 103 UPBERRI40IUBTL
MR I TV, LERST, Ny TR —J)L - XUy T ITL—-LEFETE,

I10OZIYUMELA40IVMDOHMADOEEXZEZTR—-1+9%, MBSEFNY T T7L—LBKE
B, kN R —J) o XYV T T L—LE, #0., #4, #5, BXU#
DY T T L—LILBVWTEBKT DT ENTERL,

{004 2]

MBSFNY 7 IJL—LEh#k/ —RTCEOIY T « N K=V DET Y VT - 10
Y7 T7L—LELTHEHAINSDT, k.  —FiE. FrHr—eNodeBH”»5PDCCH
ZZETBHZLETERY, LENS>T, HLLYHEHAES Y x) (R-—PDCCH) %
EALT, oY I BXUT7y T IV T Ny T R—J)b« F—2HIEHWICH DY
ToNEY T I7L—LAT, BWICERE TEIN—TAFMIC] VY —ARE DK
bENB, B Y Yy « Ny TR—)b - T—2EF, TLLYHERF7F—% +«F ¥+ %)V (R—P
DSCH) ETEFEEIN, 79TV YT« Rw T Fx—)V - T—2EF, Loy —2 .
Fv3xJ) (R—PUSCH) LTREEENs, # / —FANODR—-PDCCH (#HHn)

B, Y770 —LDOPDSCHBEBENOR—-PDCCHMEBICYyEYTEND, Tk
—RFR,. VYT IV —LOCOHEBNTR—-PDCCHEZRZESTZCLETHET S, MR
AAYTWE, R-PDCCHERE, BRINWEZXIU YT - Ny T K—)b ST T7L 20
— LIRS, AEBRFAAYTE., R—PDCCHERKIZ., EhagwnwlLsvor s,y yw
JWKEoTHhH#H / —FoDRKETMMBR I N, WDODHhDYY—X Ty LIIEFERE
T5, W7 7L —-LHDOR—-PDCCHBEBORIBIUMEHAICEL T, EB¥ BT
LFTORMEPRCINETKEEINTL 5,

{004 3]

R—PDCCHIWE, #EOZDHOPRBBVPEFHFNICH DB TEND, DI, Thb
DXBHBNICE O TENZPRBANATCR-_PDCCHREEFEIREEMEHINZ CLILKRD Y
V—ZADEw I, YT L—LHETHNCEHNITLZ LN S,

{004 4]

BRI NZ YUY AR, "y 2 FR—b UV HZICHAHAAMELZOFDMY Y RILD 30
Fehby bZ2hAN—-—LTEEL., FHE NGO Ty PICHIPEINTE X,

{004 5]

HHEMNCEOYTENEPRBAD, R—PDCCHIERAEIAZWVWY Y —XZMHL
T. R—PDSCHZZ#BPDSCHAZWMEITZCLNTES,

{00 46]

MBSFNYT7IJL—LOBEG, hik/— P&, HIAES%2r —UEBKEET . XLV
T, ALY TIL—LHATFF—eNodeBIRES>THEBEEINLET—XEHHE/ — RN
BRERTEZ LIS, EEE—FHIORET—-FRYUODBZZ2C PR BRLZZ0EELD
5, TOFvw T CMAET, FFr—eNodeBethf#/ —FLOMOESOLRIMEL%
ERCANEZINE RS RV, LEN>T, R—PDCCHWEEST, itk /— R ZET 40
5O T 7L —LATHFRIECEVNVOFDMY Y RLAhSE, #EEN DB,

{004 7]

Y —XAFANDR—-—PDCCHORYEYFIZ., AR AR EEFARBIETRILA
ROWVWTNHOTEMIT A ENTES,

{00 48]

BOENEHOPRBWTR -PDCCHEAYZRY =TT BCLT, TANRN—=Y T 17
BEENRTHIEDNTESD AR, REXNS2PRBOKEZRHIBT AT ENTE S,

{004 9]

JEMBSENYT7T7L—LthTWE, ENodeBICE>TDM—RSHEHRETND L &
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fHENS, MBSFNYT7T7L—LHTWE, JU—ZX10DDM—RSHEAHETNS,
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R—=PDCCHWIE, Xy kK= - UYIREHRATEZRI Y IFANERLETy TV
JHMzBEDONMTEZ2ORRMGEHITZIENTES, ¥V VI HURRE»MBITT v S
U YO AHEREMOBERE., Y77 —-L0Auy FPERTHD, Fic, ¥y ry
A, Y7 7L —LOE1DOABRY hRTOAKREEZN, 7y TV YIFAE, E20
Aoy FPHRHTOARERFEIND,
(005 1]
DM—RSZHWTEHRHIT S 2LZXE. A2V —TJ3@EHEINEZVY, CRSZHWTHE
ATBLEE. REGLAVDA VR Y—T L, AV E2Y—=THELOGWANY K- FETh 10
3
(005 2]
MEOEGERICHETIE, R-PDCCHERKREMOBKRIE DV TE., MTFTOX51ic, BEXK
MIC3DORZZ AT arhd s,
(005 3]
BB TRFLENTIEAEZY =T FR=—PDCCH
BB TaBlEhizA 21— FR—PDCCH
REGLRNVDAVRY—TFR—-—PDCCH
REGLANVDAYHZYU—=TRFR-PDCCHODEFHIE., VU—-—ZA8DPDCCH#HR
ZZMARAD, R-PDCCHODZDDOFHNIIHMRKENSPRBATHMAEINS LI 20
% (WPWBHBR—-PDCCHKRMAHEEHE . EA>X2U =T FR-PDCCHDOEBFRE
HEEHEB2ARCDEDERRZLZENLARANIKECDVWTPDCCHEHMOMERZ S VX LILT 3
JU—ZA8DPDCCHRERK\EMOMIZHmNWICBEN TSI LENTEEDN, TOMR
. eNodeBEXoTHHIEHDHTEZLDTELMNBLRMPGFEHETEILVS
MEzRETIECEELEY, ThickD, flEFvRNLORLTAFEBBERNAT
Va—U YT HEENHTSE LN AAREICE DS,
(2% 17 2 SR )
(3F 53 Sk )
(005 4]
(FERE&Fszmk 1] 3GPP TR 25.913, [Requirements for evolved UTRA (E-UTRA) and evo 30
lved UTRAN (E-UTRAN)] . v8.0.0., 20094 1A
(FEHRFEF Bk 2] 3GPP TS 36.21.1., [Evolved universal terrestrial radio access (E
~UTRA); physical channels and modulations (Release 8)| ., /S—373 >8.9.0, 20094F
12H. 73+ 3 6.2
(JEHF2Fzmk 3] 3GPP TS 36.213 [Evolved Universal terrestrial Radio Access (E-UT
RA); Physical layer procedures] . v8.8.0. 2009%9H. 273 3 >»7.1.6.1
(FEHRFEF Bk 4] 3GPP TS 36.213 TEvolved Universal terrestrial Radio Access (E-UT
RA); Physical layer procedures] . v8.8.0, 20094 9H . & ¥ 3 »9.1.1
(JEHF2Fzmk 5] 3GPP TS 36.213, [Evolved Universal terrestrial Radio Access (E-
UTRA); Physical layer procedures]) . v8.8.0. 2009 9H . 7/ ¥ 3 »9.1 40
[ AH D M3 )
(RELMFELRS &I 2HE)
005 5]
tREHEAT, REHOEHMNE., REFy XNV KW ITZ23 7y TV IB8XUTC T Y Y
TEA (£F/2RENT) 25 B 5HEERE, SEMIKC. SR cHhH/ —Ficy 7
FUV VT TR TELIBRREMEZBR T 27200, RN ETRAZEMITZLTH
3
(005 6]
CHhid, MYFBREBORBICX-TERETNS,
(005 7] 20
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AHEPEOERN ZREILELG, RBF KRBT,

(005 8]

AHEPOREDFHER., LOVEVENLXXVORFREENEEHE, KVEBVEHLAN
WOL R EE I DONMENTRHEEEFTL ., BREMMEXREZREMRTZ2 L TH B,
(FREZRET 2 72DDFE]

(0059]

REHOEZZ ~EHRE, - FAXR—-ARLETENSIEHDOPDCCHEHDS BD —

DI FOHIBEHBEREYEY YL, BPDCCHEMBI FOHBEEREZSYE YT T B/
BOVY—=ATHH, D, 1 D0HEFvy 2NV EH (CCE) XBEHNINLEERDC
CEZEH, ~DOPDCCHBRMICAENS DU LOCCENEKREE ETHELT 10
BEEINZEAEBEBIZ2H1IO7 7P —yary LX)V EE, i —2DOPDCCH
FEHCEENZ DU ELEDOCCENEAERM L TR LU THBINZ2 2B EBICE T %58
207U =2 a Y ANNVEEIDENETL, MRV —FAXR-ARKYy EY T TN
ETOHEBRETCESELET S, XEHETH 3,

AHEBEO—BREICINE, YIVFF XU TEREYATLEBT 2% 77 L —LATHHE
T AEZETHZHENMREHRINDG, COHEE., ZE/ —FELBVLWTEMBINZIUTO
ATw T, FThbb, PWHIYV—-ZA - Tuy JICHBENKHNEINERORHF v X NVE
REFOY T IL—LEXEB/ —FhLRETEIZATy T, Y77 L —-LOHEMEER
HPBRREMATHEERO T SAVRFBRHERBTZ ATy T2, MaFEREME
VITIOA Y FHHERMGTAEOOBEMICHENICHM I, SEME1IODXFEERD 20
EWHEFy 2NV EREZTH. F1OROENHBEF 2NV ERXRZHETZ2LHELE1D
DEME. AEBCEVTHEBELIRBENEZHEF Yy 2VEEILOED, B1OKELD
EREVEZOHOEWHBAF Yy FINVEREZETZL 1T D0FEME., ABERICE
WTAhABRL LM OB INTEREF Yy XVEELL RS,
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AEHONOERIINE, SVFFYyUTERBEIATLOY T I L—-LATH R
E1 D0/ —FAOHBABMEZRLRE TS HEIPRMEEINE, CoBEER, EE/—F
CEBVWTEBMENDZUFDATY S, Tabb, 97 7L —LMORAMEEFAFEREM
rie, BE/ - FNOHBEERE~YEVYITTEAT v T TH>T, BE/ P T54
VEFBHEEREMLES E TRV XA ZHRREMHPETH, MR BEREMBP T 742 FRH 30
DEDDOBEMICHEWICHMOY N, REHED I ODFLREIEROENHBEF vy X IVEEEL2 S
B, B1LOBOEWHBEF vy XNV EBEREEAETZ2DVERLE 1 DOFEMHED., ARBICENT
BELTRBINEZHBEF Yy X IVEEILERD, HIORIDERZTVE2O0HOENH
BF Yy 2 NBEREZAET AP 1 D0, ARV TAEZL EEHITHIICD
BEhhzdf\@Fr 2NV ERILERS, ATy T, YT T7L0—-LE2LEIEE1DDZEE
= RREBTIAT vy TLEFTEL,

(006 1]

AHEHOPOER I INE., S VFF+ U THEEIATLOY T 7 L— LN THHEE®R
EFGETLZLOOSEEBHIEMHRING, COEBIE. BROBHEF vy X VEELZSTTY
TIVLV—LERE/ —FH»PoBEITZLDOZELIy e, YT T L —LOHEMMEERRN 40
HPEBEMATHBEABERO 7 S Y FHHERGETS2bomb1=y e EHA. Wi
BRZEME, 794 FREDMERENZ LRI BMICHBNICHY SN, B
I DFFEEBROENFHBEF+ XA NVEEEER, F1OROENHBEF» 2 NVEEEAET
2B 1 O0FMEE. AERCBVWIHELTIREINEHBEFy 2AVEREIL X
D, B1LOREDEREVE2OHOENTEF »y 2NV ERZEZFTEZAHEE 1 DORE
i, AEB BV TO RS EEEDMNIC B EhEHEF Yy RVEENIDE S,

(006 2]

AEHONOERIINE, SVFFYyUTERBEIATLOY T I L—-LATH R
LE1DOD0ZE/ —FANOHBEBREZEEIZ-DOXEREBEIEMHR NS, COHEEIT.

GRE R TIA VPR ZPERMT A LICEDZ YUY AR, Y7 7L —LHPDH 20
Petitioners' Exhibit 1010, p. 280

AT&T et al v. Asustek Computer
IPR2024-00992



(13) JP 2015-180066 A 2015.10.8

MEBFAFERZEM LI, 2R/ - FANOffAERE~Yy Y I/ T 2 bD vy EV T -
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WTW, Ja—F4Y7  Fowvw 7 (fading dip) KHITZ2EEESIUTEIE
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L1 DooYBE YUY —X - Tay PR HT 5,

(o006 4]
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Kbl THoBEN, BoE—MIK, 22U LOFEFENICHEITIWEBY Y —-X - Ty
TICHMNT 2, ChoDREORE., £EHLANNL1, 2, 4, BXUSEZHETIER—-+T
52LTE/LTE—-AYATLIEBELT, FLEMNTHS., cho o ZzBERITNE. £
WL RV 2ORAIEDAREEICED, EHLANVABIUT F7E3804 %581 DOE
WMADEEN, Thic&D, ThboopBINEHOKRHHEBENINE KT SZ, L L,
AREHEI NS ORKBEEIN TV, BEREINA2 Y ATFTLEBRLUT, 3. 5. 6% E80%
WMIANVEFR—-PT 228 T%%, R, BHEIPTHINDZECEDZENLANI
DERIET., BHOALEEINSAEREHE., PHENW D2 72— TFT 0 V7 RBEEZZEEBLT 30
RMdT 5 EENTED,
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AFBHO KM RBBICINE, #I@Fy xINVEERZ, 3GPP LTE  LTE-AK
BULVTEEINDZHWF vy FNVER (CCE) KW ind b, AEHONOEBEE LI N
X, #l@lF» 2V EHRHE, 36GPP LTE S LTE-ADOYHIY—-X Ty il
e B, LML, REBHEI CHCBEINT . AREHOFMEF » 2NV ERIZ., FEHK
BFAAMAEBVLWTESREINZTEEREDODY Y R ETHIENTED,

(o006 6]

H2080EWHMFry 2NV EREFIT L LA 1 D0FEMY. AEHRCENTH
BIZ2HHYY—X - Tay s bRy Ery7En ($hbB5RMLEARNT) . E20H8 40
DEVHHF vy ZNVEREEZPETLZOELL L1 DOMOBHNS., BEHCBVWTIOHETQ
MUY R - Tuy by I ENZERAANTHS, Ta—FT 12 T%5
G/ £ EHESIBICTBREPARERIAS YEBNT—RKTHED., LEDN-, THE
TEHRYHYY X - TRy 70F ¥ FIVRERIIUTVIBERPIERECEVESGE. B
I A RDPBEHESNZ2ODPANTCH S, BLALOERTR., RbEELZF v X VKRR
BBz T BRUEH. BB, T, A5V EREIABEKI T MICK S,
REZICMHOEREZL, LEFST, F¥r2NVEERIbhosTVRE, REOD
Fyxgb e UV — A (HEA) ZRFANKERAT 2 &> T, Rt ARERHVTF
YA NVBEEBEEZIEFELCHRNCAHA T2 LW TEE, KA., CTOX>2MBEIZTAE
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v FTBZDOERAZEDIC(TEDLDEVWSRATVELER®DAET) . 78I NzFv &
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LRNVAFEFESDODEMBPEROT IO EINTEL, BRE., 2200 BEIT 2WHEY 10
V=R« T7Ouw v EYITENIZHHF Yy RNBERERLILED, PERLEETITDDODID
X9 REnE., ThEAKT, EVLARNLV20FEHEMKT 2 Lickbd, £, TOX
SRBEWOH., BYILANNLV20BRFHERER TSIk TERE, LHAL, ThALDHSTOD
DEE., EODBEVLRVOBEOMEBEICDE> TEMT Z2XEI RV, FMERICE T 3T
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NVWZEFELCMHERATZEEZVWHRY YR - Tuyrsoazeg/ MRz sMEz2z69%. Bk
ZhBEERATZCLE. BR8N LRNNVOBRKZEMOXERL., HAKEER2 RIF X
FTICAREICT 2 EZRZET S, T hAbbE, EOVBVEHNLANILVOBHOEEN D BWVE
KMILRVOBRWEOREEZ IOy 78S, FLFOWTEHD, ChODOEDZEKEEE X 20
AVIEBEBVWTHEMDS TEAWRVELIR., D/ F-3MoRHEIE TEBZROELI LY
WMEHET, VBV ITAN—YT A ZERTDHEDPENTH S,
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NWBRICOWEINTE W,
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AHBAZNEBERKT 20T, FIANTHZ, o, flzE. LV 1 OFEHMOEY
THLANN2D0BEMOE LU TCZ Ty 78 5DTEEL., MADEHMZRUOUEZIZERKR?
ZE/—FRILEHHBTHLENTEEBLEEZEWRT %,
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ERL, B#HiE., YVY—X--7Javyy «- J)—TO0YPHBIY—-X - Ty I7icEEN5H
HMF YR NBRECIYEVITEINE, KON EVHOFHF Y XNV BEREZET ZMREMIE.
BRI, UV—X-Tuavyy  « JNN—TOBHOYWHY Y- - Tay IhoihE 3
Ko, B (ARRKBL) 93PV Y—RA - Tuyv sty ¥ryr7Ehi, &
DRKREVWEBOENHEFy X NVEBERZAT ZEME. RN, VY—X Ty ¥ .

TNV —TOE®HOYHY YV —X - Ty 7 TEDbDZXIC, BMEITZIYWHRYY—X - T 10
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TEMNTES, LHhL, BRI, TEOMHMOKREY R—F+FT22LHTE3, F40HN
leFELVWZEE., MEBYVY X - TRy ZPEMTYUY—X Ty s« FV—Tixd
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—RFABHOENL, ThOoOHEBEIUMNBLRECKETZITHAH, Fv 32 IVELE
THR, FHINZBEAERTRCLERETEZTHA5, YEBCRIHBINZTHAHH D
VEAZZBHMYFIIUABRUCVATLTE., HOKEOBENLIODETSZEHH 5,
(o102]

AFHEZ, HABROTIAVIFESOROOBREREWNOMRERMET 2., AFHO—
ZFEBICEINE., COLI BRHEREHME., BV ATLOAKCBVWTEHENICEE X
Ns, AEPOHOERmEEBICINE., BEEME. BWCHEKATIETHH, BEVAT
LO7u—FRFy AMHEFy )L (HEAD) KHETHYATLEHRATRETS LD
TE%, REHOET L KKHOERMERERICINIE, BREMEKE. 36PP LTEKS
FARMBEY Y —XH#E (RRC)Y FYubraly - v 7 Fy v r7iE, dovanwlbavyoy s 10
FUYU VTR E>TEBNICRETDZCENTED, HlELLT, BREBRE. Y771 —
LILDWTHMNICHEKT A EHNTES,

(o103]

EODBVEHRLANILDOWS D OEHOTEHEEHNNIC, M1 00Xk, xEHOHMDAE
MEEMEBRICLS., EVEVENLNLVOBRERMOBHR{Es Yy EY T8 RLTWVWSE, L
MoT, BRZ2ENILRNIVOBEHMOERINIAMRINSG, N1 0TIE., 2hiz, ERNLXI
1 (AL1ELTARY) BEU2 (AL2:LTHRY) KHRENTWVWD, Fric., £ L
NNV 1IOHREZEE DDOFEMEIZ., FYYV—R Ty 7 - FJIL—TORBGNOYHY V— 2
cTay s, IhhbbEYHEYY—-X - TJuws0, 4, 8, 12, 16, BXUv2o0mh
EREINS, EHLARNL200RAEZ6 DOFEMEEL. FRUY—R - Taws « 7j 20
—JHiciEINS, LAL, EPNLANNL10OBHEEOEEZPEMRT DI, £HL AR
W2 O0BMIE. SV —RX«Tuavyy « J)IV—TOEBD2DODOYH Y Y —X « Tawv ¥y
ey ryr7Ehnzd, COEICEPNLAANVIBIRUTCENLRNL 20EHE T Y — X -
Taw g e =T LRy EyTT BT, BEEMEIOHRLDODED T L F T
TIWVKEET BT ENOREICES, MSIKELTBXREHEEHEMIC, K1 0DENL
RNV2LEERHNLAXNVTIORMEE., HCUVY—R-TJayy « F)l—JlcxvEryr7Enc
WTeEhEB, BR2%E/ —F (230 / —F) C8vRZCEVTES,

(0104]

HM1oo#leRiE, BR{EESMOMADNHEINEBRREMEZN RT3, Fio, £H L
NI BIUT20MERIIEEIN, EHLARNIVAORBEIEBSIUTRAIEINE, K 30
L0, EVLRNVADOBHEIHIEITRERELZHARTHAICEBITENVCEKERINE
VW, O EEEAETHD, Hl2E, ERNLARILA402TOREMDS, B -WHEHY V—X
Ty s, FREEREBOVY X T uay s D8R OEEINTE LV, HlEEL
T, BERL RNV A4DBHP2DODULIEL., TOI3BD—HDHEN, HlZEEHLARNIL2D
BHICbE>THHEIN2 2L HDES,

(o105]

10T, B2 LANNLORMEN., TE2F3 PEVEET, LYY —X 7
ay s =S bEevwvErysiEnsd, 36GPP LTENXRYZEKR—J)L-Uryroay
THFEFALTE., EHLAXNVITI E2DODR—PDCCHEME., 1DOUYY—X - Tawys .

TGNV —THOBRZZYWHIYY —X - Ty s bty ryr73nhs, cOflTE, UY-— 40
AeTduayy e GNN—=TDH A, 4D0D0YWHYY - TRy IZRELVL, 1DDY
V=R eTJuvyy e FNV—THNT, EHLANXIVIDR—PDCCHZ, EHLXXIL20DR
—PDCCHEZETZCEHNTEZ, Chid, EBOFTH / — FHAAUEREZME L
L. TIN50/ —FICHLTCRSFEAYZYU—-TFR—PDCCHAEKEINS
b, Bt EHTH 5,

(o0106]

AHEHOIDEMBEBICEIDZFERZEMEI. WSO OHREEEDLT, COBRIC LN
., FO0BVENLARNLVOEMHIATHR I, EOBVENLXLVOEHESRFILENS &
Wolt, RAIELENESBEVNEDOHMOBWNEYIBEADETHZ, TDODTEEF. Fv*
NVWHRAREIELERBGRERZESISOEZRBEST 2T A0, SEHIPVUHEREFRE KK 50
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TA—=INRv I3 50%E1ES % (A2, BE2WBIY—-—X - Tuy sz 5ds L5
KR PERRTZ2CENTEZCLICED., 1. ISR T IR E—F
FHIEREBETDZENTESLICED) . chid, Sy I Rk—=J)b - UV IDO#HEOE L
VBEU, B - FIERBETAHRICHTAELDIWVWY AL DAENS, 5k, £
MLV ABXUSOBRMOEBENBKT S, COTELE, EDBVENLRNILOEMH
DEERNEODENARATE., FELEETHS., L0503, Z0L52EH8E. ok
BREMD T2 =T 42T T4 vTEELIHMBHPOVSEABVNILTHS, MAT., B
ZEELANNOBRMEMOEEZEA BT ZCLiICE, BRI NEZEDNEVERT A X
DTS4 Y FEEFEMEO 7oy F FRBIEEHR, EYVY —X EANDORHIBEF v 2L O
KOMBEHNEYEY TR ELEEENS, MABOBREEMERTIERL. BEH5EH L)) 10
DEHERLCIYVY—ZX - TJuyy « F)—=TFricary s by 795070, %
EHBELUR-PDCCHERIHPIECE>THDENZ YUY =X - THawv s« F)—TOK
FRABICIZZ2/BHEEHERT S,

(o107]

K11, 12, 13K, BHié, ERRCE>TIhLDOBRMEMRI ZHEF v RIVHE
2. YWHYY—-X - Ty PBIURBOCYAARKHETZ2INSOBEHONMEE ZFHH
TEHROOHERT, 2N, F1HNEERNLNILV1IOBRFHZRL, ZOTOMNETER
LRNLV20EMEZRL, TOTOMEENLANILAOBEHERL, TORBICKEL 2 DD ¥
BENLILAXNNLVSOBEMEZRT ., RADHEKBOERILE>T, B2 RBGZRT,
(0108] 20
K11, BLAOY A ZXADYY—X T vy « FN—-TODHEGIKCAREHERZBEI
DB ZERT, FiIZ, K1 10&H% (a) ., VY —X Ty ¥y« F)—=TO% A XMNH2
PHUYUY—-ZX Ty ZICEFLI, EPYLARNL, 2, 4, BXUSODEHIEFNSDY
HUY—ZX - Juy 7y Eryr7Ensflzrxd. EWLANV10FREHE (A2EE1 D
B 1101 &) . B/ NV—THORUOZHWHYY—Z - Juay s bty By
ENd, ERNILANILV1IOEBEMEE6DHEZ, ENL NNV 206D0D0FEMEERL, UV —X
cTmw g s =Ty EryrSEIhN, FRICED, TS DBEMIEEE, EHLANL
loBEMEEET D, LML, 6220V —X - TJuawy «- T —=—TLhrpEELLEWVI
VN bRy YT REERTBENTES, LTEDAYTFFAMNTE., Y141 X20
RBGOBEOKKNGELXPRBEIEZ. 11 ~26HOMDPRBTHB, Y4 X3DR 30
BGCGOHFHE., 27T~63HDPRBYWHZ., YT X4DRBGCGOHFHFIF, 64~110
HMOPRBNHZ, JEABRICETI N LOFEME., $ClkbEBLE, FEFIF T
SR ENTES,

(o1009]
EHLARXINLVAD2DOD0BFME. BFD4L4DODYYV—X - Tuavy .« Fib—TF L=y ¥
YIOEN, BBREHE 2OV —RA Ty TNN—TEHIN—-F B, RREIC. EYL
NNV8D2ODBHME., RDOKSL~x vy rFEnzd, $abb, F1OBRMEREFRILA
RTIvEVYITEh, F2oBMETHARTI v EY I Ihi, i, EHLANL80D
F1OBRFHE. BHDA4DDYY—X Ty d « FNN—=TEHAN—-F %, EHL N8
DF20FME, 4aWHIYY —X - Tay 7OZH bl ToBEINS, COflTR 40
VE1IORSRB. BROO20OY YR TUaw s s =T EHANRN=L., F20H0IE
EBBEOUY R T aw s F—=T5BLXUG6EIN—-FTZ, H11., 12, BLKU
13TE.,. PEBEMESPIZIONLEHEBFEOBHNE LT, BEMERT, HHOY A XE. B
FribENz@MBic >0 TR, RAEOEHMLANLVIHET S, oWENZRETOVTIE,
BHEREHOZSR 2R L., ChODMPRKFOMTEHREIND, flzE. 11 (a
) iE. TERBOEHNLRNILVSOE2OBRMMD2DDEHY (FTNFNA4HEF v 2IIVEEDY
AX) EHL, ChHDOHE PP HICAIPRBENTIERINDZDERT,
f0110]

1102 (b)) KiF., VY—A-Tavys « JV—TO% A XHIYWHL ALY 7
Oy 7 TCHHH0%ERT, i, EPRLXXVIORBMEE, 6 O2O8 YUY —X--Tavyy .« J 20
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N—TOEFOWHY Y —A « Tuay sy blcevy ¥y r7Ehns, £EHLRNL2DEHIE.
BFUYV =X Tavys I —TORBEO2 DO Y —X - Ty Hlc v I E
N2, Pbh3 &I, COEI BTV EYTIRED, EPLRNIV I ORHEHE., EHL )
2OMEMEEE LRV, ERNL XN 40220 MHMIE. UVY—X+Taw s .« 7 )L—7H
HFEDEREL, LEAST, BT 222000V R« Pl —FCEENR>TI Y EY
TJEND, Fio, ENLNIV40FE1oBML1IO0O2EF,. F1DYY—X--Tuay 7y 7
W—TORBOMBI YA - TJuy st F20UY—X-Tuvyy - J—-TD%
TOYWHYY—A-TJuyv bty ¥y 7E3nd, £HLRXNVA4DE20BMEE K
W, XOFMBAWEZRYVY =X - TJuawyy «- V=T #3E5L0#4 Lty Eryrians
c BHLRILBOFE1OBMERFLEN, LN 40Oy EY T ERAMKIC, Tk 10
B, FIOAERZEYY X Ty s « I —T#30RbDILBEILEI LKL
T. v EYITENE, LRALVSEMHMEIVAAX3IDRBGEIDHRELTSDT, RBG
#3DNFBI1IOAREAEYUY X - Tavd « FNV—TTHD, RBG#3DHEHKEDP RBA
DBEDERING, COHEG, ERLXNILVSOELIOBRMI. YV —X Ty s %
V—71, 2, BXU3tcxwvEEryr7En, vy—X--7Juavy - J—-7T30K%E
HEINS, EWLRXLVIDFE20HEMIE. 78I Ns, 8E., ENL XL 20EHIC
bl TEEEEND, FIZ., LRXLVSOREFOTHENTZ2PRBOEETOZEHTOME
B, ERLRXNV2D0F 1, B2, 5, BXUBEORMOZIMB LIS YE YT END

(0111] 20

M11DE%9 (c) F. BRZEMPI A X4V Y —A - Tnawv s« F)l—TLEZ<TY
Y 7EnschHs. M1 1OFD (a) BXT (b)) KHELTAXLmOH &M H.
ENLAXNV1OEMHE., FVVY—X - TJuwvy « FV—-—THORYOYHY V—X « T 1
wHIRRYyEYTEND, ERNLANLV 2O (BF1oFEML 103%E) 3. 8V Y —
AeTduayy e GNN—TORBED2DOYHYY —-—X - Ty sy Eryy7Enz,
NHSWERBGCGOFEBOPRBTHDLDSL, EWNLRNIV4D200@#IZ. RAbIh, #H 1
DHPABERYY =R - Tav s « F)—7, I EbEFNFTRIYY—R -Tays .7
W=7 # 1 BEXCVY—R Ty s - F—=T#2 iy ¥Err7Ehzsz, £EHLX)L
8O 1 HDDfEME. RfbEh. FB1OFMAMERZYVY—-X Ty s - F)—TLIC~

VIUENTIN—TORBRKESEINS, LEKST, TOEME., VVY—X 701 30
W e TNV —TH#1BIC#2Z2h13—FT 2, ENLRNILSOE2OEMHT. EHL )L
2OBEMICOLESTHEEINS, F20FEMO, ?WMENTZ2PRBOKETIDOEZEIMA I

VY—X 70wy« J)V—=—T#1, #2, #5, BXU#60mEBEDOD2DODOWHEY V
— X Ty EicfiEd %,
fo112]

COEIE, ML 1E,. EHLRXVIOBEMPIZTYY—X Ty 7« F)IV—TDRH
OMY Y — X - Ty JHICHNBT A2EMEEEZRT ., EHLANNL 1 IDEBVENL
RXIVOFEMHEE, UV—R-TJuav s - J)l—TOKRbhEEBEEIND, YWHY Y —X T
Oy o « =78, BTN 2BHEOT A XEDEDNIVES (Hl2E, ERLXL
AOBWICOVTRIL 1 OHD (a) BXU (b)) ZBRINTEV) | BHE., 8OV 40
V=R e Ty G NN—=TENIN—-FTBHEREDB, TDOXIRBEE, BEHE., hN—
éh%%%ﬁw~7®5B@%%ﬁw~7®&bbkﬁAéh% EHLANIL8D1I DO
BEHIE, 28I 3, %éh%%ﬁ@%%‘%it\uv~x-7m/b TN—=TD
MbOiLEBAEZINS, §45bb, INLOEFHRTE. LNV 2OBRMICDLI>THaEENS
fo11 3]

M1OLDHEHETT CICLICHALEZELS KK, K1 1. IR EAEREMAEZREMET 3
CBEZV, COBTIE., ERLARXINL1IO66DDBRHEH. EHNLANL2D6D0FEME. £19
LNV ABRUTBKDWVWTRFNEFN 2 DOBREMERAT S, chid, BIAELTETH
AEnhs, HENEEHK THS. LML, REBHEICHhERESAEZL, FHLAN LT E 50
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DREHORE ., AT LOBEHRICH> TEIRTZENTES, IHIK, BHICEDVIED
NEZRARYY -2, HIHF I INVERTHI->TE XL, HIHFvy 2IIVERE, WHY Y
— A TRy ITEDENEVEDETRZILHNTES, COBE. HIAFYy RINVEEDOE
MO EMENS, AFHIE., fl@Fry 2NV BRZLEFELLBEHTHA LN TES, TH I
VEARUYUY—-X (RYY—-X - Tuay s ERRRHEBFYyRNVEE) B, BT LE. WHE
VY —R Ty 207 )V—7, £33 2HBFry 2N BRDI NV —TLX I NV
btz hhEE580VDHbITTERY., REPFOREDOFE, kbbb, LOEVWERKL
NIVOEFEINEBERHELIDIDBLVLRNLOSREINTERHEEEZTOHEERE, T5 L
REABRVY R« =Tt BEBRE{EAMNETH S, MKEIL, BE3LXILVORFE
WMEOEHEEZBRKTZ2-D0BRE., BRZEI ARV Y—A - Ty s« JL—T1t 10
EALIKEHAT ST ENTES,

(011 4]

M12k, RBGHAX2 (a) . 3 (b)), BXU4 (c) DOVWT, KHEHORE
O—EiEERZRT, LEN- T, ERLANNL1OKBHE (RBCH A X2HAFHINS &
ETOFE1IOFEM1 2014528 G, N1 1KELTEREZfERAB Yy EY T END,
Tabb, ThbooEMIE, FUYV—R 70wl « JV—TORWUOYWHY VYV —A T
Oy bicww by F7Ensg, ERLXV20BME. TEEEAS, EHNLANIL 1 OEREMHD
Ry EVIFJENEYHY YR - Tay 7 KE<YWHI YV —-X - Tay I hbiEDZ &S
vy r7ENns (RBGHAXA4DHEE, LAV 2OFE1DOFEHM1203%F28REN
w) ., THhRER, RBGCOBEDNAS I PRBOY 7 e ind %, COBTIE, £ 20
MLV A4DOEHS, MOl eI, §hbE, TNHORDLDOLEFNRFROY V— R
e THay Y TN —TOKRDLDIOVIEBEEIEZCEICES>T. v EYTENDE (LN 4
DEI1IOREM1202z2z2BENEV) . K1 2T, 1PRBOY T FAHBIRIANTW
5, LHPL., AEBHBCARKBEEEIAT, EravEHLANLoRMEER. YV —X T
W e TNV —TOBREVIE, EREHOENL NNV OFERHMICHL T, 2D Loy
V=R Ty a7 FENRTE LV,

(0115]

COEIERBERE., V1T X 2BXU3DORBGIODWVWTE., M1 1O#CEL T
NEBRRZEMEEDEZ WL, LAL, YA X4 0UY—X Tavyy « J)V—ThmOEHL
ANNV2OBRMBKOVTE., BVWERZCENTES (KDY (c) ) ¥7riE. RB 30
COBEIHNILNULIERETACEMNTES, AlEELT. Y7 FE, HIOEHLRNILOIE
MICH LT, FIZERBEVEIIBOEN LA NICEH LT, EET R ENTES,
(01161

MOEBREIT, N1 3ERTEIIEARHARLII2BERFEHMICEFKEITSZEDTHD., L
TeloT, BRIV A4D2DDEHD, BEERS2L5C8BG5ENS., LRXNLV4LADOEL1OE
M1302W, RBGOFEIDPRBEELSIN, F20HEM1303E. RBGCORE
DR HFAERZPRBEESING, COMKICED, Tav T3 X L1 EBXULA
W2DBEHOEONS VA BLZIENRTES, Flic, K1 3., Mol &REKE. £9L
NNV TOBRHE (LRX)V1IOFE1OBRHE13012Z2BHEINALEL) A, FUY—X Ty
e BNV —TORHAOYWHY Y — X - Tav sty EryrFEan, EHLRNL20EME ( 40
LRIV 2OELIOBML 304%2BRENTZV) BN, BUY—ZX T vy« F)L—TD
BHEODO2DDYUY =R« TOay 7Ry EVYITENEZDERT, LI EVWEHL NI
O, BrzfEME, BR32L50BEIRZENTED, UYV—R - Tuawy s« 7)L—
TOBEVLEDOADESLEIMNIE., RBCOBEVEEKDVIHLTEREENTZY T
FE#EHATBHIELETES, lIEELT, HOENL NNV OBEMICHNTZIT FEERT
528 TED, 7M., HCEHNLILNIVOBEMTEKLEEZ> T,

(o117]

K11, 12, BKUT13CELTEXREHTE. E0BVEHNLXILD 1 DOERD
RFftEn, ACLRILVDOI DOBRMPTEINZBEERLE, flrLE, BAER &
UDBMENZ2EHNLARNILE, LRV8THok, LML, ARPFEICHhECBEINR L, 20
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EBEOBhH / —F (ZEB/—F) PACHEREMI VA EHEFT 202 L0 K K-
FEBEBHIE, EOVBVEHLARLIEDODNT, HEODHIhIZEHEY K- T 32 &
MTEZ, T, FHRILANNV4ADIEEOBHIDEEIATEL L, 11, 12, B&
G13ClE., LXV1OEHELP., ECRBCHOBRWMOHBEF v 2 INVEE " UYV—X -7
ay bty EryIEnNsorRLE, LHAL, LRIV 1 DEMEIZERZ., RBGHDOE
BOHBEF ¥ RNVER VY —R - Tayv v Eryr/Ents iy, O3 5588E

LRV 2DOBEMIEZ. RBCHORBHDPRBTHBLTIL,
f0118]

BHEROMH / — PO ER—TrCELT, FRPOFOEMERICINE., 1 DORRF/

— RO, TDVEVEHNILARALOSEEINTZBEMOMBE., IIORE/ —FoOo, ML LA 10
ODoMEINEREHOMBLIEIRLZS (R, BXT%) ., chid, flz2EBE/ —FID
KISUTEMI BT ENTES,

f0o119]

flzi&, 3GPP LTEUU—XA8 (BLUHDODUVIU—X) K&, UEWE., &
FIEHRIC, WhbWABC - RNTIIKLE->T#iAlENd, C—RNTIEEARNKC., 16
WhFTREINBETHS., LED>T, AEHICBTI2HH/ —FID, $E KRR
BHEIDH, AHEOFLEAUCBNFICLoTHRNTEZERETZENTES, B
T—HTE., COEIEHBNFOLEY FO1IDERLIERITZ. KOVEBVEHNLXRXILDOER
(BEF) OMNENT T FENBZDES D, BXU /TG, WYY —X 70w 7T
ENCBbWnwWy 7 rEN2h%E, RET S, A, ik —FI1IDORTME Y M. C 20
DX %M (BHEA) P1HBEYVY—X - Tuy s 7rENns (Eyvbh=1) o,

Y7 REINEVY (Ev h=0) PEEHAIN S,

f0120]

BREEVEWNLILANLVE, OS5 LTORENZZEHPFELL, ED/PMETVERDE
MY Y —R Ty 725323 LtENEEMOMBELE. F1OZE/ —FELE?2
DERER/—FRETHA-THI AR THZ, MzE, EHOZE/ —FcHLT., &

WML ARALV1IBLIUT20HIEZ. ACMB LRy Yy T EINTEL, EHLANLVAIBET
JSERESOFME. ERXECDHIND (§hbbENbDBFEMOMNBEELDS) .
fo121]

FOVEVEHNLARNIVILE>DTEIIDIEBEVWEN I AN Ty 7Ed s, BXUZFoH 30
EFRKT 272D, ARFONOEBIEERL INE., KDVBVEHNL L OEHMIE ., H @
FryrNVERIOED, ARIELEF1OHEF vy 2V EBEROMEBE, F1OIDEKNE
LRIV OBEHMOFEF » 2V EBEBEROMEBLE -THH, PR EEEFE2O0HMEF v 2V
BEOMBR.,. F20XL 0 EVENLARNNLVOBEMOFFF vy X NVEEOMBER —TH 3
c HIOEDEOVEWNLANNOY A ZWE, BE2O0XDHEVWEWNLANNLVOY A X EEFERD

IO AR EWmMATEE, EDVBVEHRNLANVOEWHLANL « A X XD ENT N,
MAZE., EVBVENLARNNLVOBHIZALSOBRMTCHY., CORBRHOE 1 OHEF v %
VEEEF, ERLXXV1IOFEMOMEBICS Yy EY T EN, CTORMOE 2 OHIEF v %L
BHEOMBIEZ., ENL NNV 20BHEOHREFy FNVBEREOWTNLOMNMEBEILYTYE Y T X
N, THICMOBTIE., FVEVENLRILVOBHBALSOBEMTHD., TOBEMOD 40
F1OHMEF v X IVEREI, EPLAXNL1IO1IDOBHOMBRS Y E YT EN, TO®E
MOB2HBIUFEIOHBEF vy XN EROMEBEE, EVLANIL 201 DOBRMEOMEILT
w7 ENn3,

(o012 2]

ERLARNLDTayF I ERKT DI, MOoOERBEEBICIAE. DEHEHNOH A
F ¥ RNVEHRIEFI, RBCGHOPRBIIYwvEYZTEN, P EE1DOPRBIE. &0
BOWLAXNVOEWBRHICEI D EAGBBEFy RNVBRCEMFHT A ZL, XX, K1
3 () WEh, YA X4D8RBGCHDE2DPRBE., ENL NNV 1EBXKU 207
HOHEF vy FINVEBERICKX>THHINZ LB RV ERDDPE, LENST, TOK
3HADDPRBEZMAMLT. ENLANABITG /38O WMENEREZIEKT 1Y

3
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5N TED, TOXI2%PRBEFHLTER, EWL A NSO E IRz E
T2 TER, TOXICLT, KODBMOENLARL (BEA) OBMICK>TT
TN EDOENTWVWEIRBCHATEDTWVWDPRBZ, E0E0EHLAIL (EH
) OBREMHICEIHICHHAT AN TES,

(o012 3]

Mo~y EYFHRACKS CECREINEZ 1 DODO0MEEZ, VY—A - 70y 7T
LEEINDZVATLEBEN, EE2EINZRBCGYAXOBEGETHRVWERIL., AT L
BED—-HOWTHEWMERBCAHAGFEITSZILEEGNHEZLTHB. HHWVWE. MNEWVRB
GHAAXDBFRKIERFIK, RBGYH A ZAHEHNLRLVEIDENNETWVWCT EHREEIHDES., L
feM->T, R—PDCCHRBM#MZRBG LIt wE Uy V3 rLE, chbDT &R EREIC 10
ANZRETHZ, FlzE,. 11 (b)) TR, LRXNV4DOF10OKHEEZ, F1DRBG
DEIDPRBETEDLDZEILLIYEUITTEZERTELRL, EWVWI3DIE. 5 L7k
BE. BEHOFE1ORBEF vy 2NV BREIFHAEPRBILYYE Y VT BHILEHTERL
NETH 5, RLBMAEBREER., ¥EEZRBGCH TS AV FESOEDDOREME 2 H
HFrY»ZNVBREWRETETZLZAAKTEZIETHS, HIOMBEE, Mo HAIC
SOBEHOBEDELBIKDIODPHNAAEPRBOARKSZIC LA DZEBEEIL. 2TOH
HMF I NEHXREPRBECRYEVITEZLESLEFNFNOBRMP 7 I NS &
ThHhz, LER->T, fIlZERKLI 1 (b)) T, WA ITZHME, LRXNVALDELOD
BHEDFEIOPRBTCHHBLTEGDPRBTRTITZ2DOTE AL, ZOoObhitE 1D
PRBTHBLTCHEADPRBTCRTITZEDETZTENTES, 20
(012 4]

AHEHOGA T -—FHHEEEIINE, 2R/ - FEHh#H./ —FTHb, #E/—Fide
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Application Number 16241368

Filing Date 2019-01-07

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor [ Chun-Wei Huang
Art Unit 2464

Examiner Name Ricky Quoc Ngo

Attorney Docket Number 1426-283.101

PPO: "Text proposal for search space”, 3GPP DRAFT,; R1-1800495, 3RD GENERATION PARTNERSHIP
1 PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA- ]
ANTIPOLIS CEDEX ;FRANCE vol. RAN WG1, no. Vancouver, Canada; 20180122 - 20180126 12 January 2018.

INTERDIGITAL INC: "On Remaining Details of Minimum System Information Delivery", 3GPP DRAFT; R1-1720623,
3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES

2 LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ;FRANCE vol. RAN WG1, no. Reno, USA; 20171127 - 20171101 []
18 November 2017 (2017-11-18).

3 European Search Report from EP Patent Office in corresponding EP Application No. 19150466.1, dated June 24, |:|
2019.

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 to applicant.

1 See Kind Codes of USPTO Patent Documents at v 0

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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Electronic Acknowledgement Receipt

EFS ID: 36453811
Application Number: 16241368
International Application Number:
Confirmation Number: 6576

Title of Invention:

METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Chun-Wei Huang

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-283.101
Receipt Date: 28-JUN-2019
Filing Date: 07-JAN-2019

Time Stamp: 19:33:23

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Information Disclosure Statement (IDS)
Form (SB08)

56262

1426-283-101--
IDSasFiled06282019.pdf

2c1ace8618dd39b5192c3486e158320cabe]
déeSh

no 2

Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

763801

2 Non Patent Literature NPL-R1-1800495.pdf no 4

dfbdeDa7f3cea5c4848347026db3012f2cb9|
dc29

Warnings:

Information:

1008885

3 Non Patent Literature NPLL-R1-1720623.pdf no 4

bf79cf2d5b26f7c1e900fa%e213b116035d8
2315

Warnings:

Information:

1994185

4 Non Patent Literature NPL-EPSearchReport.pdf no 8

a566ba3667adc2129a0fc454abf4279b40cf|
a4b5

Warnings:

Information:

Total Files Size (in bytes): 3823133

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/241,368
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 24 minus 20= 4 OR |x 100 - 400
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2120
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (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.
** |f 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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/241,368 01/07/2019 2827 2120 1426-283.101 24 3
CONFIRMATION NO. 6576
106622 FILING RECEIPT

o0 T e i, uite 1530 0

Costa Mesa, CA 92626
Date Mailed: 02/01/2019

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)
Chun-Wei Huang, Taipei City, TAIWAN;
Ko-Chiang Lin, Taipei City, TAIWAN;
Applicant(s)
ASUSTek Computer Inc., Taipei City, TAIWAN;

Power of Attorney: The patent practitioners associated with Customer Number 106622

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/619,041 01/18/2018

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: 01/31/2019
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/241,368

page 1 of 3

Petitioners' Exhibit 1010, p. 315
AT&T et al v. Asustek Computer
IPR2024-00992



Projected Publication Date: 07/18/2019
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET CONFIGURATION IN
A WIRELESS COMMUNICATION SYSTEM

Preliminary Class
365
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: PA..
PTO/AIASZA (B7-13)

Document Description: Power of Altorney Approved for use through D1/31/2018. OME 0651-003%
U5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papermwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it displgys a valid OMB control number.
"
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS )

NOTE: This form is to be submitted with the Power of Attomey by Applicant form (PTO/AIA/S2E) 1o identify the application 1o 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/AIASZE identifies the application to which the Power of Altorney is
directed, the Power of Attorney will not Be recognized in the application.

Application Number Not Yet Assigned

Filing Date January 7, 2019

First Named Inventor Chun-Wei Huang

Title METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE
SET CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

Art Unit Not Yet Assigned

Examiner Name Not Yet ASS%Q ned

Attorney Docket Number §1426-283 101

SIGNATURE of Applicant or Patent Practitioner
Signature ligaﬂg N @aﬁ@/ Date {Optional) Jaﬁuary '? 2019
Name Sang N. Dang Registration 51,186

Number

Title (if Applicantis a
juristic entity)

Applicant 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 certifications. If
more than one applicant, use muliiple forms.

*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 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
1.11 and 1.14. This collection is estimated to take 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis 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 ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,
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Doc Code: PA..

s PTCIAIAIB2B (67-13)
o]

Document Description: Power of Altorney Approved for use through 11/30/2014. GMB 0851-0051

U.S, Patent ang Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1885, no parsons are required to raspond to a collection of information urdess it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in gither the atfached transmittal letter or
the boxes below.

Application Number Filing Date

{Noie: The boxes above may be left blank if information is provided on form PTO/AIA/S2A.)

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

oR 106622

[:] ¥ hereby appoint Practitioner(s} named in the attached list (form PTO/AIABZC) as my/our attorney(s) or agent{s), and to transact
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) of identified above. (Note: Complete form PTO/AIABZC.)

Please recognize or change the correspondence address for the application identified in the atiached transmittal
tetter or the boxes above to:

E The address associated with the above-mentioned Custorner Number
OR

E] The address associated with Customer Number:
OR
Firm or
individual Mame

Address

City | State |
Country

| Email :

Telephone

| arm the Applicant (if the Applicant is 2 juristic entity, list the Applicant name in the box):

inventor ar Joint Inventor {title not required below)
Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

Agsignee or Person fo Whom the Inventor is Under an Cbligation to Assign {provide signer's title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Propristary Inferest (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 title if applicant is a juristic entity)
SIGNATURE of Applicant for Patant

The undersigned (whose fitle is suppiied below) i authorized to gct}on behalf of the appiicant {e.g., whare the appiicant is a juristic entity). _—

ORI

Signature E/f f} v RU‘\ A {‘;ﬂ e U Date (Optional) | K‘v&f{,‘ .7 l\/j Rl f\
Mame MING-HSIL HSU | ‘
Title Director of ASUETek Computer inc.

NOTE: Signature ~ This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for sighature reguirements
and cerifications. If more than one appficant, use multiple forms.

ETcta( of forms are submitted.

By ao0s

This coliection of informiation is required by 37 CFR 1,131, 1.32, and 1.33. The information is required ta obtain or retain a benefit by the public which is to file (and by the
USPTG to process) an application. Confidentiality is governed by 36 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated tu take 3 minutes to compiete,
induding gathering, preparing, and submitting the completed application farm ta the USPTC. Time will vary depending upon the indhidual case. Any comments an the amount
of tirne you require ta complete this form andior suggestions for reducing this burden, should be sent to the Chief fnformation Officer, U, 8. Patent and Trademark Office, LS.
Depariment of Commeree, £.0. Box 1450, Alexandda, VA 22313-1450. D0 NOT S8END FEES OR COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner
for Patents, 2,0, Bosx 1450, Alexandria, VA 223131450,

If you need azsistance in completing the form, call 1-800-FTC-9199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Chun-Wei Huang and Ko-Chiang Lin

Title: METHOD AND APPARATUS FOR PROVIDING CONTROL
RESOURCE SET CONFIGURATION IN A WIRELESS
COMMUNICATION SYSTEM

Serial No.: TBD Filed: Herewith

Examiner: TBD Group Art Unit: TBD

Attorney Docket No.: 1426-283.101 (1070028-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: 64 Page Specification; 7 Page Drawings:

2 Page executed Declaration; 2 Page Information Disclosure Statement by Applicant; and 2 Page

Power of Attorney are being transmitted to the United States Patent and Trademark Office via

EFS-Web January 7, 2019.

Date: January 7, 2019 /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 PROVIDING CONTROL RESOURCE SET
CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Chun-Wei Huang

Filer:

Sang N. Dang/Sandy Kim

Attorney Docket Number:

1426-283.101

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 4 100 400

Miscellaneous-Filing:

Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2120
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Electronic Acknowledgement Receipt

EFS ID: 34779273
Application Number: 16241368
International Application Number:
Confirmation Number: 6576

Title of Invention:

METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Chun-Wei Huang

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-283.101
Receipt Date: 07-JAN-2019
Filing Date:
Time Stamp: 15:55:35

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2120

RAM confirmation Number

010819INTEFSW15560100

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 . . .
Number Message Digest | Part/.zip| (ifappl.)
126199
1 Application Data Sheet WebADS.pdf no 8
21dfa6b990920d72a1ec8a4b8ba35fcff064|
e7ce
Warnings:
Information:
1535416
5 1426—283—101——Z?ckageAsF|Ied. yes 30
p 8207a7c8b9193d3fa10238cc66923715ed3
3fabe
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal of New Application 1 1
Fee Worksheet (SB06) 2 2
Specification 3 61
Claims 62 65
Abstract 66 66
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The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined 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 CFR 5.2:

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:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Chun-Wei Huang

Residence Information (Select One) () US Residency (® 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 112 | State/Province | or

Postal Code Country i ™

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ko-Chiang Lin
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Postal Code | Country i ™
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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 | Add Email | | Remove Email

Application Information:
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Total Number of Drawing Sheets (if any) 7 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 previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country -
filed application

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 35U5.C

] 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
months after filing.

Representative Information:

Representative informaticn 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).
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Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e}, 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim informaticn 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” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Claims benefit of provisional 62/619041 2018-01-18

Additional Domestic Benefit/National Stage Data may be generated within this form by
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Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
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for retrieval under the priority document exchange program {PDX) the information will be used by the Office to automatically attempt retrieval
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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 below).

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 {EPQO), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization (WIPQ), 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.

u 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.
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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.
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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
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person to whom the inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest) together with one or more
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Q Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest
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Name of the Deceased or Legally Incapacitated Inventor:
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Organization Name ASUSTek Computer Inc.
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Phone Number Fax Number
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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.
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METHOD AND APPARATUS FOR PROVIDING CONTROL RESOURCE SET
CONFIGURATION 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. 62/619,041 filed on January 18, 2018, the entire disclosure of which is incorporated

herein in its entirety by reference.
FIELD

[0002] This disclosure generally relates to wireless communication networks, and more
particularly, to a method and apparatus for providing control resource set configuration 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] Methods and apparatuses for providing control resource set configuration in a
wireless communication system are disclosed herein. In one method, a network node transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map. The network node is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

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 Table 7.3.2.1-1 taken from 3GPP 3GPP R1-1721341.
[0011] FIG. 6 is a reproduction of Table 10.1-1 from 3GPP R1-1721343.
[0012] FIG. 7 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

[0013] FIG. 8 is a flow diagram for one exemplary embodiment from the perspective of a

network node.

DETAILED DESCRIPTION

[0014] The exemplary wireless communication systems and devices described below

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

2
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communication systems are widely deployed to provide various types of communication such as
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.

[0015] 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:
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #89; Final Report of 3GPP TSG RAN
WGI1 #AH_NR2 v1.0.0; Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #AH_NR3;
Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis; Final Chairman’s Note of
3GPP TSG RAN WGI Meeting #91; R1-1721341, “NR; Physical channels and modulation
(Release 15)”; R1-1721343, “NR; Physical layer procedures for control (Release 15)”; and TS
38.331, “NR; Radio Resource Control (RRC); Protocol specification (Release 15)”. The
standards and documents listed above are hereby expressly incorporated by reference in their

entirety.

[0016] 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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[0017] 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.

[0018] 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.

[0019] 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.

[0020] 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.

[0021] 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.

[0022] 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.

[0023] 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 Ny 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.

[0024] 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. Ny modulated signals from transmitters 222a through 222t are then transmitted

from N7 antennas 224a through 224, respectively.

[0025] 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.

[0026] An RX data processor 260 then receives and processes the Ng received symbol
streams from Ng receivers 254 based on a particular receiver processing technique to provide Nr
“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.

[0027] 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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[0028] 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.

[0029] 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.

[0030] 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.

[0031] 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.

[0032] In the Final Chairman’s Note of 3GPP TSG RAN WG1 Meeting #90bis, the

following agreements and working assumptions were reached:

Agreements:
* One set of the following parameters determines a set of search spaces
* A setof aggregation levels
* The number of PDCCH candidates for each aggregation level
* PDCCH monitoring occasion for the set of search spaces
Agreements:
* At least for cases other than initial access, to identify a set of search spaces, following
parameters are configured by UE-specific RRC signaling:
* The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
*  One value from {0, 1, 2, 3,4, 5, 6, 8}
* PDCCH monitoring occasion for the set of search spaces
*  One value of from {1-slot, 2-slot, [5-slot], [ 10-slot], [20-slot] } (at least 5
values)
*  One or more value(s) from 1% symbol, o symbol, ..., 14" symbol within
a monitored slot
» Each set of search spaces associates with a CORESET configuration by RRC
signaling

Update after email approval:

Agreements:

® For PDCCH monitoring occasion of 1-slot, 2-slot, [5-slot], [10-slot], and [20-slot],
» Slot-level offset value for PDCCH monitoring occasion is also supported.
<~ For N-slot monitoring occasion, the offset is one from [0, N-1].

» Note: symbol-level bit map of monitoring occasion within a slot agreed at RAN1#90bis is

still available.
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[0033] In 3GPP R1-1721341, some configurations of the PDCCH structure are quoted

below:

7.3.2 Physical downlink control channel (PDCCH)
7.3.2.1 Control-channel element (CCE)

A physical downlink control channel consists of one or more control-channel elements (CCEs)

as indicated in Table 7.3.2.1-1.
FIG. 5 (a reproduction of Table 7.3.2.1-1 taken from 3GPP R1-1721341).

7.3.2.2 Control-resource set (CORESET)

A control-resource set consists of Ngg"™FT resource blocks in the frequency domain, given by

the higher-layer parameter CORESET-freq-dom, and NSORFSET € {1,2,3} symbols in the time

symb

CORESET

domain, given by the higher-layer parameter CORESET-time-dur, where N =" =3 is

supported only if higher-layer parameter DL-DMRS-typeA-pos equals 3.

A control-channel element consists of 6 resource-element groups (REGs) where a resource-
element group equals one resource block during one OFDM symbol. Resource-element groups
within a control-resource set are numbered in increasing order in a time-first manner, starting
with O for the first OFDM symbol and the lowest-numbered resource block in the control

resource set.

A UE can be configured with multiple control-resource sets. Each control-resource set is

associated with one CCE-to-REG mapping only.

The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved,
configured by the higher-layer parameter CORESET-CCE-REG-mapping-type, and is described
by REG bundles:

- REG bundle i is defined as REGs {iL,iL+1,...,iL+ L—1} where L is the REG bundle size,

i=0L... NS [L-1, and NG = NESRSFT N CORESET is the number of REGs in the

CORESET
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- CCE ; consists of REG bundles {f(6;/L), f(6j/L+1)...., f(6j/L+6/L-1)} where f(-) is an

interleaver

For non-interleaved CCE-to-REG mapping, L=6 and f(j)=j

For interleaved CCE-to-REG mapping, Le {2.6}for NSORBET —1 and Le {v CORSET,6} for

symb symb

NEORESET ¢ 5 3} where L is configured by the higher-layer parameter CORESET-REG-bundle-

symb

size. The interleaver is defined by

= (FC +C+ Ngin )mod (ngggESET /L)

j=cR+r
r=01,.,R-1
c=0]1,.,C-1

¢ =[vggse=r f(r)]
where Re {2,3,6} is given by the higher-layer parameter CORESET-interleaver-size and where

ngy 18 a function of N for a PDCCH transmitted in a CORESET configured by the
PBCH or RMSI

ngiy € 10,1,--,274} is a function of the higher-layer parameter CORESET-shift-index.

The UE may assume

- the same precoding in the frequency domain being used within a REG bundle if the higher-
layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size

- the same precoding in the frequency domain being used across the all resource-element
groups within the set of contiguous resource blocks in the CORESET if the higher-layer
parameter CORESET-precoder-granularity equals the size of the CORESET in the

frequency domain

For a CORESET configured by PBCH, L=6 .
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7.3.2.3 Scrambling

The UE shall assume the block of bits 5(0)....,b(M, —1), where M, is the number of bits
transmitted on the physical channel, is scrambled prior to modulation, resulting in a block of

scrambled bits 5(0),...,b(M,, —1) according to
b (i) = (b(i) + c(i))mod 2
where the scrambling sequence c(i) is given by clause 5.2.1.

7.3.2.4 PDCCH modulation

The UE shall assume the block of bits 5(0).....5 (M, —1) to be QPSK modulated as described in

clause 5.1.3, resulting in a block of complex-valued modulation symbols d(0),...,d(M ., —1) .

7.3.2.5 Mapping to physical resources

The UE shall assume the block of complex-valued symbols 4(0),...,d(M,,, —1) to be scaled by a

symb
factor Bppeey and mapped to resource elements  (k,1) . 10 increasing order of first &, then 7, in

the resource-element groups used for the monitored PDCCH.

7.4.1.3 Demodulation reference signals for PDCCH
7.41.31 Sequence generation

The UE shall assume the reference-signal sequence r(m) is defined by

r(m) =L(l—Z-C(Zm))+jL(1—2-6(2m+1)).

V2 V2

where the pseudo-random sequence c(i) is defined in clause 5.2.1.

7.41.3.2 Mapping to physical resources

The UE shall assume the sequence r(m) is mapped to physical resource elements according to

10
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al(c{’l”u) = PDMRS -r(3n+ k/)
k=NEP Ln/NS‘;,l?]‘;ESET J+ 4k’ +1
k'=0,1,2

]=nmod N CORESET

symb
n=~01,..
where the following conditions are fulfilled

- they are within the resource element groups constituting the PDCCH the UE attempts to
decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-
REG-bundle-size,

- all resource-element groups within the set of contiguous resource blocks in the CORESET
where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-
precoder-granularity equals the size of the CORESET in the frequency domain.

The reference point for & is

- subcarrier 0 of the lowest-numbered common resource block in the CORESET if the

CORESET is configured by the PBCH or RMSI,
- subcarrier 0 in common resource block O otherwise
The reference point for / is the first OFDM symbol fo the CORESET.

A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the
presence or absence of DM-RS in the CORESET.

In absence of CSI-RS or TRS configuration, and unless otherwise configured, the UE may
assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler
shift, Doppler spread, average delay, delay spread, and spatial Rx.

[0034] A CORESET can be configured with an association between the DMRS antenna
port of receiving the CORESET and one or more than one reference signal(s). In 3GPP R1-

1721343, the following quotation specifies the UE procedure for receiving control information.

11
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10 UE procedure for receiving control information

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause
for both MCG and SCG

- When the procedures are applied for MCG, the terms ‘secondary cell’, ‘secondary cells’ ,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving

cell, serving cells belonging to the MCG respectively.

- When the procedures are applied for SCG, the terms ‘secondary cell’, ‘secondary cells’,
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells (not
including PSCell), serving cell, serving cells belonging to the SCG respectively. The term
‘primary cell” in this clause refers to the PSCell of the SCG.

A UE shall monitor a set of PDCCH candidates in one or more control resource sets on the active
DL BWP on each activated serving cell according to corresponding search spaces where

monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.

A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of
half frames for transmission of SS/PBCH blocks in a serving cell. If the UE has received SSB-
transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception
overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1,
the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes
indicated by SSB-transmitted-SIBI. 1If a UE has received SSB-transmitted and if REs for a
PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-
transmitted, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block

indexes indicated by SSB-transmitted.

If a carrier aggregation capability for a UE, as included in UE-NR-Capability, is larger than X,
the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH
candidates the UE can monitor per slot when the UE is configured for carrier aggregation

operation over more than X cells. When the UE is configured for carrier aggregation operation

12
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over more than X cells, the UE is not expected to be configured with a number of PDCCH

candidates to monitor per slot that is larger than the maximum number.

10.1 UE procedure for determining physical downlink control channel assignment

A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A
search space can be a common search space or a UE-specific search space. A UE shall monitor

PDCCH candidates in non-DRX slots in one or more of the following search spaces

- aTypeO-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTTI on a primary cell;

- aTypeOA-PDCCH common search space for a DCI format with CRC scrambled by a SI-
RNTTI on a primary cell;

- aTypel-PDCCH common search space for a DCI format with CRC scrambled by a RA-
RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;

- aType2-PDCCH common search space for a DCI format with CRC scrambled by a P-
RNTTI on a primary cell;

- aType3-PDCCH common search space for a DCI format with CRC scrambled by INT-
RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-
RNTI, or C-RNTI, or CS-RNTI(s); and

- a UE-specific search space for a DCI format with CRC scrambled by C-RNTTI or CS-
RNTI(s).

A UE is provided a configuration for a control resource set for Type(0-PDCCH common search
space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer
parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the
monitoring occasions for TypeO-PDCCH common search space as described in Subclause
Error! Reference source not found.. The TypeO-PDCCH common search space is defined by

the CCE aggregation levels and the number of candidates per CCE aggregation level given in

Table 10.1-1.

13
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The UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeO-PDCCH common search space and the Type2-PDCCH common search space, and for
corresponding PDSCH receptions, and the DM-RS antenna port associated with SS/PBCH
reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,
average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence

initialization is the cell ID.

For TypeOA-PDCCH common search space or for Type-2 PDCCH common search space, the
control resource set is same as the control resource set for TypeO-PDCCH common search space.
A UE is provided a configuration for TypeOA-PDCCH common search space by higher layer
parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common

search space by higher layer parameter paging-SearchSpace.

A subcarrier spacing and a CP length for PDCCH reception with TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space

are same as for PDCCH reception with TypeO-PDCCH common search space.

A UE may assume that the DM-RS antenna port associated with PDCCH reception in the
TypeOA-PDCCH common search space and the DM-RS antenna port associated with SS/PBCH
reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift,

average delay, and spatial Rx parameters.

A UE may assume that the DM-RS antenna port associated with PDCCH reception and
associated PDSCH reception in the Typel-PDCCH common search space are quasi co-located
with the DM-RS antenna port of the SS/PBCH reception associated with a corresponding
PRACH transmission.

If a value for the DM-RS scrambling sequence initialization for TypeOA-PDCCH common
search space, or Typel-PDCCH common search space, or Type-2 PDCCH common search space
is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in
SystemInformationBlockTypel, the value is the cell ID.

If a UE is configured for downlink bandwidth part (BWP) operation, as described in Subclause

Error! Reference source not found., the above configurations for the common search spaces

14
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apply for the initial active DL BWP. The UE can be additionally configured a control resource
set for TypeO-PDCCH common search space, TypeOA-PDCCH common search space, Typel-
PDCCH common search space, or Type2-PDCCH common search space for each configured DL
BWP on the primary cell, other than the initial active DL BWP, as described in Subclause

Error! Reference source not found..

FIG. 6 (a reproduction of Table 10.1-1 from 3GPP R1-1721343 showing CCE aggregation levels
and number of candidates per CCE aggregation level for PDCCH scheduling
SystemInformationBlockTypel in TypeO-PDCCH common search space)

For a serving cell, higher layer signalling provides a UE with P control resource sets. For
control resource set p, 0< p< P where a UE-specific search space, a Type2-PDCCH common

search space, or a Type3-PDCCH common search space is mapped, the higher layer signalling

provides:

a control resource set index by higher layer parameter CORESET-ID;

- aDM-RS scrambling sequence initialization value by higher layer parameter PDCCH-
DMRS-Scrambling-ID;

- anumber of consecutive symbols provided by higher layer parameter CORESET-time-

duration;
- aset of resource blocks provided by higher layer parameter CORESET-freq-dom;

- a CCE-to-REG mapping provided by higher layer parameter CORESET-CCE-to-REG-
mapping-type;

- aREG bundle size, in case of interleaved CCE-to-REG mapping, provided by higher
layer parameter CORESET-REG-bundle-size;

- acyclic shift for the REG bundle interleaver [4, 38.211] by higher layer parameter
CORESET-shift-index;
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- an antenna port quasi co-location, from a set of antenna port quasi co-locations provided

by higher layer parameter 7CI-StatesPDCCH, indicating quasi co-location information
of the DM-RS antenna port for PDCCH reception;

- an indication for a presence or absence of a transmission configuration indication (TCI)
field for DCI format 1_0 or DCI format 1_1 transmitted by a PDCCH in control resource

set p, by higher layer parameter 7CI-PresentInDCI.

For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter
CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with
non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP

bandwidth of NZY* PRBs where the first PRB of the first group of 6 PRBs has index 6-’—N§E‘f" /6-‘

If the UE has not received an indication for an antenna port quasi co-location from the set of
antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS
antenna port associated with PDCCH reception in the UE-specific search space is quasi co-
located with the DM-RS antenna port associated with PBCH reception with respect to delay

spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.

For each serving cell that a UE is configured to monitor PDCCH in a search space other than

Type0-PDCCH common search space, the UE is configured the following:
- anumber of search space sets by higher layer parameter search-space-config;

- for each search space set in a control resource set p

o an indication that the search space set is a common search space set or a UE-

specific search space set by higher layer parameter Common-search-space-flag;

o anumber of PDCCH candidates M " per CCE aggregation level L by higher

layer parameters Aggregation-level-1, Aggregation-level-2, Aggregation-level-4,
Aggregation-level-8, and Aggregation-level-16, for CCE aggregation level 1,
CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and
CCE aggregation level 16, respectively;
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o a PDCCH monitoring periodicity of &, slots by higher layer parameter

Monitoring-periodicity-PDCCH-slot;

o a PDCCH monitoring offset of o, slots, where 0<o, <k, , by higher layer

parameter Monitoring-offset-PDCCH-slot;

o a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the
control resource set within a slot for PDCCH monitoring, by higher layer

parameter Monitoring-symbols-PDCCH-within-slot.

A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the

PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot.

A PDCCH UE-specific search space s, at CCE aggregation level Le {1,2,4,8,16} is defined by a

set of PDCCH candidates for CCE aggregation level L.

If a UE is configured with higher layer parameter CrossCarrierSchedulingConfig for a serving
cell the carrier indicator field value corresponds to the value indicated by

CrossCarrierSchedulingConfig.

For a serving cell on which a UE monitors PDCCH candidates in a UE-specific search space, if
the UE is not configured with a carrier indicator field, the UE shall monitor the PDCCH
candidates without carrier indicator field. For a serving cell on which a UE monitors PDCCH
candidates in a UE-specific search space, if a UE is configured with a carrier indicator field, the

UE shall monitor the PDCCH candidates with carrier indicator field.

A UE is not expected to monitor PDCCH candidates on a secondary cell if the UE is configured
to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in
another serving cell. For the serving cell on which the UE monitors PDCCH candidates, the UE

shall monitor PDCCH candidates at least for the same serving cell.

For a control resource set p, the CCEs corresponding to PDCCH candidate m,  of the search

space for a serving cell corresponding to carrier indicator field value »., are given by
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N
L {[Ypykp + {%J + na] mod| Nec, /Lj} i

p,max

where

for any common search space, Y., =0;

for a UE-specific search space,¥,, = (4,-v,, \JmodD, Y, | =npy #0, A, =39827, A =39829, and

P T pkyl

D =65537;

n,, 1s the carrier indicator field value if the UE is configured with a carrier indicator field for the

serving cell on which PDCCH is monitored; otherwise, including for any common search space,

N, 18 the number of CCEs, numbered from O to N , -1, in control resource set p;

m_=0,..M" —1,where M ;ﬁza is the number of PDCCH candidates the UE is configured to

ey p.ncr

monitor for aggregation level L for a serving cell corresponding to #,, ;

w @€y.
for any common search space, M, =M}";

for a UE-specific search space, M (", is the maximum of M) for all corresponding DCI

p.max

formats over all configured #., values for a CCE aggregation level L in control resource set p;

the RNTI value used for n,,,, is defined in [5, TS 38.212] and in [6, TS 38.214].
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A UE configured to monitor PDCCH candidates in a serving cell with a DCI format size with
carrier indicator field and CRC scrambled by C-RNTI, where the PDCCH candidates
may have one or more possible values of carrier indicator field for the DCI format
size, shall assume that an PDCCH candidate with the DCI format size may be
transmitted in the serving cell in any PDCCH UE specific search space
corresponding to any of the possible values of carrier indicator field for the DCI

format size.

[0035] In 3GPP TS 38.331, PDCCH-Config IE in the RRC standard is quoted as follows:

PDCCH-Config
The PDCCH-Config IE is used to configure UE specific PDCCH parameters such as control
resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH.

PDCCH-Config information element

e —— ASN1ISTART

e —— TAG-PDCCH-CONFIG-START

[ ]

e —— Downlink control channel related parameters

® PDCCH-Config ::= SEQUENCE {

e —— Tist of Control Resource Sets (CORESETs) to be used by the

UE

¢ controlResourceSetToAddModList SEQUENCE (SIZE

(1..maxNrofControlResourceSets)) OF ControlResourceSet
OPTIONAL,

¢ controlResourceSetToReleaselist SEQUENCE (SIZE

(1..maxNrofControlResourceSets)) OF ControlResourceld
OPTIONAL
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® searchSpacesToAddModList SEQUENCE (SIZE

(1..maxNrofSearchSpaces) OF SearchSpace

e OPTIONAL,

® searchSpacesToReleaselist SEQUENCE (SIZE
(1..maxNrofSearchSpaces) OF SearchSpacelId OPTIONAL
®

®

¢ —— FFS: Is this timing information applicable to the entire

PDCCH or could it be different per CORESET?

¢ —— FFS: Is there a default timing (to be used at least until
first reconfiguration). Are the fields optionally present?
e timing SEQUENCE {
° dl-assignment-to-DL-data TYPE FEFS!,
° ul-assignment-to-UL-data TYPE FEFS!,
L dl-data-to-UL-ACK TYPE FES!
e |}
e OPTIONAL,
®
e }
®
20
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e —— A time/frequency control resource set (CORESET) in which to
search for downlink control information (see 38.213, section

X.X.X.X)FFS_Ref

¢ ControlResourceSet ::= SEQUENCE {

® controlResourceSetId ControlResourceSetId,

®

® —— Frequency domain resources for the CORESET. The network

ensures that the CORESET is within the BWP configured for a UE.
(see 38.213, REF)

¢ frequencyDomainResources TYPE_FFS!,
e —— Starting OFDM symbol for the CORESET (see 38.213, REF)
¢ startSymbol INTEGER

(0..maxCoReSetStartSymbol),

¢ —— Contiguouse time duration of the CORESET in number of

symbols see 38.213, section x.x.x.x)FFS_Ref

¢ duration INTEGER (1..maxCoReSetDuration),

¢ —— Resource Element Groups (REGs) can be bundled to create REG

bundles. This parameter defines the size of such bundles.

¢ —— (gee 38.211, section 7.3.2.2)
® reg-BundleSize ENUMERATED {n2, n3, n6},
¢ —— Mapping of Control Channel Elements (CCE) to Resource
Element Groups (REG). (see 38.211, 38.213, FFS_REF)
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® cce-reg-MappingType ENUMERATED {

interleaved, nonlInterleaved },

®¢ —— Precoder granularity in frequency domain (see 38.213,

section FFS_REF)
® precoderGranularity TYPE_FFS!,

® —— Corresponds to Ll parameter 'CORESET-interleaver-rows' (see

38.211, 38.213, section FFS_Section)
¢ interleaverRows ENUMERATED {n2, n3, n6}

e OPTIONAL,

® —— Corresponds to L1 parameter 'CORESET-shift-index' (see
38.211, 38.213, section FFS_Section)

¢ shiftIndex FFS _Value

e OPTIONAL,

¢ —— Reference to a configured TCI State providing QCL

configuration/indication for PDCCH.

® —— Corresponds to L1 parameter 'TCI-StateRefId' (see 38.211,
38.213, section FFS_Section)

¢ tci-StateRefId FFS Value

e OPTIONAL,
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e —— PDCCH DMRS scrambling initalization. Corresponds to Ll
parameter 'PDCCH-DMRS-Scrambling-ID' (see 38.214, section 5.1)

¢ —— When the field is absent the UE applies the value TBD/FFS
® pdcch-DMRS-ScramblingID FFS_Value

¢ OPTIONAL

¢ —— TD of a Control Resource Set.

® (ControlResourceSetId ::= INTEGER

(0..maxNrofControlResourceSets—1)

e —— A search space defines how/where to search for PDCCH
candidates. A search space is associated with one Control

Resource Set

® SearchSpace = SEQUENCE {

¢ searchSpaceld SearchSpaceld,

®

e —— The CORESET applicable for this SearchSpace.

e —— FFS: Value 0 identifies the common CORESET configured in
MIB?

® —— FFS: Values 1..maxNrofControlResourceSets-1 identify

CORESETs configured by dedicated signalling?
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® controlResourceSetId ControlResourceSetId,

®

e —— Slots for PDCCH Monitoring configured as periodicity and

offset. Corresponds to L1 parameters 'Montoring-periodicity-

PDCCH-slot' and

e —— 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)

e —— 5115, s110, s120 FFS

® monitoringSlotPeriodicityAndOffset CHOICE {

. sl1 NULL,

. sl2 INTEGER (0..1),
. sl5 INTEGER (0..4),

. s110 INTEGER (0..9),

. s120 INTEGER (0..19)

e OPTIONAL,

e —— Symbols for PDCCH monitoring in the slots configured for

PDCCH monitoring (see monitoringSlotPeriodicityAndOffset).

¢ —— The most significant (left) bit represents the first OFDM
in a slot. The least significant (right) bit represents the last

symbol.
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® —— Corresponds to L1 parameter 'Montoring-symbols-PDCCH-
within-slot' (see 38.213, section 10)

¢ monitoringSymbolsWithinSlot BIT STRING (SIzE (14))

e OPTIONAL,

¢ —— Number of candidates per aggregation level. Corresponds to

L1 parameter 'Aggregation-level-1' to 'Aggregation-level-8'

¢ —— (gee 38.213, section 10)
¢ nrofCandidates SEQUENCE {
o aggregationLevell ENUMERATED {n0O, nl, n2, n3,

n4, n5, no6, n8},

o aggregationLevel2 ENUMERATED {n0O, nl, n2, n3,
n4, n5, no6, n8},

o aggregationLeveld ENUMERATED {n0O, nl, n2, n3,
n4, n5, no6, n8},

L aggregationLevel8 ENUMERATED {n0O, nl, n2, n3,
n4, nb5, n6, n8}

[0036] The following terminology and assumption may be used hereafter in the detailed

description:

*  BS: anetwork central unit or a network node in NR which is used to control one or multiple
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TRPs which are associated with one or multiple cells. Communication between BS and

TRP(s) is via fronthaul. BS may be referred to as central unit (CU), eNB, gNB, or NodeB.

*  TRP: a transmission and reception point provides network coverage and directly

communicates with UEs. TRP may be referred to as distributed unit (DU) or network node.

*  (Cell: acell is composed of one or multiple associated TRPs, i.e. coverage of the cell is
composed of coverage of all associated TRP(s). One cell is controlled by one BS. Cell may

be referred to as TRP group (TRPG).

*  NR-PDCCH: A channel carries downlink control signal which is used to control
communication between a UE and a network side. A network transmits NR-PDCCH on

configured control resource set (CORESET) to the UE.
*  Slot: a scheduling unit in NR. Slot duration is 14 OFDM symbols.
*  Mini-slot: a scheduling unit with duration less than 14 OFDM symbols.

[0037] In the current NR standard as disclosed in 3GPP R1-1721343 and TS 38.331, a
CORESET can be configured by indicating time duration and a bit map. The bit map may
indicate at least a starting OFDM symbol for monitoring the CORESET in a slot. Each bit in the
bit map corresponds to an OFDM symbol in a slot. If a bit position in the bit map has a value of
one, it represents a starting OFDM symbol for monitoring the CORESET. The CORESET may
be monitored from at least a starting OFDM symbol(s) indicated by the bit map and occupying
following OFDM symbol(s) until the configured time duration is reached. For example, if the
time duration of a CORESET is configured as 2 and the bit map indicates 10000000000000, the
UE may monitor the CORESET (receive at least a PDCCH) on OFDM symbol #0 and #1 in a

slot.

[0038] However, if a bit map indicates a starting OFDM symbol belonging to the
following OFDM symbol(s) of previous starting OFDM symbol indicated by the bit map (e.g.,
time duration of a CORESET is 2 and the bit map is 1100000000000000), a UE may be confused
about the configuration. If this situation does not specify nor is captured in the standard, how a
UE treat this situation needs further consideration. In addition, if the bit map indicates a starting

OFDM symbol on the last few OFDM symbols of a slot, this may create a problem where the
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CORESET may be configured across a slot boundary. For example, if time duration of a

CORESET is 2 and the bit map is 00000000000001, how a UE handle this configuration also

needs further consideration. Potential solutions are described below.

[0039] According to one solution, a restriction on the configuration of a CORESET is
established. The UE does not expect to receive a CORESET configuration with an overlap
OFDM symbols indicated by a bit map indication and the CORESET duration and/or with a

CORESET monitoring pattern across a slot boundary.

[0040] According to another solution, the UE is configured to or could deal with one of
the above-possible scenarios. For example, a UE is configured with a CORESET. Alternatively,
the UE receives a signal indicating configuration of a CORESET. The configuration of the
CORESET includes at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. A set of the bit position(s) in the bit map have value one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between each bit position (indicating value one) in the set (or bitmap) is
larger than or equal to a number. The interval (or distance) between two bit positions indicating
the value one in the bit map is larger than or equal to a number. The interval (or distance)
between two neighboring bit positions indicating value one in the set is larger than or equal to a
number. Two neighboring bit positions indicating the value one could be the two closest bit
positions indicating value 1. An interval or distance between two bit positions could be a
number of bits between the two bit positions. The two bit positions could be neglected when
calculating the interval or distance. For example, an interval or distance between two bit
positions indicating value 1 for a bitmap “10001000000000” is 3. Alternatively, an interval or

distance between two bit positions could be difference of the two bit positions.

[0041] In one embodiment, the number is the time duration of the CORESET.
Alternatively, the number is the time duration of the CORESET minus one. In another
alternative, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET has a
restriction that interval between two bit positions indicating value one is larger than or equal to 2

minus 1 (e.g., the bit map is 10100000000000). The UE does not expect to receive a
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configuration of a bit map such that the interval (or distance) between the two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is
11000000000000). The UE could ignore a configuration of the bit map such that the interval (or
distance) between two bit positions indicating value one in the bit map is smaller than the
number (e.g., the bit map is 11000000000000 when the number is 1). The UE could ignore part
of the bit map such that the interval (or distance) between the bit positions indicating value one
in the part of the bit map is smaller than the number (e.g., if the bit map is 11000000100000, the
UE ignores the first two 1 and applies the last 1 when the number is 1). The UE does not apply a
configuration of the bit map such that the interval (or distance) between two bit positions
indicating value one in the bit map is smaller than the number (e.g., the bit map is

11000000000000 when the number is 1).

[0042] In one embodiment, a base station does not configure the UE with a bit map such
that the interval (or distance) between two bit positions indicating value one in the bit map is
smaller than the number (e.g., the bit map is 11000000000000 when the number is 1). The most
significant bit in the bit map represents the first OFDM symbol in a slot. The least significant bit
in the bit map represents the last OFDM symbol in a slot. The signal could be PDCCH-Config.
The bitmap could be monitoringSymbolsWithinSlot. The time duration could be CORESET-
time-duration. The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on
the signal. The UE may monitor the CORESET on OFDM symbol(s) starting from each bit

position in the set in a slot.

[0043] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol with the following contiguous OFDM
symbol(s) until the time duration of the CORESET is reached. The UE may interpret the bit map
based on the time duration of the CORESET. For example, when a UE is configured with a time
duration 2 and a bit map “11011000000000”, the UE monitors the CORESET the following
symbols in a slot: {1% syrnbol,ZIml symbol} and (4" symbol, 5t symbol}.

[0044] Within a slot, different monitoring occasions for the CORESET indicated by the
bit map can be separated by at least one bit position indicating the value 0. If the bit map

indicates a number of contiguous bit position(s) with the value 1, which the number is smaller
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than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 indicating a monitoring occasion for the CORESET with time
duration as the number. For example, when a UE is configured with time duration 3 and a bit
map “11000101011100”, the UE monitors CORESET for the following symbols in a slot: {1*
symbol, 2™ symbol}, {6™ symbol}, {8" symbol}, and {10™ symbol, 11" symbol, 12" symbol}.
In this example, the UE may interpret the number of contiguous bit position(s) indicating value 1
in the bit map which is smaller than the time duration 3 as a CORESET monitoring occasion

with the time duration same as the contiguous number of the value 1.

[0045] If a bit map indicates a number of contiguous bit position(s) with the value 1,
wherein the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the
CORESET with the time duration or smaller than the time duration. More specifically, if the
number of contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
contiguous monitoring occasion(s) for the CORESET with the time duration. If the number of
contiguous bit position(s) indicating the value 1 is not a multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as
that earlier contiguous bit(s) indicates contiguous monitoring occasion(s) for the CORESET with
the time duration and the last orphan bit(s) indicates a monitoring occasion for CORESET with
time duration smaller than the time duration of the CORESET which depends on number of last
orphan bit(s). Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value 1 can be ignored by the UE. For example, when a UE is configured with a time duration 2
and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols in
aslot: {1* symbol, o symbol}, (3" symbol, 4t symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1* symbol, o symbol}, (3" symbol}. Ina
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, o symbol}. In this example, the UE ignores (3" symbol} indicated by the bit map.
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[0046] Alternatively, if bit map indicates a number of contiguous bit position(s) with
value 1, which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the number of the
contiguous bit position(s) with value 1. For example, when a UE is configured with the time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: { 1% symbol, 2™ symbol, 3™ symbol }, {5 symbol, 6™ symbol}.

[0047] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1 wherein the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET in which the time duration of the CORESET is the maximum time
duration of a CORESET. For example, when a UE is configured with time duration 2 and a bit
map “11110000000000”, the UE monitors the CORESET for the following symbols in a slot:
{1% symbol, o symbol, 31 symbol }, (4" symbol} when the maximum time duration of the

CORESET is 3.

[0048] Alternatively, the signal indicates at least a bit map. The UE may receive the
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with value one exceeds maximum time

duration for a CORESET.

[0049] Alternatively, if the UE receives the bit map indicating the number of the
contiguous bit position(s) with value one exceeds maximum time duration for a CORESET, the
UE may ignore part of the indication of the bit map. Alternatively, the UE may ignore the whole
indication of the bit map. For example, when a UE is configured with a bit map
“11010111000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, o symbol}, {4® symbol}, {6" symbol, 7 symbol, g™ symbol} when the maximum time

duration of the CORESET is 3. In a similar example, when a UE is configured with a bit map
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“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE

may monitor the CORESET in the following symbols in a slot: (8" symbol, ot symbol}.

[0050] The time duration of a CORESET can be determined based on the bit map and
each contiguous bit position(s) with the value one in the bit map. The signal does not indicate
the time duration for a CORESET. The signal indicates a different configuration for different
time duration CORESET(s). The configuration may comprise at least the Control Channel
Element(CCE)- Resource Element Group(REG) mapping type, aggregation level, search space

configuration, and frequency resource assignment. The configuration could be PDCCH-config.

[0051] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating the configuration of a CORESET. The configuration of the
CORESET comprises at least time duration of the CORESET and a bit map. The bit map
comprises 14 bits. The first bit position and the second bit position in the bit map indicate the
value one. The interval (or distance) between the first bit position and the second bit position is
smaller than a number. The interval (or distance) between two bit positions indicating the value
one in the bitmap is larger than or equal to a number. The interval (or distance) between two
neighboring bit positions indicating the value one in the set is smaller than a number. The two
neighboring bit positions indicating the value one could be the two closest bit positions
indicating the value 1. An interval or distance between two bit positions is the number of bits
between the two bit positions. The two bit positions could be neglected when calculating the
interval or distance. For example, an interval or distance between two bit positions indicating
the value 1 for a bitmap “10001000000000” is 3. More specifically, the number is the time
duration of the CORESET. Alternatively, the number is time duration of the CORESET minus
one. Alternatively, the number is the maximum time duration of the CORESET minus one.
Alternatively, the number is the maximum time duration of the CORESET minus one. For
example, if time duration of a CORESET is configured as 2, a bit map of a CORESET may be
11000000000000. The first bit position is closer to the most significant bit in the bit map than
the second bit position. The most significant bit in the bit map represents the first OFDM

symbol in a slot. The least significant bit in the bit map represents the last OFDM symbol in a
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slot. The signal could be a PDCCH-Config. The bitmap could be

monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.

[0052] The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the
bit map. The UE may monitor the CORESET on OFDM symbol(s) in a slot starting from the bit
position(s) in the bit map indicating a value. The value could be one. The UE may monitor the
CORESET on OFDM symbol(s) in a slot starting from the bit position(s) in the bit map
indicating the value. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
a slot starting from the bit position(s) in the bit map indicating the value excluding both or one of
two bit position(s) wherein the interval (or distance) between the two bit positions is smaller than

the number.

[0053] Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot
starting from bit position(s) in the bit map indicating the value excluding the first bit position and
the second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s)
in a slot starting from bit position(s) in the bit map indicating the value excluding the first bit
position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in a slot
starting from bit position(s) in the bit map indicating the value excluding the second bit position.
For example, when a UE is configured with time duration 2 and a bit map “11000101000000”,
the UE monitors the CORESET for the following symbols in a slot: {6" syrnbol,7th symbol} and
(8" symbol, ot symbol}. In this example, the bit locations with too short interval/distance are
excluded. In another example, when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, o symbol}, (6" syrnbol,7th symbol} and (8" symbol, ot symbol}. In this example,
one (the latter one) of the two bit locations with too short interval/distance are excluded. A
similar example could be that when a UE is configured with time duration 2 and a bit map
“11000101000000”, the UE monitors the CORESET for the following symbols in a slot: {2"
symbol, 31 symbol}, {6" syrnbol,7th symbol} and (8" symbol, ot symbol}., e.g. .,excluding the

earlier one.

[0054] Alternatively, the OFDM symbols for different CORESET could overlap. The
OFDM symbol between two CORESETSs could overlap if the interval (or distance) between the
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starting position of the two CORESETS is shorter than the number. In one example, when a UE
is configured with a time duration of 2 and a bit map *“11000101000000”, the UE monitors the
CORESET for the following symbols in a slot: {1 symbol, 2™ symbol}, {2"¢ symbol, 3"
symbol}, {6" symbol,7" symbol} and {8" symbol, 9" symbol}.

[0055] Alternatively, the CORESET time duration of CORESETSs associated with a
bitmap within a slot could be different. The CORESET time duration could be different from the
configured value if the interval (or distance) between starting symbol of two CORESETS is
shorter than the number. In one example, when a UE is configured with a time duration of 2 and
a bit map “11000101000000”, the UE monitors the CORESET for the following symbols in a
slot: {1 symbol}, {2™ symbol}, {6™ symbol,7" symbol} and {8 symbol, 9" symbol}. It can
be observed that the CORESETS corresponding to the first two bits in the bitmap have 1 symbol
time duration even if the configured value is 2, e.g., due to short interval or distance. In a similar
example, when a UE is configured with a time duration of 2 and a bit map “11100101000000”,
the UE monitors the CORESET for the following symbols in a slot: { 1% symbol}, {2 symbol },
{3 symbol}, {6™ symbol, 7" symbol} and {8 symbol, 9" symbol} or {1* symbol, 2™ symbol
}, {3 symbol}, {6™ symbol, 7™ symbol} and {8" symbol, 9™ symbol} or alternatively {1*
symbol}, {2" symbol, 3" symbol}, {6™ symbol,7" symbol} and {8" symbol, 9" symbol}. It can
be observed later two alternatives allow one CORESET corresponding to the first three bits in
the bit map to have a CORESET time duration with a configured value, i.e., 2 and one
CORESET have time duration which is different from the configured value, e.g., 1. For bit
locations corresponding to short interval or distance, time duration can be used as a maximum
time duration or an upper bound of time duration. For bit locations corresponding to a short
interval or distance, a value of 1 could mean a corresponding symbol containing the CORESET

and the corresponding symbol is not the first symbol or starting symbol of the CORESET.

[0056] Different alternatives or different examples can be applied in different slot. For
example, the UE may monitor the CORESET on OFDM symbol(s) in an even slot (i.e., a slot
with even slot number) starting from the bit position(s) in the bit map indicating the value
excluding the first bit position, and the UE may monitor the CORESET on OFDM symbol(s) in
an odd slot starting from the bit position(s) in the bit map indicating the value excluding the

second bit position or vice versa. Different alternatives or examples can be applied to a
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configuration or an indication. The configuration or indication can be transmitted by a base

station to a UE.

[0057] In one embodiment, the UE may ignore the configuration of the CORESET. The
UE may transmit a Negative Acknowledgement (NACK) as a feedback of the signal.

[0058] In one alternative, the UE may monitor the CORESET on OFDM symbol(s) in an
even slot based on the bit map excluding the second bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the
second bit position. Alternatively, the UE may monitor the CORESET on OFDM symbol(s) in
an even slot based on the bit map excluding the first bit position. Alternatively, the UE may
monitor the CORESET on OFDM symbol(s) in an odd slot based on the bit map excluding the

first bit position.

[0059] The signal may include a pattern for indicating the bit map. The pattern indicates
a slot level bit map. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
second bit position. If the bit position of the slot level bit map corresponding to a slot indicates
the value of one, the UE monitors the CORESET in the slot based on the bit map excluding the
first bit position. Alternatively, if bit position of the slot level bit map corresponding to a slot
indicates the value of zero, the UE monitors the CORESET in the slot based on the bit map
excluding the first bit position. Alternatively, if bit position of the slot level bit map
corresponding to a slot indicates the value of zero, the UE monitors the CORESET in the slot

based on the bit map excluding the second bit position.

[0060] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, one time duration is longer and the other time duration is shorter. For a
first CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
starting symbol and a second CORESET starting symbol. The second CORESET starting
symbol could be a next CORESET starting symbol in a bitmap after the first CORESET starting
symbol.
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[0061] In another alternative, the UE determines a CORESET configuration with longer
time duration if the distance or the interval between the first CORESET starting symbol and the
second CORESET starting symbol is longer than a number. Alternative, the UE determines a
CORESET configuration with shorter time duration if the distance or the interval between the
first CORESET starting symbol and the second CORESET starting symbol is shorter than a
number. The number could be the longer time duration minus 1. Alternatively, the number could

be the longer time duration.

[0062] The bitmap is associated with the first CORESET configuration and the second
CORESET configuration. For example, when a UE is configured with a first CORESET with
time duration 2, a second CORESET with time duration 1 and a bit map “11100101000000”, the
UE monitors the CORESET for the following symbols in a slot: {1* symbol}, {2 symbol },
{3 symbol}, {6™ symbol,7™ symbol} and {8" symbol, 9" symbol}. For the CORESET in {1
symbol}, {2 symbol }, (3" symbol}, the configuration of the second COREST is applied. For
the CORESET in {6 syrnbol,7th symbol} and (8™ symbol, ot symbol}, the configuration of the
second CORESET is applied.

[0063] The UE can be configured with two CORESET time durations for a given
CORESET, search space, or bitmap. In one example, one CORESET time duration is longer and

the other is shorter.

[0064] For a first CORESET starting symbol, the UE determines one CORESET time
duration from the two configured CORESET time durations according to a distance or interval
between the first CORESET starting symbol and a second CORESET starting symbol.
Alternatively, the second CORESET starting symbol could be a next CORESET starting symbol
in a bitmap after the first CORESET starting symbol. In one method, the UE determines a
longer CORESET time duration if the distance or the interval between the first CORESET
starting symbol and the second CORESET starting symbol is longer than a number.
Alternatively, the UE determines a shorter CORESET time duration if the distance or the interval
between the first CORESET starting symbol and the second CORESET starting symbol is

shorter than a number.
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[0065] The number could be the longer time duration. Alternatively, the number could be
the longer time duration minus 1. The bitmap is associated with a CORESET whose configured
time duration is the first CORESET time duration and the second CORESET time duration. For
example, when a UE is configured with a first CORESET with time duration 1 and 2, and a bit
map “11100101000000”, the UE monitors the CORESET for the following symbols in a slot:
{1* symbol}, {2™ symbol }, {3" symbol}, {6™ symbol,7" symbol} and {8" symbol, 9"
symbol}. For the CORESET in {1* symbol}, {2“0l symbol }, {3rd symbol}, the CORESET time
duration of 1 is applied. For the CORESET in {6™ symbol,7" symbol} and {8" symbol, 9"
symbol}, the CORESET time duration 2 is applied.

[0066] The UE can be configured with a default CORESET, which is different from the
CORESET indicated by the signal. The time duration of the default CORESET may be shorter
than or equal to the duration indicated by the signal. More specifically, the time duration of the
default CORESET can be one or two. The time duration of the default CORESET is the interval
between the first bit position and the second bit position. The UE may monitor the CORESET
on the OFDM symbol(s) in a slot based on the bit map excluding the first bit position and/or the
second bit position. The UE may monitor the default CORESET on OFDM symbol(s) in the slot

based on the first bit position and/or the second bit position.

[0067] Alternatively, the bit map can indicate at least a monitoring occasion for the
CORESET by indicating a starting OFDM symbol following contiguous OFDM symbol(s) until
the time duration of the CORESET is reached. The UE may interpret the bit map based on the
time duration of the CORESET. For example, when a UE is configured with time duration 2 and
a bit map “11011000000000”, the UE monitors the CORESET for the following symbols in a
slot: {1% syrnbol,ZIml symbol} and (4" symbol, 5t symbol}. Different monitoring occasions for
the CORESET indicated by the bit map can be separated by at least one bit position indicating
the value 0. If the bit map indicates a number of contiguous bit position(s) with the value 1,
which is a number is smaller than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 indicating a monitoring occasion for the
CORESET with the time duration as the number. For example, when a UE is configured with
time duration 3 and a bit map “11000101011100”, the UE monitors the CORESET for the
following symbols in a slot: {1% symbol, 2™ symbol}, {6™ symbol}, {8" symbol}, and {10"
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symbol, 1® symbol, 12" symbol}. In this example, the UE may interpret the number of
contiguous bit position(s) indicating the value 1 in the bit map which is smaller than the time
duration 3 as a CORESET monitoring occasion with the time duration as the contiguous number

of value 1.

[0068] If bit map indicates a number of contiguous bit position(s) with the value 1, which
is the number is larger than the time duration of the CORESET, the UE may interpret the number
of contiguous bit position(s) with value 1 as contiguous monitoring occasions for the CORESET
with the time duration or smaller than the time duration. More specifically, if the number of
contiguous bit position(s) indicating the value 1 is multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with the value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0069] If the number of contiguous bit position(s) indicating the value 1 is not a multiple
of the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET for the time duration and the last orphan bit(s) indicating a
monitoring occasion for the CORESET for the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).

[0070] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration
2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
in a slot: {1% symbol, o symbol}, (3" symbol, 4™ symbol}. In another example, when a UE is
configured with time duration 2 and a bit map *“1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1* symbol, o symbol}, (3" symbol}. Ina
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, o symbol}. In this example, the UE ignores the (3" symbol} indicated by the bit map.

[0071] In one embodiment, a UE is configured with a CORESET. Alternatively, the UE
receives a signal indicating configuration of a CORESET. The configuration of the CORESET
includes at least the time duration of the CORESET and a bit map. The bit map includes 14 bits.
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A set of bit position(s) in the bit map have a value of one. The set of bit position(s) indicates the
starting OFDM symbol(s) in a slot for monitoring the CORESET. The interval (or distance)
between each bit position (indicating the value of one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. The interval (or distance)
between the last bit position (indicating the value one) in the set (or bitmap) and the least
significant bit in the bit map is larger than or equal to a number. An interval or distance between
two bit positions is the number of bits between the two bit positions. The two bit positions could
be neglected when calculating the interval or distance. For example, an interval or distance
between two bit position indicating the value 1 for a bitmap “10001000000000” is 3.
Alternatively, an interval or distance between two bit positions could be the difference of the two

bit positions.

[0072] In one embodiment, the number is a time duration of the CORESET.
Alternatively, the number is time duration of the CORESET minus one. Alternatively, the
number is the maximum time duration of the CORESET minus one. Alternatively, the number is
the maximum time duration of the CORESET minus one. For example, if time duration of a
CORESET is configured as 2, a bit map of a CORESET has a restriction that the interval
between each bit position in the set and the least significant bit in the bit map is larger than or

equal to 2 minus 1 (e.g., the bit map is 00000000000010).

[0073] In another example, the UE does not expect to receive a configuration of a bit
map such that the interval (or distance) between each bit position indicating 1 in the bit map and
the least significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the
least significant bit in the bit map) is smaller than the number (e.g., the bit map is

00000000000001).

[0074] The UE could ignore a configuration of a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The UE could ignore a
part of a bit map such that the interval (or distance) between the bit position indicating 1 in the

part of the bit map and the least significant bit in the bit map (or between the last bit indicating 1
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in the bitmap and the least significant bit in the bit map) is smaller than the number (e.g., the bit

map is 10000000000001 in which the UE applies the first 1 and ignore the last 1).

[0075] In another example, the UE does not apply a configuration of a bit map such that
the interval (or distance) between each bit position indicating 1 in the bit map and the least
significant bit in the bit map (or between the last bit indicating 1 in the bitmap and the least

significant bit in the bit map) is smaller than the number (e.g., the bit map is 00000000000001).

[0076] A base station does not configure a UE with a bit map such that the interval (or
distance) between each bit position indicating 1 in the bit map and the least significant bit in the
bit map (or between the last bit indicating 1 in the bitmap and the least significant bit in the bit
map) is smaller than the number (e.g., the bit map is 00000000000001). The most significant bit
in the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot. The time duration could be a CORESET-time-duration.
The UE may monitor the CORESET on OFDM symbol(s) in a slot based on the signal. The UE
may monitor the CORESET on OFDM symbol(s) starting from each bit position in the set in a

slot.

[0077] If the bit map indicates a number of contiguous bit position(s) with the value 1,
which the number is larger than the time duration of the CORESET, the UE may interpret the
number of contiguous bit position(s) with the value 1 as contiguous monitoring occasions for the
CORESET with the time duration or smaller than the time duration. More specifically, if the
number of contiguous bit position(s) indicating value 1 is a multiple of the time duration of the
CORESET, the UE may interpret the number of contiguous bit position(s) with value 1 as

contiguous monitoring occasion(s) for the CORESET for the time duration.

[0078] If the number of contiguous bit position(s) indicating value 1 is not a multiple of
the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as those earlier contiguous bit(s) indicating contiguous monitoring
occasion(s) for the CORESET with the time duration, and the last orphan bit(s) indicating a
monitoring occasion for the CORESET with the time duration smaller than the time duration of

the CORESET which depends on number of last orphan bit(s).
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[0079] Alternatively, the last orphan bit(s) in the number of contiguous bit(s) with the
value one can be ignored by the UE. For example, when a UE is configured with a time duration
2 and a bit map “11110000000000”, the UE monitors the CORESET for the following symbols
in a slot: {1% symbol, o symbol}, (3" symbol, 4™ symbol}. In another example, when a UE is
configured with a time duration 2 and a bit map “1110000000000”, the UE monitors the
CORESET for the following symbols in a slot: {1* symbol, o symbol}, (3" symbol}. Ina
similar example, when a UE is configured with a time duration 2 and a bit map
“1110000000000”, the UE monitors the CORESET for the following symbols in a slot: {1*
symbol, o symbol}. In this example, the UE ignores (3" symbol} indicated by the bit map.

[0080] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
the value 1, which is the number larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for CORESET which the time duration of the CORESET is the number of contiguous
bit position(s) with the value 1. For example, when a UE is configured with time duration 2 and
a bit map “11100110000000”, the UE monitors the CORESET for the following symbols in a
slot: {1% symbol, o symbol, 31 symbol }, (5" symbol, 6" symbol}. Alternatively, if a bit map
indicates a number of contiguous bit position(s) with the value 1, in which the number is larger
than the time duration of the CORESET, the UE may interpret the number of contiguous bit
position(s) with the value 1 as at least a monitoring occasion for CORESET in which the time
duration of the CORESET is the maximum time duration of a CORESET. For example, when a
UE is configured with time duration 2 and a bit map *“11110000000000”, the UE monitors
CORESET in the following symbols in a slot: {1% symbol, 2" symbol, 3 symbol }, {4™

symbol} when maximum time duration of CORESET is 3.

[0081] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicates at least a
bit position and/or at least on a contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
indicating the number of the contiguous bit position(s) with the value one exceeding a maximum

time duration for a CORESET. Alternatively, if the UE receives the bit map indicating the
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number of the contiguous bit position(s) with the value one exceeding a maximum time duration
for a CORESET, the UE may ignore part of the indication of the bit map. Alternatively, the UE
may ignore the whole indication of the bit map. For example, when a UE is configured with a
bit map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{1* symbol, 2™ symbol}, {4" symbol}, {6™ symbol, 7" symbol, 8" symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of the CORESET is 2. In the above example, the
UE may monitor the CORESET for the following symbols in a slot: (8" symbol, ot symbol}.
The time duration of a CORESET can be determined based on the bit map and each contiguous
bit position(s) with the value one in the bit map. The signal does not indicate the time duration
for a CORESET. The signal indicates different configurations for the different time duration
CORESET(s). The configuration may include at least CCE-REG mapping, aggregation level,

search space configuration, and frequency resource assignment.

[0082] In another embodiment, a UE is configured with a CORESET. Alternatively, the
UE receives a signal indicating a configuration of a CORESET. The configuration of the
CORESET includes at least a time duration of the CORESET and a bit map. The bit map
includes 14 bits. A set of bit position(s) in the bit map have a value of one. The set of bit
position(s) indicates the starting OFDM symbol(s) in a slot for monitoring the CORESET. The
interval (or distance) between a bit position in the set and the least significant bit in the bit map is
smaller than a number. The interval (or distance) between the last bit position indicating a value
of 1 in the bit map and the least significant bit in the bit map is smaller than a number. An
interval or distance between two bit positions is a number of bits between the two bit positions.
The two bit positions could be neglected when calculating the interval or distance. For example,
an interval or distance between two bit positions indicating the value 1 for a bitmap

“10001000000000™ is 3.

[0083] More specifically, the number is a time duration of the CORESET. Alternatively,
the number is a time duration of the CORESET minus one. Alternatively, the number is a
maximum time duration of the CORESET minus one. Alternatively, the number is a maximum

time duration of the CORESET minus one. For example, if the time duration of a CORESET is

41

Petitioners' Exhibit 1010, p. 376
AT&T et al v. Asustek Computer
IPR2024-00992



Attorney Docket No.: 1426-283.101

Client Docket No.: 1070028-US

Filed Via EFS

configured as 2, a bit map of a CORESET may be 00000000000001. The most significant bit in
the bit map represents the first OFDM symbol in a slot. The least significant bit in the bit map
represents the last OFDM symbol in a slot. The signal could be a PDCCH-Config. The bitmap
could be monitoringSymbolsWithinSlot.

[0084] The time duration could be a CORESET-time-duration. The UE may monitor the
CORESET on the OFDM symbol(s) in a slot based on the signal. The UE may monitor the
CORESET on the OFDM symbol(s) starting from each bit position in the set in a slot. The UE
may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map excluding
the bit position. The UE may not expect to monitor the CORESET on OFDM symbol(s) in a slot
starting from the bit position. The UE may be configured with a default CORESET, which is
different from the CORESET indicated by the signal. The time duration of the default
CORESET may be shorter than or equal to the duration indicated by the signal. The time
duration of the default CORESET may be one or two. The time duration of the default
CORESET is the interval between the bit position and the least significant bit in the bit map.
The UE may monitor the CORESET on the OFDM symbol(s) in a slot based on the bit map
excluding the bit position. The UE may monitor the default CORESET on tge OFDM symbol(s)

in the slot based on the bit position.

[0085] The UE can be configured with two CORESETs (e.g., two CORESET IDs)
associated with a search space or a bitmap. The time durations of the two CORESETS can be
different. For example, a first duration is longer and a second duration is shorter. For a first
CORESET starting symbol, the UE determines one CORESET configuration from the two
CORESET configurations according to a distance or interval between the first CORESET
starting symbol and the last symbol in a slot. The UE determines a CORESET configuration for
the longer time duration if the distance or the interval between the first CORESET starting
symbol and the last symbol in a slot is longer than a number. The UE determines a CORESET
configuration for the shorter time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number

could be the longer time duration minus 1. The number could be the longer time duration.
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[0086] In one embodiment, the bitmap is associated with the first CORESET
configuration and the second CORESET configuration. For example, when a UE is configured
with a first CORESET with a time duration of 2, a second CORESET with a time duration of 1
and a bit map “00000101000001”, the UE monitors the CORESET for the following symbols in
a slot: {6™ symbol,7™ symbol}, {8" symbol, 9™ symbol} and {14™ symbol}. For the CORESET
in {14 symbol}, the configuration of the second COREST is applied. For the CORESET in (6"
syrnbol,7th symbol} and (8" symbol, ot symbol}, the configuration of the second CORESET is
applied.

[0087] The UE can be configured with two CORESET time durations for a given
CORESET, a search space, or a bitmap. For example, one CORESET time duration is longer
and the other time duration is shorter. For a first CORESET starting symbol, the UE determines
one CORESET time duration from the two configured CORESET time durations according to a
distance or interval between the first CORESET starting symbol and the last symbol in a slot.
The UE determines the longer CORESET time duration if the distance or the interval between
the first CORESET starting symbol and the last symbol in a slot is longer than a number. The UE
determines the shorter CORESET time duration if the distance or the interval between the first
CORESET starting symbol and the last symbol in a slot is shorter than a number. The number
could be the longer time duration minus 1. Alternatively, the number could be the longer time
duration. The bitmap is associated with a CORESET whose configured time duration is the first
CORESET time duration and the second CORESET time duration. For example, when a UE is
configured with a first CORESET with a time duration of 1 and 2 and a bit map
“00000101000001”, the UE monitors the CORESET for the following symbols in a slot: {6
symbol, 7" symbol}, {8" symbol, 9™ symbol} and {14™ symbol}. For the CORESET in {14
symbol}, the CORESET time duration of 1 is applied. For the CORESET in {6™ symbol,7"
symbol} and {8" symbol, 9" symbol}, the CORESET time duration of 2 is applied.
Alternatively, the OFDM symbols for a CORESET could span different slots. A CORESET
could span a first slot and a second slot if the interval or distance between the last bit position
indicating 1 in the first slot and the last symbol in the first slot is shorter than the number. The
second slot is the next slot of the first slot. For example, when a UE is configured with a time

duration 2 and a bit map “10000101000001”, the UE monitors the CORESET for the following
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symbols in a slot: {1% symbol, P symbol}, {6" syrnbol,7th symbol}, (8" symbol, ot symbol }
and {14" symbol, 1% symbol of the next slot}. Alternatively, the CORESET time duration of
CORESETs associated with a bitmap within a slot could be different. Alternatively, the
CORESET time duration could be different from the configured value if the interval or distance
between the last bit position indicating 1 in the first slot and the last symbol in the first slot is
shorter than the number. For example, when a UE is configured with a time duration 2 and a bit
map “10000101000001”, the UE monitors the CORESET for the following symbols in a slot:
{1* symbol, 2™ symbol}, {6" symbol,7" symbol}, {8™ symbol, 9" symbol} and {14™ symbol}.
It can be observed that the CORESETS corresponding to the last bit in the bitmap have 1 symbol
time duration even if the configured value is 2 due to the short interval or distance to the last

symbol of a slot.

[0088] Alternatively, if a bit map indicates a number of contiguous bit position(s) with
value 1, in which the number is larger than the time duration of the CORESET, the UE may
interpret the number of contiguous bit position(s) with the value 1 as at least a monitoring
occasion for the CORESET, in which the time duration of the CORESET is the number of
contiguous bit position(s) with value 1. For example, when a UE is configured with a time
duration 2 and a bit map “11100110000000”, the UE monitors the CORESET for the following
symbols in a slot: {1% symbol, P symbol, 31 symbol }, (5® symbol, 6" symbol}. Alternatively,
if bit map indicates a number of contiguous bit position(s) with value 1, in which the number is
larger than the time duration of the CORESET, the UE may interpret the number of contiguous
bit position(s) with the value 1 as at least a monitoring occasion for the CORESET, in which the
time duration of the CORESET is the maximum time duration of a CORESET. For example,
when a UE is configured with a time duration 2 and a bit map “11110000000000”, the UE
monitors the CORESET for the following symbols in a slot: {1* symbol, o symbol, 31
symbol}, {4th symbol} when the maximum time duration of the CORESET is 3.

[0089] Alternatively, the signal indicates at least a bit map. The UE may receive a
PDCCH on the OFDM symbol(s) in a slot based on the bit map. The bit map indicate at least a
bit position and/or at least one contiguous bit position(s) as value one. The UE may monitor a
CORESET on the OFDM symbol(s) in a slot based on the bit map. The UE may view the
contiguous bit position(s) as a CORESET. The UE may not expect to have the bit map
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indicating number of the contiguous bit position(s) with value one exceeding a maximum time
duration for a CORESET. Alternatively, if the UE receives the bit map indicating the number of
the contiguous bit position(s) with value one exceeding a maximum time duration for a
CORESET, the UE may ignore a part of the indication of the bit map. Alternatively, the UE may
ignore the whole indication of the bit map. For example, when a UE is configured with a bit
map “11010111000000”, the UE monitors the CORESET for the following symbols in a slot:
{1* symbol, 2™ symbol}, {4" symbol}, {6™ symbol, 7" symbol, 8" symbol} when the maximum
time duration of CORESET is 3. In a similar example, when a UE is configured with a bit map
“11100001100000”, the UE may ignore the first three 1’s because it will exceed the maximum
time duration if the maximum time duration of CORESET is 2. In the above example, the UE
may monitor the CORESET for the following symbols in a slot: (8" symbol, ot symbol}. The
time duration of a CORESET can be determined based on the bit map and each contiguous bit
position(s) with value one in the bit map. The signal does not indicate a time duration for a
CORESET. The signal indicates the different configurations for different time duration
CORESET(s). The configuration may include at least a CCE-REG mapping, aggregation level,

search space configuration, or frequency resource assignment.

[0090] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein a set of bit position(s) in the bit map indicates a value, and wherein an

interval between each bit position in the set is larger than or equal to a number.

[0091] According to another method, the network transmits a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) in the bit map indicates a value, wherein

interval between each bit position in the set is larger than or equal to a number.

[0092] In one or more of the above-disclosed methods, the value is one.

[0093] In one or more of the above-disclosed methods, the number is the duration.

[0094] In one or more of the above-disclosed methods, the number is the duration minus
one.

[0095] In one or more of the above-disclosed methods, the number is maximum duration,

wherein the maximum duration is maximum time duration of a control resource set (CORESET).
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[0096] In one or more of the above-disclosed methods, the number is maximum duration

minus one, wherein the maximum duration is maximum time duration of a CORESET.

[0097] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[0098] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[0099] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00100] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00101] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00102] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00103] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00104] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00105] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00106] In one or more of the above-disclosed methods, the UE monitors a CORESET on

OFDM symbol(s) in a slot starting from each bit position in the set.

[00107] According to one method, the UE receives a signal indicating at least a duration
and a bit map, wherein interval between a pair of bit position(s) indicating a value in the bit map

is smaller than the duration.

[00108] According to one method, the network transmits a signal indicating at least a
duration and a bit map, wherein interval between a pair of bit position(s) indicating a value in the

bit map is smaller than the duration.
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[00109] In one or more of the above-disclosed methods, the pair of bit position(s)

comprises a first bit position and a second bit position.

[00110] In one or more of the above-disclosed methods, the first bit position is closer to

the most significant bit in the bit map than the second bit position.

[00111] In one or more of the above-disclosed methods, the value is one.

[00112] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00113] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00114] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00115] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00116] In one or more of the above-disclosed methods, the signal indicates configuration
of a CORESET.
[00117] In one or more of the above-disclosed methods, the signal is a PDCCH-config 1E

which is used to configure UE-specific PDCCH parameters.

[00118] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00119] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00120] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value.

[00121] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the pair of bit position.
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[00122] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the first bit position of the pair.

[00123] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from bit position(s) in the bit map indicating the value

excluding the second bit position of the pair.
[00124] In one or more of the above-disclosed methods, the UE ignores the signal.

[00125] In one or more of the above-disclosed methods, the UE transmits a Negative

Acknowledgement (NACK) as a feedback of the signal.

[00126] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an even slot based on the bit map excluding the second bit position of the

pair.

[00127] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in an odd slot based on the bit map excluding the second bit position of the

pair.

[00128] In one or more of the above-disclosed methods, the UE monitors a CORESET on

OFDM symbol(s) in an even slot based on the bit map excluding the first bit position of the pair.

[00129] In one or more of the above-disclosed methods, the signal comprises a pattern for

indicating the bit map.

[00130] In one or more of the above-disclosed methods, the pattern indicates a slot level
bit map.
[00131] In one or more of the above-disclosed methods, if bit position of the slot level bit

map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

second bit position of the pair.

[00132] In one or more of the above-disclosed methods, if bit position of the slot level bit
map indicates one, the UE monitors a CORESET in a slot based on the bit map excluding the

first bit position of the pair.
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[00133] In one or more of the above-disclosed methods, the UE monitors a CORESET in

a slot based on the bit map and slot format of the slot.

[00134] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the first bit position with the duration, the UE monitors a CORESET

based on the bit map excluding the first bit position of the pair.

[00135] In one or more of the above-disclosed methods, if the slot format of the slot
indicates a set of OFDM symbol(s) as flexible or uplink which the set comprises part of OFDM
symbols which start from the second bit position with the duration, the UE monitors a

CORESET based on the bit map excluding the second bit position of the pair.

[00136] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00137] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration.

[00138] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00139] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the first bit position and the second bit position of the pair.

[00140] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the pair of bit position(s) and
monitors the default CORESET on OFDM symbol(s) in the slot based on the pair of bit

position(s).

[00141] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
an interval between every bit position in the set and the least significant bit in the bit map is

larger than or equal to a number.

[00142] According to another method, the network transmits a signal indicating at least a

duration and a bit map, wherein a set of bit position indicates a value in the bit map, and wherein
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an interval between a bit position in the set and the least significant bit in the bit map is larger

than or equal to a number.

[00143] In one or more of the above-disclosed methods, the value is one.

[00144] In one or more of the above-disclosed methods, the number is the duration.
[00145] In one or more of the above-disclosed methods, the number is the duration minus
one.

[00146] In one or more of the above-disclosed methods, the number is a maximum

duration, wherein the maximum duration is maximum time duration of a CORESET.

[00147] In one or more of the above-disclosed methods, the number is a maximum
duration minus one, wherein the maximum duration is a maximum time duration of a

CORESET.

[00148] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00149] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00150] In one or more of the above-disclosed methods, the set of bit position(s) in the bit

map indicates monitoring starting OFDM symbol(s) of a CORESET in a slot.

[00151] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00152] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00153] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00154] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00155] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.
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[00156] In one or more of the above-disclosed methods, the UE monitors a CORESET on

OFDM symbol(s) in a slot based on the bit map.

[00157] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot starting from each bit position in the set.

[00158] According to another method, the UE receives a signal indicating at least a
duration and a bit map, wherein a set of bit position(s) indicates a value in the bit map, and
wherein an interval between a bit position in the set and the least significant bit in the bit map is

smaller than the duration.

[00159] In one or more of the above-disclosed methods, the value is one.

[00160] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00161] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00162] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00163] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.

[00164] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00165] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00166] In one or more of the above-disclosed methods, the UE monitors a CORESET

based on the signal.

[00167] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map.

[00168] In one or more of the above-disclosed methods, the UE monitors a CORESET on
OFDM symbol(s) in a slot based on the bit map excluding the bit position.
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[00169] In one or more of the above-disclosed methods, the UE does not monitor a

CORESET on OFDM symbol(s) in a slot starting from the bit position.

[00170] In one or more of the above-disclosed methods, the UE is configured with a

default CORESET, which is different from a CORESET indicated by the signal.

[00171] In one or more of the above-disclosed methods, the time duration of the default

CORESET is shorter than the duration indicated by the signal.

[00172] In one or more of the above-disclosed methods, the time duration of the default
CORESET is one or two.
[00173] In one or more of the above-disclosed methods, the time duration of the default

CORESET is the interval between the bit position and the least significant bit in the bit map.

[00174] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map excluding the bit position and monitors the
default CORESET on OFDM symbol(s) in the slot based on the bit position.

[00175] According to another method, the UE receives a signal indicating at least a bit
map, wherein the bit map indicates at least one bit position or at least one contiguous bit

position(s) with a value.

[00176] In one or more of the above-disclosed methods, the signal indicates a duration.
[00177] In one or more of the above-disclosed methods, the value is one.

[00178] In one or more of the above-disclosed methods, the duration is a time duration of
a CORESET.

[00179] In one or more of the above-disclosed methods, the bit map comprises 14 bits.
[00180] In one or more of the above-disclosed methods, the most significant bit in the bit

map represents the first OFDM symbol in a slot.

[00181] In one or more of the above-disclosed methods, the least significant bit in the bit

map represents the last OFDM symbol in a slot.
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[00182] In one or more of the above-disclosed methods, the signal indicates a

configuration of a CORESET.

[00183] In one or more of the above-disclosed methods, the signal is a PDCCH-config IE
which is used to configure UE-specific PDCCH parameters.

[00184] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map.

[00185] In one or more of the above-disclosed methods, the UE monitors the CORESET
on OFDM symbol(s) in a slot based on the bit map and the duration.

[00186] In one or more of the above-disclosed methods, the number of the contiguous bit

position(s) with the value indicates a time duration of a CORESET.

[00187] In one or more of the above-disclosed methods, if the number of the contiguous
bit position(s) with the value is equal to the duration, the UE monitors the CORESET with the

duration.

[00188] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is smaller than the duration, the UE monitors the CORESET with the

number of the contiguous bit position(s).

[00189] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is multiple of the duration,
the UE interprets the contiguous bit position(s) with the value as contiguous occasions for

monitoring the CORESET with the duration.

[00190] In one or more of the above-disclosed methods, if number of the contiguous bit
position(s) with the value is larger than the duration and the number is not multiple of the
duration, the UE interprets the contiguous bit position(s) with the value as at least one occasion
for monitoring the CORESET with the duration and a occasion for monitoring the CORESET

with time duration equal to number of orphan bit of the contiguous bit position(s).

[00191] As those skilled in the art will appreciate, the various disclosed embodiments may

be combined to form new embodiments and/or methods.
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[00192] FIG. 7 is a flow chart 700 according to one exemplary embodiment from the
perspective of a network node. In step 705, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 710, the network node is not allowed to transmit the signal such that an interval between

two bit positions in the set in the bit map is smaller than a second duration.

[00193] In one embodiment, the second duration is the first duration.
[00194] In one embodiment, the second duration is the first duration minus one.
[00195] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 11000000000000.

[00196] In one embodiment, the interval between two bit positions in the set in the bit map

shall be larger than or equal to the second duration.

[00197] In one embodiment, the network node is not allowed to transmit the signal such
that interval between a bit position in the set in the bit map and the least significant bit position

in the bit map is smaller than the second duration.

[00198] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00199] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00200] In one embodiment, the slot duration comprises 14 OFDM symbols.

[00201] In one embodiment, the bit map comprises 14 bits.

[00202] In one embodiment, the signal indicates the configuration of the CORESET.

[00203] In one embodiment, the signal is PDCCH-config information element.

[00204] In one embodiment, the interval is the difference between two bit positions.
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[00205] In one embodiment, the interval is the number of bits between two bit positions.
[00206] FIG. 8 is a flow chart 800 according to one exemplary embodiment from the

perspective of a network node. In step 805, the network node transmits a signal indicating at
least a first duration and a bit map, wherein the first duration is time duration of a control
resource set (CORESET) and the bit map indicates first symbol(s) of monitoring occasion(s) of
the CORESET within a slot, and wherein a set of bit position indicates value one in the bit map.
In step 810, the network node is not allowed to transmit the signal such that interval between a
bit position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00207] In one embodiment, the second duration is the first duration.
[00208] In one embodiment, the second duration is the first duration minus one.
[00209] In one embodiment, the network is not allowed to transmit the signal indicating

that the first duration is 2 and the bit map is 00000000000001.

[00210] In one embodiment, the interval between a bit position in the set in the bit map
and the least significant bit position in the bit map shall be larger than or equal to the second

duration.

[00211] In one embodiment, the network node is not allowed to transmit the signal such
that interval between two bit positions in the set in the bit map is smaller than the second

duration.

[00212] In one embodiment, the network node transmits a Physical Downlink Control

Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

[00213] In one embodiment, the slot duration comprises 14 OFDM symbols.

[00214] In one embodiment, the bit map comprises 14 bits.

[00215] In one embodiment, the signal indicates the configuration of the CORESET.

[00216] In one embodiment, the signal is PDCCH-config information element.

[00217] In one embodiment, the interval is the difference between two bit positions.
55

Petitioners' Exhibit 1010, p. 390
AT&T et al v. Asustek Computer
IPR2024-00992



Attorney Docket No.: 1426-283.101
Client Docket No.: 1070028-US

Filed Via EFS
[00218] In one embodiment, the interval is the number of bits between two bit positions.
[00219] Referring back to FIGS. 3 and 4, in one embodiment, the device 300 includes a

program code 312 stored in memory 310. The CPU 308 could execute program code 312 (i) to
transmit a signal indicating at least a first duration and a bit map, wherein the first duration is
time duration of a control resource set (CORESET) and the bit map indicates first symbol(s) of
monitoring occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates
value one in the bit map, and (ii) is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.

[00220] In another aspect, the CPU 308 could execute program code 312 to (i) transmits a
signal indicating at least a first duration and a bit map, wherein the first duration is time duration
of a control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map, and (ii) and is not allowed to transmit the signal such that interval between a bit
position in the set in the bit map and the least significant bit position in the bit map is smaller

than a second duration.

[00221] Furthermore, the CPU 308 can execute the program code 312 to perform all of the

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

[00222] The above-disclosed methods provide a restriction of a configuration of a
CORESET so that UEs can avoid handling ambiguous configurations. Additionally, the various

above-disclosed methods can help UEs handle ambiguous configurations.

[00223] 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
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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.

[00224] 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.

[00225] 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
“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.

[00226] 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
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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.

[00227] 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.

[00228] 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
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.

[00229] 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
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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 network node, the method comprising:

transmitting a signal indicating at least a first duration and a bit map, wherein the
first duration is time duration of a control resource set (CORESET) and the bit map
indicates first symbol(s) of monitoring occasion(s) of the CORESET within a slot, and
wherein a set of bit position indicates value one in the bit map; and

not allowing to transmit the signal such that an interval between two bit positions

in the set in the bit map is smaller than a second duration.

2. The method of claim 1, wherein the second duration is the first duration.

3. The method of claim 1, wherein the second duration is the first duration minus
one.

4. The method of claim 1, wherein the network node is not allowed to transmit the

signal indicating that the first duration is 2 and the bit map is 11000000000000.

5. The method of claim 1, wherein the interval between two bit positions in the set in

the bit map shall be larger than or equal to the second duration.

6. The method of claim 1, wherein the network node is not allowed to transmit the
signal such that interval between a bit position in the set in the bit map and the least significant

bit position in the bit map is smaller than the second duration.

7. The method of claim 1, wherein the interval between a bit position in the set in
the bit map and the least significant bit position in the bit map shall be larger than or equal

to the second duration.
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8. The method of claim 1, wherein the network node transmits a Physical Downlink

Control Channel (PDCCH) candidate on monitoring occasion(s) of the CORESET.

9. The method of claim 1, wherein the signal indicates the configuration of the
CORESET.

10. The method of claim 1, wherein the signal is PDCCH-config information element.

11. The method of claim 1, wherein the interval is the difference between two bit
positions.

12. The method of claim 1, wherein the interval is number of bits between two bit
positions.

13. A method of a network node, the method comprising:

transmitting a signal indicating at least a first duration and a bit map, wherein the
first duration is time duration of a control resource set (CORESET) and the bit map
indicates first symbol(s) of monitoring occasion(s) of the CORESET within a slot, and
wherein a set of bit position indicates value one in the bit map; and

not allowing to transmit the signal such that interval between a bit position in the
set in the bit map and the least significant bit position in the bit map is smaller than a

second duration.

14. The method of claim 13, wherein the second duration is the first duration.

15. The method of claim 13, wherein the second duration is the first duration minus
one.

16. The method of claim 13, wherein the network node is not allowed to transmit the

signal indicating that the first duration is 2 and the bit map is 00000000000001.
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17. The method of claim 13, wherein the interval between a bit position in the set in

the bit map and the least significant bit position in the bit map shall be larger than or equal

to the second duration.

18. The method of claim 13, wherein the network node is not allowed to transmit the
signal such that interval between two bit positions in the set in the bit map is smaller than

the second duration.

19. The method of claim 13, wherein the network node transmits a Physical
Downlink Control Channel (PDCCH) candidate on monitoring occasion(s) of the

CORESET.

20. The method of claim 13, wherein the signal indicates the configuration of the

CORESET.

21. The method of claim 13, wherein the signal is PDCCH-config information

element.

22. The method of claim 13, wherein the interval is the difference between two bit

positions.

23. The method of claim 13, wherein the interval is number of bits between two bit

positions.

24. A network node, comprising:
a control circuit;
a processor installed in the control circuit; and
a memory installed in the control circuit and coupled to the processor;
wherein the processor is configured to execute a program code stored in the

memory to:
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transmit a signal indicating at least a duration and a bit map, wherein the duration
is time duration of a control resource set (CORESET) and the bit map indicates first
symbol(s) of monitoring occasion(s) of the CORESET within a slot, and wherein a set of
bit position indicates value one in the bit map; and
not allow the network to transmit the signal such that an interval between two bit

positions in the set in the bit map is smaller than the duration.
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ABSTRACT
Methods and apparatuses for providing control resource set configuration in a wireless
communication system are disclosed herein. In one method, a network node transmits a signal
indicating at least a first duration and a bit map, wherein the first duration is time duration of a
control resource set (CORESET) and the bit map indicates first symbol(s) of monitoring
occasion(s) of the CORESET within a slot, and wherein a set of bit position indicates value one
in the bit map. The network node is not allowed to transmit the signal such that an interval

between two bit positions in the set in the bit map is smaller than a second duration.
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Table 7.3.2.1-1: Supported PDCCH aggregation levels.

Aggregation level . Number of
CCEs
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FIG. 5 (PRIOR ART)
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