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In some of the present implementations, the BS may
indicate at least one sTRP resource set to the UE through at
least one of the configuration of the sTRP, the predetermined
resource(s) associated with the sTRP ID, and the best
compatible channel quality in terms of the pTRP determined
by the BS or UE.

In some of the present implementations, the UE may
identify different resource(s)/resource set(s) from different
TRPs via at least one of the information of QCL
assumption(s), the target RS port group(s), and reference RS
correlation indication.

For example, the network/BS mayindicate target RSs to
the UE in terms of two reference RS resource sets. Accord-

ing to the TCI state configuration, the target DMRS may be
spatially quasi co-located with the reference RS from a TRP.
The DMRSports may be in different target DMRSport
groups. In some other implementations, the UE may be
configured with an information elementof correlation infor-
mation, and the UE may use it to determine whether two or
more resources are from the same TRP. In this case, a low
correlation meansthat the reference RS resources may have
arich spatial multiplexing/diversity and come from different
TRPs, and a high correlation may mean that the reference
RS resources may come from the same TRP.

FIG.6 is a block diagram illustrating a node for wireless
communication, in accordance with various aspects of the
present disclosure. As shown in FIG. 6, a node 600 may
include a transceiver 620, a processor 628, a memory 634,
one or more presentation components 638, and at least one
antenna 636. The node 600 mayalso include an RF spectrum
band module, a BS communications module, a network
communications module, and a system communications
management module, Input/Output (I/O) ports, I/O compo-
nents, and power supply (not explicitly shown in FIG. 6).
Each of these components may be in communication with
each other, directly or indirectly, over one or more buses
640. In one implementation, the node 600 may be a VE or
a BS that performs various functions described herein, for
example, with reference to FIGS. 1 through 5.

The transceiver 620 having a transmitter 622 (e.g., trans-
mitting/transmission circuitry) and a receiver 624 (e.g.,
receiving/reception circuitry) may be configured to transmit
and/or receive time and/or frequency resource partitioning
information. In some implementations, the transceiver 620
may be configured to transmit in different types of subframes
and slots including, but not limited to, usable, non-usable
and flexibly usable subframes and slot formats. The trans-
ceiver 620 may be configured to receive data and control
channels.

The node 600 may include a variety of computer-readable
media. Computer-readable media may be any available
media that may be accessed by the node 600 and include
both volatile and non-volatile media, removable and non-
removable media. By way of example, and not limitation,
computer-readable media may comprise computer storage
media and communication media. Computer storage media
includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology
for storage of information such as computer-readable
instructions, data structures, program modules or data.

Computer storage media includes RAM, ROM,
EEPROM,flash memory or other memory technology, CD-
ROM,Digital Versatile Disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices. Computer storage
media does not comprise a propagated data signal. Commu-
nication media typically embodies computer-readable
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instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” meansa signal that
has one or more ofits characteristics set or changed in such
a manneras to encode information in the signal. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired con-

nection, and wireless media such as acoustic, RF, infrared
and other wireless media. Combinations of any of the above
should also be included within the scope of computer-
readable media.

The memory 634 mayinclude computer-storage media in
the form of volatile and/or non-volatile memory. The
memory 634 may be removable, non-removable, or a com-
bination thereof. Example memory includes solid-state
memory, hard drives, optical-disc drives, and etc. As illus-
trated in FIG. 6, The memory 634 may store computer-
readable, computer-executable instructions 632 (e.g., soft-
ware codes) that are configured to, when executed, cause the
processor 628 to perform various functions described herein,
for example, with reference to FIGS. 1 through 5. Alterna-
tively, the instructions 632 may notbe directly executable by
the processor 628 but be configured to cause the node 600
(e.g., when compiled and executed) to perform various
functions described herein.

The processor 628(e.g., having processing circuitry) may
include an intelligent hardware device, e.g., a Central Pro-
cessing Unit (CPU), a microcontroller, an ASIC, and etc.
The processor 628 may include memory. The processor 628
mayprocess the data 630 andthe instructions 632 received
from the memory 634, and information through the trans-
ceiver 620, the base band communications module, and/or
the network communications module. The processor 628
may also process information to be sent to the transceiver
620 for transmission through the antenna 636, to the network
communications module for transmission to a core network.

One or more presentation components 638 presents data
indications to a person or other device. Examples of pre-
sentation components 638 may include a display device,
speaker, printing component, vibrating component,etc.

From the above description, it is manifested that various
techniques may be used for implementing the concepts
described in the present application without departing from
the scope of those concepts. Moreover, while the concepts
have been described with specific reference to certain imple-
mentations, a person of ordinary skill in the art may recog-
nize that changes may be made in form and detail without
departing from the scope of those concepts. As such, the
described implementations are to be considered in all
respects as illustrative and notrestrictive. It should also be
understood that the present application is not limited to the
particular implementations described above, but many rear-
rangements, modifications, and substitutions are possible
without departing from the scope of the present disclosure.

Whatis claimedis:

1. A user equipment (UE) comprising:
one or more non-transitory computer-readable media hav-

ing computer-executable instructions embodied
thereon; and

at least one processor coupled to the one or more non-
transitory computer-readable media, and configured to
execute the computer-executable instructionsto:

receive, in a Physical Download Control Channel
(PDCCH), Transmission Configuration Indicator (TCI)
state data for determining a plurality of Physical Down-
link Shared Channels (PDSCHs), the TCI state data
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being associated with a plurality of Demodulation
Reference Signal (DMRS)port groups; and

obtain a plurality of Quasi Co-Location (QCL) assump-
tions for receiving the plurality of PDSCHs based on
the plurality of DMRSport groups associated with the
TCI state data, wherein:

each ofthe plurality of QCL assumptions corresponds to
one of the plurality of DMRSport groups,

the TCIstate data corresponds to a TCIstate configuration
that includes a plurality of QCL Reference Signal (RS)
sets, and

each of the plurality of QCL RSsets corresponds to one
of the plurality of DMRSport groups.

2. The VE of claim 1, wherein the at least one processor
is further configured to execute the computer-executable
instructions to:

identify a plurality of Transmit/Receive Points (TRPs)
based on the plurality of QCL assumptions.

3. The VEof claim 1, wherein the at least one processor
is further configured to execute the computer-executable
instructions to:

receive an instruction for indicating a relationship
between the plurality of QCL assumptions and the
plurality of DMRSport groups via Medium Access
Control (MAC) Control Element (CE) signaling.

4. The VEof claim 1, wherein the at least one processor
is further configured to execute the computer-executable
instructions to:

indicate a relationship between the plurality of QCL
assumptions and the plurality of DMRS port groups
when a timer configured for the UE expires.

5. The VEof claim 1, wherein the at least one processor
is further configured to execute the computer-executable
instructions to:

receive the plurality of DMRS port groups via Radio
Resource Control (RRC) signaling, wherein theplural-
ity of DMRSport groupsis associated with the plural-
ity of PDSCHs.

6. The UE of claim 1, wherein each of the plurality of

35

QCL assumptions includes at least one of a time-domain 40
QCLparameter, a frequency-domain QCL parameter, and a
spatial-domain QCL parameter.
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7. Amethod of wireless communications by a user equip-
ment (UE), the method comprising:

receiving, in a Physical Download Control Channel
(PDCCH) Transmission Configuration Indicator (TCI)
state data for determining a plurality of Physical Down-
link Shared Channels (PDSCHs), the TCI state data
being associated with a plurality of Demodulation
Reference Signal (DMRS)port groups; and

obtaining a plurality of Quasi Co-Location (QCL)
assumptions for receiving the plurality of PDSCHs
based on the plurality of DMRSport groups associated
with the TCI state data, wherein:

each of the plurality of QCL assumptions corresponds to
one of the plurality of DMRSport groups,

the TC] state data corresponds to a TCIstate configuration
that includes a plurality of QCL Reference Signal (RS)
sets, and

each of the plurality of QCL RSsets corresponds to one
of the plurality of DMRSport groups.

8. The method of claim 7, further comprising:
identifying a plurality of Transmit/Receive Points (TRPs)

based on the plurality of QCL assumptions.
9. The method of claim 7, further comprising:
receiving an instruction for indicating a relationship

between the plurality of QCL assumptions and the
plurality of DMRSport groups via Medium Access
Control (MAC) Control Element (CE) signaling.

10. The method of claim 7, further comprising:
indicating a relationship between the plurality of QCL

assumptions and the plurality of DMRS port groups
when a timer configured for the UE expires.

11. The method of claim 7, further comprising:
receiving the plurality of DMRSport groups via Radio

Resource Control (RRC) signaling, wherein the plural-
ity of DMRSport groupsis associated with the plural-
ity of PDSCHs.

12. The method of claim 7, wherein each of the plurality
of QCL assumptions includes at least one of a time-domain
QCLparameter, a frequency-domain QCL parameter, and a
spatial-domain QCL parameter.
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U.S. Patent No, 10,743,238 ("238 Patent”)

Defendant's Accused Products, including those which comply with 3GPP Standard TS 38.311 V1 5.15.0, 3GPP Standard TS 38.331
V16.6.0, 3GPP Standard TS 38.212 V.16.7, 3GPP Standard TS 38.213 V.16.7, and 3GPP Standard TS 38.214 V.16.7, infringeat least
claim of the 238 patent as set forth below, which Plaintiff provides withoutthe benefit of information about the Accused Products
obtained through discovery.

Chai 

"Elementa
A methodfor a user equipment(UE) of a
connected state, the method comprising:

 

 

Element b

reoa systtetvinfor
changetfrdication|   

TS 38.331 V15.15.0 (2021-09)

Section3.i222‘slcane indication and PWSnotification
‘s esedl, Le, updated SI (otherthan for ETWS andeeiboainntheradiation periodfollowing the one were SI change indicat1s fransmattedl, The modification period boundanes are ieined‘by SEN values frsichSN mod m=0, where m is th numberof radio frames comprising the

modification period. The modification period is configured by system information.

AASHE

 The UE reeesves nation about $i modifications and/or PWSnotifications using
Short Message tranamatied with SANT over [CT (see clause 6.5), Repetitions ofSI
change icafon1may occur within meeting modification period
For Shoe Messagerecepbon|: a pagingoocastan, the UE monsters the P
montforia as specified in TS 38.304 [20] and TS 38.213 [13].
If the UE receves a Short Message, the UE shall:

|> if the UE is ETWScapable or CMAScapable, the etvsAndCmasindicationbit
of Short Messageis set, and the UE is provided with
searchSpaceOtherSystemlnjormationon the active BWPorthe initial BWP:
2> immediately re-acquire the S/BI:
2> if the UE is ETWScapable and si-Schedulinglnfo includes scheduling

information for SYB6:

3> acquire SIB6, as specified in sub-clause 5,2.2.3.2,

aNmfres] 
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immediately;

2> if the UE 1s ETWS capable and si-Scheduling/njo includes scheduling information
for SIB7:

3> acquire S/B7, as specified in sub-clause $.2.2.3.2,
immediately;

2> if the UE is CMAScapable and si-Scheduling/nfo includes scheduling
information for SYB3:

3> acquire SIB8, as specified in sub-clause 5,2.2.3.2,
immediately;

NOTE: In case S/B6, SIB7, or SYBS overlap with a measurement gap it is left to

UE implementation how to immediately acquire SIB6, SIB7, or SIBS.
[> if thesesiemiafodadificason ait of Short Message16 set:

2> apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of
the next modification period. 

active BWPto an initial active BWP for
   

 
Element TS 38.331 (V15.15.0)

in response to receiving the SIchange Section 8.2.2.3 A
indication, switching from the currently|5.2.2.3.1 Acquisition ofMMiB and SB

r|The UE shall:

|> apply the specified BCCH configuration defined in 9.1.1.1:
1> if the UE is in RRC_IDLEor in RRC_INACTIVE:or
1> if the UE 1s in RRC_CONNECTED while 7311 1s running:

2> acquire the MIB, which is scheduled as specified in TS 38.213
[13], 2> if the UE 1 unable to acquire the MIB;

3> perform the actions as specified in clause 5.2.2.5;
2>else:

3> perform the actions specified in clause 5.2.2.4.1.
1> if the UE ts in RRC_CONNECTEDwith an active BWP with commonsearch space
configured by searchSpaceSIB/ and pagingSearchSpaceand has recetved an indication
about changeof system information; or

1> if the UE 1s in RRC_IDLEor in RRC_INACTIVE:or
1> if the UE is in RRC_CONNECTEDwhile T311 1s running:

 
2> if ssb-SubcarrierOffser indicates S/B! 1s transmitted in the cell (TS38.213 

Page 2
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[13]) and if SYBY acquisition is required for the UE:
3> acquire the SYB/, which is scheduled as specified in TS 38.213
[13]; 3> if the UE 1s unable to acquire the SIB/:

4> nerform the actions as specified in clause 5.2.2.5:
3> else:

4> upon acquiring S/B/, perform the actions specified in clause 5.2.2.4.2.
2>elseifS/B/ acquisition 1s required for the UE and ssb-SubcarrierOffset

indicates that SYB/ 1s not scheduled tn the cell:

3> perform the actions as specified in clause 5.2.2.5.
NOTE: The UEin RRCCONNECTED1s only required to acquire broadcasted

SIB] if the UE can acquire it without disrupting unicast data reception,
i.e. the broadcast and unicast beams are quasi co-located.

Section 5,2.2.4.2 Actions upon reception of the SIBI
Uponreceiving the SB! the UE shall:

4> if the UE has not stored a valid version of a SIB, in accordance with
sub- clause 5.2.2.2.1, of one or several required SIB(s), in accordance
with sub- clause 5.2.2.1:

5> for the SI message(s) that, according to the si-Schedulinglnfo,
contain at least one required SIB andfor which si-BroadcastStatus
1s set to broadcasting:

6> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2:
- PDCCH-ConfigCommon

The IE PDCCH-ConfigCommonis used to configure cell specific PDCCH parameters
provided in SIB as well as in dedicated signalling,

PDCCH-ConfigCommon information element
 
 VQ PR ESM STayey

 PAS IOS Ee ANE YSO AGU UDALACRA USA

 

   
PDCCH-ConfigCommon = SEQ\UENCE{

controlResourceSetZero ControlResourceSetZero
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» commanContolResourceSet * ControlResourceet

OPTYNeWAI“on Need 8

jae SearchSpaceZero 
 (MEE(L..4)) OFSearchSpace

CPTIONAL, » Need &

aha SearchSpaceld
OOTY a

* erchSpcetherystemlnfomation SearchSpaceld
CRNONAAL, » Need A

SearchSpaceld

SearchSpaceld 
firstPDCCH-MonttoringOccasionOfPO CNOICE{

sCSISKHZoneT

(S128(L.maxPO-perPF)) OF INTEGER(0..139),

_SeSIBHZoneSCSI|SKHZhalfT
SEQUENCE(SIZE(LmaxPO-perPF)) O" INTEGER(0.279),* SétKHZoneT-SCSHOKHZhal SCS15KHZouartet]
SEQUENCE(SEE(L.maxPO-perPF)) OF INTEGER(0..559),

s($120KHZoneT-SCSO0KHZhalfT-SCS30KHZquarterT-

SCSISKHZoneEighthT
QUENCE (ME(L.maxPO-perPF)) OF INTEGES~ s(S120KHZhalfT-Sgr:SCSHKHZoih:

SCS1SKHZoneSixteenthT S&QUENCE(SUZE(L.maxPO-perPF)) OF ENTEGES
(0.2239)

 

 

  

 

   
s(S]ene“SCSCUKHZoneEghtSCSS0KHZoneStstenth 
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sC$120KHZoneEighthT-SCS60KHZoneSixteenthT

SEQUENCE(S128(L.maxPO-perPF)) OF INTEGER(0.8959),
sCS$120KHZoneSixteenthT

 
searchSpaceSIBI

ID of the search space for SYBmessage. In the intial DL BWPofthe UE's PCell, the
networksets this field to 0. If the field 1s absent, the UE does not receive S/B/ in this
BWP.(see TS 38.213 [13], clause 10) 

Element d TS 38.331 (V15.15.0)
AYSI (RMSI)|Section 5,2.2.2.2 SI change indication and PWSnotification

AENEAN
via the initial active BWP during a next|A modification period 1s used, 1.¢.WCW AN AAAS CA. . . . , NW QA 2 wana ANY | AASANNIN NN SAAmodification period that immediately COEwhere SIchange indication
follows the NANA :

ARR

ANNAN wherein 1s transmitted. The modification period boundariesare defined by SEN valuesfor
formation which SEN mod m= 0, where m 1s th number of radio frames comprisingthe

modification period. The modification period is configured by system information.
The UE recetves indications about $1 modifications and/or PWSnotifications using
Short Message transmitted with P-RNTI over DCT (see clause 6.5). Repetitions of SI
change indication may occur within preceding modification period.

 
the RMSIincludesin

 

Section 5,2.2.3.1 Acquisition of MIB and SIBI
The UE shall:

|> apply the specified BCCH configuration defined in 9.1.1.1;
1> if the UE is in RRC_IDLEor in RRC_INACTIVE:or
1> if the UEis in RRC CONNECTEDwhile T31] 1s running:
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2> acquire the MIB, which is scheduled as specified in TS 38.213
[13]; 2> if the UE 1s unable to acquire the MIB:

3> perform the actions as specified in clause 5.2.2.5;
2> else:

3> perform the actions specified in clause 5.2.2.4.1.
1> if the UE 1s in RRC_CONNECTEDwith an active BWP with common search

space configured by searchSpaceS/B! and pagingSearchSpace andhasreceived
an indication about change of system information; or

1> ifthe UE ts in RRCIDLEor in RRCINACTIVE:or
|> if the UE 1s in RRC_CONNECTED while T311 1s running:

2> if ssb-SubcarrierOffset indicates SYB/ is transmitted in the cell (TS 38.213

3)ae if SBI acquisition is required for the UE:3> NNW which is scheduled as specified in TS 38.213
[13]; 3> if the UE 1s unable to acquire the SYB/:

4> perform the actions as specified in clause 5.2.2.5;
3> else:

4> upon acquiring SYB/, perform the actions specified in clause 5.2.2.4.2.
2>else if SYB/ acquisition is required for the UE andssb-SubcarrierOffset

indicates that S/B/ 1s not scheduled in the cell:

3> perform the actions as specified in clause 5.2.2.5.
NOTE: The UEin RRCCONNECTED1s only required to acquire broadcasted

SIBI if the UE can acquire it without disrupting unicast data reception,
Le. the broadcast and unicast beamsare quas! co-located.

Section 5,2.2.4.2 Actions upon reception of the SBI
Uponreceiving the SB! the UE shall:

4> if the UE has not stored a valid version of a SIB,in accordance with sub- clause

5.2.2.2.1, of one or several required SIB(s), in accordance with sub- clause 5.2.21
$> for the SI message(s) that, according totheWAR

contain at least one required STB andfor which si-BroadcastStatus
AN

Page6
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1s set to broadcasting:
6> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2:

SIBI

SJB] contains information relevant when evaluating if a UE is allowedto access a
cell and defines the scheduling of other system information.It also contains radio
resource configuration information that 1s commonfor all UEs and barring
information applied to the unified access control.

Signalling radio bearer: N/A
RLC-SAP: TM

Logical channels: BCCH
Direction: Network to UE

§ AN KANreesoe

 
 

 
SBlv=  SEQUE

cellSelectionInfo rf .

q-RaLevMin QRvLevMin,
ane INTEGER(1.8)OPTIONAL, ~Neal

QRicevbl
0-Qualn 

| “cdlAtcesRelatedf CellAccessRelatedInfo,

   
connEstFailureControl ConnEstFailureControl
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eyyryy NY Ay vs
Nano gyn ay ’
UP INA, » Need |X

eee ServingCellConfigCommonSIB

 
 

 

uac-Barringlnfo SEQUENCE{

uac-BarningForCommon UAC.Sane
OPMONAL, o> Nee

uac-BarringPerPLMN-List UAC-BaringPLAIN-List
CPTIONAL, o~ Need \

uac-BarnnglnfoSetList UAC-BamnglnfoSetList, uac-
AccessCategory |-SelectionAssistancelnfo CROCE{

plmnCommon UAC-AccessCategory1-
SelectionAssistancelnfo,

enn  

OVYPTERAT AY Aad
APTAN ATNeed §Nat LASTS ES UNWAAE   
OPTIONAL, » Need &

useullResumelD ENUMERATED{true}
OPTIONAL, «Sead 8

lateNonCriticalExtension OCT 
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VEYVAL,

nonCriticalExtension SEQUENC 

TTae 2mmLEMONAnARRASooAA\\MAAN
SI-SchedulingInfo information element

ge

 

 SI-SchedulingInfo ::=
schedulinglnfoList f7E(LmaxSl-Message)) OF

Schedulinglnfo,
si-WindowLength ED} {85, $10, 520, 340, $80, $160, 

$320, 9640, $1280}.

sI-RequestConlig SI-RequestContig
OPTIONAL, » Coad ioe!

stReqs _ HsnesCat
 

 
CVNTYSAT AG Lassel 8WYP YEVNT AY
VU,~ Nead |

Schedulinglnfo :=
si-BroadcastStatus

notBroadcasting},
si-Periodicity

11256, 1512}.
sib-MappingInfo SIB-Mapping
a

 RATED(broadcasting,

 eX) {rf8, rf16, 1132, rf64, 1f128
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  SIB-Mapping:: SEQUENCE l. CF SIB-Typelnfo
SIB-Typelnfo :'= SEQUENCE

type AYED{sibType2, sibType3, sibTyped,
sibType5, sibType6, sibType7, siTyps sbTyped

spare8, spare7, spare6, spared,
spared, spare3, spare2,sparel.... },

ioe i 
 

SI-RequestConfig :'=
rach-OccasionsSI SEQUENCE

rach-ConfigS! » RAGEa
ssb-petRACH-Occasion ENUMERATED {oneEighth, oneFourth,

oneHalf, one, two, four, eight, sixteen}

HowlNeel §
si-RequestPeniod

ten, twelve, sixteen}=GPNQNAL
si-RequestResources

RequestResources

S1-RequestResources::=
ra-PreambleStartIndex

ra-AssoctationPeriodIndex
Arey eeny La inetYTYPVNAY : i

JOINAL.Nee

 
 

yr
oP

EDfone, two, four, six, eight, 
 

~—_s

| maxS]-Message)) OFSI-

 
 

   
 

ws oAES ‘
we LARS
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Elemente

 changed SIBs is

saetobeee for theUE 

  
 

TS 38.331 (V15.15.0)
Section 5,2.2.4.2 Actions upon receptionof the S/BI
Uponreceiving the S/B/ the UE shall:

 
5> for the SI message(s) that, accordingto the si-Schedulinglnfo,

contain at least one required SIB and for which si-BroadcastStatus
1s set to broadcasting:
6> acquire the SI message(s) as defined in sub-clause 5,2,2.3.2;

The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell
selection (e.g. upon power on), cell-reselection, return from out of coverage, after
reconfiguration with sync completion, after entering the network from another RAT,

pon receiving a
 
 

  PWSnotification; and
The UE shall:

> delete anystored version of a SIB after 3 hours from the moment 1t was
successfully confirmed as valid;

> for each stored Version ofa SIB:
 

serving cell:

3> if the isondeny included in the PIMN-Identiyhnfolist, the ‘oleulinglnfoi the SIB recived fomth serving cell are sdentical to 

PageI]
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the PEMN-Identity, the systemInformationArealD and the value Tag
associated

with the stored version of that SIB:

4> aa. the stored SIB asvalid for the cell: 
cell:

 NAN XYthat are includedin the si-Schedulinglnjo for the SIB received from
the serving cell are identical to the PLMN-ldentity, the cellidentity and the
value lag associated with the stored version of that SIB:
4> considerthe stored SIB as valid for the cell;

ST-SchedulingInfo
The IE S/-Scheduling/nfo contains information needed for acquisition of $1 messages.

ST-SchedulingInfo information elementop

x ASNNPAN :

 

SI-Schedulinglnfo ::=
schedulingInfoList

Schedulinglnfo,
si-WindowLength

$320, 8640, 31280}

SI-RequstConig SI-RequestContig
PRIQNAL, «= Cond MSE

aeget, _ Eqsont
HY AL ow Cond SUEAIMG.

 UENCE (SUEE(LmaxSI-Message)) OF

 1} {s5, 910, 820, $40, s80, $160,

 

 
VET OTy"psa BET STRING(M2E(24))

0Ge i ANJONAL »Need |x

   
Page12

Ex.1002

APPLEINC./ Page 18 of 419



Ex.1002 
APPLE INC. / Page 19 of 419 

Case, L22-OMMZ76 DogumenttbiGATaeapaMOIS Pagel e258

 
 
 

 
 

Schedulinglnfo::

 

 
 

si-BroadcastStatus L} (broadcasting,
notBroadcasting},

si-Periodicity EY) {rf8, rf16, 1132, rf64, rf128,
rf256, 1f512},

sib-MappingInfo SIB-Mapping

SIB-Mapping::= CE (SEE(L.maxSIB)) OFSIB-Typelntfo
SIB-Typelnfo ::=

type EL) {sibType2, sibType3, sibTyped4,sibType5, sibType6, sibType7, StI‘hip
spare8, spare7, spareO, spared,

spare4, spare3, spare2, sparel.... 
 

 

 

 
 
 

SI-RequestConfig ::=
rach-OccasionsSI SEQUENCE

rach-ConfigSI RACH:Cong
ssb-perRACH-Occasion ENUMERATED {oneEighth, oneFourth,

oneHalf, one, two,four, eight, sixteen}

 

 
sI-“sRequesierid 
 

{0{one, two,four, six, eight,
ten, twelve, sixteen ;

si-RequestResources |_.maxS]-Message)) &FST-
RequestResources

ST-RequestResources : =
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ra-PreambleStartIndex INTEGER (0.63),
ra-AssociationPeriodIndex \

NIWEY SVEAY at TW
YOTIAW AL .. Neod 82M MEINE Ley PNAMAR Oe

ra-ssb-OccasionMaskIndex={NTEGEN(0..15)
SATPRTAVQT AY yy bye
OTE \\ AY Nort ¥CEP SOINAL we INGER §

Paget De “~~ => — Mm —

 

  
Elementf TS 38.331 (V15.15.0)

 

 
Section 5,2.2.4.2 Actions upon reception of the SBI
Upon recetving the SB! the UE shall:

4> if the UE has not stored a valid version of a SIB, in accordance with
sub- clause 5.2.2.2.1, of one or several required SIB(s), in accordance
with sub- clause 5.2.2.1:

5>for the SI message(s) that, according to the si-Schedulinglnfo,
contain at least one required SIB and for which si-BroadcasiStatus
1s set to broadcasting:

defined in sub-clause 5.2.2.3.2;
 
 6>
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U.S. Patent No, 10,791,502 ("502 Patent”)

Defendant’s Accused Products, including those which comply with 3GPP Standard TS 38.311 V15.15.0, 3GPP Standard TS 38.331
V16.6.0, 3GPP Standard TS 38.212 V.16.7, 3GPP Standard TS 38.213 V.16.7, and 3GPP Standard TS 38.214 V.16.7, infringeat least
claim of the ’502 patent as set forth below, which Plaintiff provides without the benefit of information aboutthe Accused Products
obtained through discovery.

 

"Element a TS 38.331 (v16.6.0)
A method of ast cxwiemand ovate

 
wvormation (MY reg RRCCONNECTED
performedby a user
equipment (UE), the method The UE shall
comprising it

Element b

tr ga first SI request message
to a base station (BS)

 

 
requested posSIB:

 

RequestProhibitTimer,
  

Section 5.2.2.3,5 Regent for oa

 
Bye cen eyed Fetes arene casing ‘SMA VES VN EARS RAVE MTNETE ES

REYES SYMESEY  EYSSRRASOSS If

 with an active BWPnot configured with
common search space with the field searchSpaceOtherSystemlnjormation and
the UE has not stored a valid version of a SIB, in accordance with sub-clause
5.2.2.2.1, of oneorseveral required SIB(s), in accordance with sub-clause
5.2.2.1 or f requested by upper layers:

2>for the SI message(s) that, accordingto the si-Schedulinglnjo orposST-
Schedulinglnfo in the stored SIB1, contain at least one required SIB or

3> if onDemandS/B-Request 1s configured and timer 1350 is not
running:

initiat n of the BedigaredSIB Request message In
accordance with §.2.2.3.6;

4> start timer T350 with the timer valueset to the onDemandS/B-

> else if the UE 1s in RRC_CONNECTED with an active BWP configured with
common search space with the field searchSpaceOtherSystemlnformation and
the UE has not stored a valid version of a SIB, in accordance with sub-clause
5,2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 
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Ex.1002

APPLEINC./ Page 22 of 419

 



Ex.1002 
APPLE INC. / Page 23 of 419 

CinselD2ee000TsOBRamma EBHGaDUOERageayeConiPARR AIG3

  
5.2.2.1 or if requested by upper layers:

2>for the SI message(s) that, accordingto the si-SchedulingInjo in the stored
SIB1, contain at least one required SIB and for which si-BroadcastStatus is
set to broadcasting:

3> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2:

> for the SI message(s) that, according to the si-Schedulinglnfo in the stored
SIB1, contain at least one required SIB and for which si-BroadcastStatus 1s
set to notBroadcasting.

3> if onDemandS/B-Request 1s configured and timer T350 1s not running:

4> initiate transmission of the DedicatedS/BRequest message in
accordance with $.2.2.3.6;

4> start timer T350 with the timer valueset to the onDemandS/B-

RequestProhibitTimer,

3> acquire the requested SI message(s) corresponding to the requested
SIB(s) as defined in sub-clause 5.2.2.3,2.

Section 5,2.2.3.6 Actions related to transmission of DedicatedTeRequest
HReAsAgE

The UE shall set the contents ofDevicatedMikeertes! message as

follows: 1> if the procedure1s triggered to request the required

SIB(s):

 
 

2>include: fin the onDemandSIB-RequestListto indicate *\:‘
TENVOAY EARS
PENA AUS

   
) 
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|> if the procedure 1s triggered to request the required posSIB(s):

2>include requestedPosSIB-List tn the onDemandSIB-RequestList to
indicate the requested posSIB(s).

Section 6.2.2 Message definitions
- DedicatedSIBRequest

The DedicatedS/bRequest message is used to request SIB(s) required by the
UE in RRC_CONNECTEDas specified in clause $.2.2.3.5.

Signalling radio bearer: SRBI RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network

DedicatedSIBRequest message

-- ASNISTART
-- TAG-DEDICATEDS [BREQUEST-START

DedicatedSIBRequest-rl6 ::=
SEQUENCE

{ criticalExtensions CHOICE {

dedicatedSIBRequest-rl6 DedicatedSIBRequest-
rlé-IEs, criticalkxtensionsFuture SEQUENCE

{}

 
 

DedicatedSIBRequest-rl6-IEs ::=
SEQUENCE { onDemandSIB-
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RequestList-rl6 SEQUENCE {

 
 
  _iasGnuemanssiserig:? Ge SiB-skectntoerte OPTIONAL,

requestedPosSIB-List-r16 SEQUENCE (SIZE

(1,.maxOnDemandPosSIB- rl6}) OF PosSIB-Reginfo-rl6

 

OPTIONAL

OPTIONAL,
lateNonCriticalExtension OCTET

STRING OPTIONAL, 

nonCriticalExtension SEQUENCE {} OPTIONAL    
 

SIB-RegInfo-rl6 ::= ENUMERATED { sibl2, sibl3, sibl4,

spareo, spares, spare4, spare3, spare2, sparel |

PosSIB-ReqInfo-rl6 ::= SEQUENCE {
gnss-id-rl6 GNSS-ID-r16 OPTIONAL,
sbas-1d-rl6 SBAS-ID-r16 OPTIONAL,
posSibType-r16 ENUMERATED { posSibTypel-1,

posSibTypel-2, posSibTypoel-3, posSibTypel-4,
posSibTypel-5, posSibTypel-6,

posSibTypel-7,

posSibTypel-8, posSibType2-1, posSibType2-2,
posSibType2-3, posSibType2-4,

posSibType2-5,

posSibType2-6, posSibTyoe2-7, posSibType2-8,
posSibType2-9, posSibType2-10,

posSibType2-11,

posSibType2-12, posSibType2-13, posSibType2-14,
posSibType2-15,

  
posSibType2-16,

posSibType2-17, posSibType2-18, posSibType2-19,
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possibType2-20,

posSibType2-21,
posSipType2-22, posSibType2-23, posSibType3-l,

posSibType6-1,
posSibType6-2, posSibType6-
Spee |

-- TAG-DEDICATEDS IBREQUEST-STOP

-- ASNISTOP

DedicatedTBReguestfield descriptions

Contas ast of SR)the UE requests while in RRCCONNECTED.
requestedPosSIB-List

Contains a list of posSIB(s) the UE requests while in RRC_CONNECTED.

 

 
Element c TS 38.331 (v16.6.0)

Section 5.2.2.3,5 Request for on demand system information in
RRC_CONNECTED

The UE shall: 
\> if the UE is in RRC_CONNECTEDwith an active BWPnot configured with

common search space with the field searchpace(therSystemlhyormation andWa in accordance with sub-clause
52221 of one or several required SIB(s), in accordance with sub-clause
5.2.2.1 or if requested by upper layers:

 

2>for the SI message(s) that, accordingto the si-Schedulinglnjo orposST-
Schedulinglnfo in the stored SIB1, contain at least one required SIB or
requested posSIB:

   
3> if onDemandSIB-Request is configured and :  

Page5

Ex.1002

APPLEINC. / Page 27 of 419



Ex.1002 
APPLE INC. / Page 28 of 419 

CinselD2ee000TsOBRamnaS EBHGaDUPERageaesbPaaOO7

  
accordance with $223.6;

 + P85with the timervalueset to the onDemandS/B-

RequestProhibitTimer,

> else if the UE 1s in RRC_CONNECTED with an active BWP configured with
common search space with the field searchSpaceOtherSystemlnjormation and
the UE has not stored a valid version of a SIB, in accordance with sub-clause
5.2.2.2.1, of oneorseveral required SIB(s), in accordance with sub-clause
5.2.2.1 or f requested by upper layers:

2>for the SI message(s) that, according to the si-Schedulinglnfo in the stored
SIB1, contain at least one required SIB and for which si-BroadcastStatus 1s
set to broadcasting:

3> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

2>for the SI message(s) that, according to the s/-Scheduling!nfo in the stored
SIB1, contain at least one required SIB and for which si-BroadcastStatus is
set to notBroadcasting,

3> if onDemandSTB-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedSIBRequest message tn

accordance with 5,2.2.3.6;

4> start timer T350with the timer valueset to the onDemandS/B-

RequestProhibitTimer,
3> acquire the requested SI message(s) correspondingto the requested SIB(s) as defined
in sub-clause 5.2.2.3.2.
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U.S. Patent No, 10,972,972 (972 Patent”)

Defendant's Accused Products, including those which comply with 3GPP Standard TS 38.311 V1 5.15.0, 3GPP Standard TS 38.331
V16.6.0, 3GPP Standard TS 38.212 V.16.7, 3GPP Standard TS 38.213 V.16.7, and 3GPP Standard TS 38.214 V.16.7, infringeat least
claim of the 972 patent as set forth below, which Plaintiff provides without the benefit of information about the Accused Products
obtained through discovery.

Claim 1

 
Element a

A wireless communication device

a processor coupled to the plurality of

Element b

maintain ity ofleadingtaeaes, the sanity of leading time
valueswsaplurality off  
  
base station (BS); 
comprising: a plurality of antenna panels;

antenna panels and configured to:  
Each of the Accused Products are wireless communication devices comprising a
plurality of antenna panels and a processor coupled to the plurality of antennapanels,

TS 38.214 (v16.7)
Section 53,1 Application delay of the minimum scheduling offset
restriction

When the UE 1is sheduled with DCI format 01or11 witha": ONpie ot ? field in slot n, it shall"sain the KOnin and Komin
valves, if coudrespectively to be applied, while the preityapp KOmin
antOr Amin values areaeagptuni the new values take effet. 2als UMECARS BL ACS ny the inetd KOnin
ania)vainthenneww activeDLwBWP.‘ifionis applied from the slot
indicated by the slot offset value of the time domain resource assignmentfield 1n the
DCI. Otherwise, changeof applied minimum schedulingoffset restriction indication
carried by DCT in slot 7, shall be applied in slot #-X of the schedulingcell. The UE
does not expect to be scheduled with DCI format 0.1 or 11 with ‘Minimum
applicable scheduling offset indicator’ field indicating another change to K0min or
K2min for the same active BWPof the scheduled cell before slot —X of the

schedulingcell.
When the DCI format 0.1 or 1

  
| with ‘Minimum applicable scheduling offset indicator’
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te BS, thesigafl
value comprising at least one of
a KO parameter for a Downlink
(DL) channel and a K2  

 
 

 

 

the scheduled cell, respectively, in slot 7.
Element ¢

2 one ofthe pluralyoofnintimere values fo saneh aa softe
sultofoaantennaa prepad  
 

field indicating a change to theeappis KOmin or Amin 18 contained within the first
tre symbol Of slot n, ths vaige ofapplication delay Fis daemnined by, f= te

* , © ) Where K'1s the currently applied K’ value of the active DL BWPin
sapasey @ OmmOld Omin

te schedule cell andis zero, tf minimumcheingsesisnotcoiguredor
 

ne
Al &

andDOCH wdsPpscHarethesub-carflerer spacingconfigurations for PDCCH
of the active DL BWPin the scheduling cell and PDSCH ofthe active DL BWPin

TS 38.312(v16,7)

Section 7.3.1.1.2 Format 01

Hane sier—(0, 1 or 2 bits as determined by the number of UL BWPs
MBWP.RRC soil by higherlayers, excluding the initial UL bandwidth 

part. The bitwidth for this field 1s determined as. {log 9 (npyp )] bits, where
 

  ~ ewe=Heweec t | if ABWPRRCUS, in which case the bandwidth part
 

indicator equivalentto the ascending order ofthe higher layer parameter
BWP-Id.

- otherwise “BWP = "BWPRRC , in which case the bandwidth part indicator
18 defined in Table 7.3.1.1.2-1;

dees 001 bil

 
- Obit if higher layer parameter minimumSchedulingOffsetK2 is not configured:
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| bit if higher layer parameter minimumSchedulingOffsetK2 is configured.
The | bit indication 1s used to determinethe mimmum applicable K2for the
active UL BWP and the mintmum applicable KO value for the active DL
BWP.if configured respectively, according to Table 7.3.1.1.2-33. If the
minimum applicable KO is indicated, the mimmum applicable value of the
aperiodic CSI-RStriggering offset for an active DL BWP shall be the same
as the mmmum applicable KOvalue.

TS 38.331 (v16.6)

PDSCH-Config

The#2)FsContteIE 1s used to configure the UE specific PDSCH parameters.

minmumSchedulingOffsetK0-r16—SetupRelease { MinSchedulingOffsetK0-
Values-r16} OPTIONAL, --Need M

minimumSchedulingOffsetK0

List of minimum KOvalues.Minimum KO parameter denotes minimum applicable
value(s) for the TDRA table for PDSCH and for A-CSIRStriggering Offset(s) (see TS
38.214] 19], clause 5.3.1)

PUSCH-Config

The IE #2'4/9%8618 used to configure the UE specific PUSCH parameters
applicable to a particular BWP.

   
minimumSchedulingOftsetK2-r16_SetupRelease | MinSchedulingOffsetk2- 
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Values-r16 } OPTIONAL, --NeedM

 
List of minimum K2values.Minimum K2 parameter denotes minimum applicable
value(s) for the Time domain resource assignment table for PUSCH (see TS 38.214
(19, clause 6.1.2.1), E

—  

 

Element d TS 38,214 (v16,7)
Section 5,1.2,1 Resource allocation in time domain

and determine that—the Whenthe UE ts configured with mininmumSchedulingOfsetK0 1m an

scheduling offset value isinvaic,|it ‘samininscheling0as restrictioneeEnwhen a time duration indicated“aie f eine “fieldin DCT format |_| or DCT format 0Lifscheduling offset value s' cTRAR g thessameoflIssavaableWhen te UE 1s configured with|
minimumSchedulingffsetK0in an active DL BWPand it has not received ‘Minimum

applicable scheduling offset indicator’ field in DCI format 0. | or 1_1, the UE shallapply a minimum scheduling offset restriction indicated based on Minimum
applicable scheduling offset indicator’ value ‘0’. When the minimum scheduling
offset restriction is applied the {: is nat exeected to be scheduled with a DCTin slot
nto receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with XO

ANME

 

os vy 5 . hop yoy
PAT Ae EN Ba ; Ww K BTVATI ON ART AOE SESS gyth EL dine hy W ere min an I are ¢ QUVIEOU EECCA, GUTOREUS 

resncionand the numerology of the active DL BWP of the scheduled cell when
receiving the DCI in slot, respectively, and y’ is the numerologyof the newactive DL
BWPin caseof active DL BWPchangein the scheduledcell and 1s equal to p,
otherwise.
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U.S. Patent No, 11,115,165 ("165 Patent”)

Defendant's Accused Products, including those which comply with 3GPP Standard TS 38.311 V1 5.15.0, 3GPP Standard TS 38.331
V16.6.0, 3GPP Standard TS 38.212 V.16.7, 3GPP Standard TS 38.213 V.16.7, and 3GPP Standard TS 38.214 V.16.7, infringeat least
claim of the 165 patent as set forth below, which Plaintiff provides withoutthe benefit of information about the Accused Products
obtained through discovery.

 

: Elementa

A user equipment (UE) comprising: one
Or more non- transitory computer-
readable media having computer-
executable instructions embodied

thereon; and at least one processor
coupled to the one or more non-transitory
computer-readable media, and configured
to execute the computer-executable
instructions to:

Elementb

receive, in 8

   
 

The AccusedProducts include a user equipment (UE) comprising one or more non-
transitory computer-readable media having computer- executable instructions embodied
thereon; and at least one processor coupled to the one or more non-transitory computer-
readable media, and configured to execute the computer-executable instructions.

TS 38,212 (v16,7)

Section 7.3.1.2. Format 11

 a wwe for the ss: “28in one cell.-Antenna port(s)-4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/23/4 and
Tables 7.3.1.2.2- [A/2A/3A/4A,where the number of CDM groups without

data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, a(04respectively. The antenna pa {p0,...,pv-1} shall be cethe ardenagoF DMRSportis) given by Tables 7.3.1.2.2-1in3ior Tbe
73.1.2.2-IARABASA. When Eresan activation command at maps
at least one septDCIfield"ANUANG ee lading’two TCIstates, :

 

nr
wae FNfanyyuy egAOUNSEAS Ww
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   The UE canreceive an entry with DMRS

ports equals to 1000, 1002, 1003 when two TCIstates are indicated in a
codepoint of DCT field ‘Transmission Configuration Indication’

TS 38,214 (v1.6.7)

Section 5.1.5 Antenna ports quasi co-location

Whena UE“Uppers tetwooTcsstates in a codepoint of the {X" WY WS Catia HOE THESES+! the UE

may receive an activation command, as described in clause 6.1.3.24 of [10, TS

38.321thI} theeactivation commandIS used
tome ee tf + to the codepoints of the DCT fieldTansnision Conguationination thelUEis18no expected to recetve more than 8
TCI states in the activation command.

Element TS 38,213 (v1.6.7)

 

Section 5 Radio link monitoring 

 
 

 

Location (QCL) as
receiving the :.
onike: 1

 ifthe active TU) statsfor POCCH sevens twa RS, the UE expectsthatone RSiSstem withqclypeto's pel[6, TS x814] and the UE uses the
RSconfigured with qcl-Typeset to 'typeD fo rato link monitoring; the UE does not
expect both RSto be configured with qcl-Typeset to 'typeD

TS 38.214 (v16.7)

Section 5.1.5 Antennaports quasi co-location

The UE can be configured with a list of up to MAChState configuration within
the higher layer parameter PDSCHConfig to AO“according toa 
detected S008 with 2X.intended forthe UEan the given serving cell, where

chM depends on the UE capability maxNumberCon
TCI-State contains parameters for configuring a ¢
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PDSCH,the DM-RSport of PDCCHorthe CSI-RS port(s) of a CSI-RSresource.
The quasi co-location relationship is configured by the higher layer parameter qcl-
Typel for the first DL RS, and qcl-Type? for the second DL RS(if configured).
For the case of two DL RSs,the QCL types shall not be the same, regardless of
whether the references are to the same DL RSordifferent DL RSs. The quasi co-
location types correspondingto each DL RSare givenby the higher layer
parameter qcl-Type in QCL-Info and may take one of the following values: -
'typeA": {Doppler shift, Doppler spread, average delay, delay spread} - ‘typeB'
{Dopplershift, Doppler spread} - 'typeC’:{Dopplershift, average delay} - '‘typeD':
{Spatial Rx parameter}

Element d TS 38.214 (v16.7)

wherein: each of th Section 5,15 Antennaports quasi co-location

 
  

The UE can be configured with a list ofuptoMWICHStae configurations within the
ielayer parameter PDSCHConfig to:cece4.) accordingto a detectedSOCCHwith O°! intendedfor the UE and thegisiven serving cell, where M depends
on the UE capability maxNumberConfiguredTClstatesPerCC.Each TCl-State
contains parameters for configuring a qt cachofthelyOLQUEROSet _|twodownlinkreferencesignals and the MARSports ;

cresponds0to-one af the pluralityot of PDCCHorthe CSI-RSport(s) of a CSI-RSresource. The quasi co-locationUNIRS BOEgrO8 relationship is configured by the higher layer parameter qcl-Typel for the first DL
RS, and qcl-Type2 for the second DL RS(if configured). For the case of two DL RSs,
the QCL types shall not be the same, regardless of whether the references are to the
same DL RSor different DL RSs, The quasi co-location types correspondingto each
DL RSare given by the higher layer parameter qcl-Type in QCL-Info and maytake
oneof the following values: - 'typeA’: {Doppler shift, Doppler spread, averagedelay,
delay spread}-'typeB': {Dopplershift, Doppler spread} - 'typeC’
{Doppler shift, average delay} - 'typeD": {Spatial Rx parameter}
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TS 38.331 (v16.6)

TCI-State

The IE TCl-State associates one or two DL referencesignals with a corresponding
quasi- colocation (QCL) type. TC]-State information element

TCI-State us NeQUENCE |
tiStateld TCLS
 

 

QCL-Info ::= SEQUENCE{

cell ServCellIndex OPTIONAL,-- Need R

bwp-Id BWP-Id OPTIONAL,-- Cond CSI-RS-

Indicated referenceSignal CHOICE {

esi-rs NZP-CSI-RS-Resourceld,

ssb SSB-Index
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SYSTEM INFORMATION UPDATESIN

BAND WIDTH PART (BWP) SWITCH
OPERATION

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of and priority to U.S.
Provisional Application No. 62/586,598 filed on Nov. 15,
2017 andentitled “SYSTEM INFORMATION UPDATEIN

BWP SWITCH OPERATION,”(hereinafter referred to as
“US72315 application”). The disclosure of the US72315
application is hereby incorporated fully by reference into the
present disclosure.

TECHNICAL FIELD

The present disclosure generally relates to a method for
bandwidth part switching operations performed by a user
equipment and user equipment performing the same.

BACKGROUND

In a cellular network, a UE-specific serving cell may
configure one or more bandwidth parts (BWPs) in downlink
and uplink respectively for a UE by dedicated RRC signal-
ing. One the other hand, a UE maybe allocated to with at
most one active DL BWPandone active UL BWP at a given
time by the cell. A single scheduled downlink control
information (DCI) may be applied to switching from one
active BWPto another for an operating UE.

For a UE, an initial active DL BWPis defined as the
frequency location and bandwidth dedicated for broadcast-
ing remaining minimum SI (RMSIJ). When the NW sendsto
a Connected_UE a system information (SI) change indica-
tion that notifies of system information change, the Con-
nected_UE may have to switch from the currently active
BWPto the initial active BWP for accessing the RMSI and
updating to the changed SIif there is no SI broadcasting on
the currently active BWP. Furthermore, the Connected_UE
maynot successfully complete SI update if there is no clear
UEbehavior defined for BWP switching. As a result of BWP
switching inability problem, the UE may not be able to
update system information.

SUMMARY

The present disclosure is directed to bandwidth part
(BWP) switching operations in conjunction with system
information updates for a user equipment.

In one aspect of the present disclosure, a method for
bandwidth part (BWP) operations performed by a user
equipment (UE) of a connected state is provided. The
method comprises receiving a system information (SI)
change indication broadcasted by a paging via a currently
active bandwidth part (BWP) during a modification period;
switching from the currently active bandwidth part (BWP)
for data transmission to an initial active BWP for an SI

update; receiving remaining minimum SI (RMSI) via the
initial acttve BWP during a next modification period that
immediately follows the modification period, the RMSI
including information associated with changed system infor-
mation blocks (SIBs); determining which of the changed
SIBs is required to be updated for the UE; and receiving
content of the required changed SIBs based on the determi-
nation.
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In one aspect of the present disclosure, a user equipment
(UE) of a connected state is configured to receive a system
information (SI) change indication broadcasted by a paging
via a currently active bandwidth part (BWP) during a
modification period; to switch from the currently active
bandwidth part (BWP) for data transmission to an initial
active BWPfor an SI update; to receive remaining minimum
SI (RMSJ)via the initial active BWP during a next modi-
fication period that immediately follows the modification
period, the RMSI including information associated with
changed system information blocks (SIBs); to determine
which of the changed SIBsis required to be updated for the
UE; and to receive content of the required changed SIBs
based on the determination.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the exemplary disclosure are best understood
from the following detailed description when read with the
accompanying figures. Various features are not drawn to
scale, dimensions of various features may be arbitrarily
increased or reduced for clarity of discussion.

FIG. 1 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG.2 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG.3 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG.4 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG. 5 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG.6 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving an SI
change indication in accordance with one exemplary
embodimentof the present disclosure.

FIG.7 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving a public
warning system (PWS)notification indication in accordance
with one exemplary embodiment of the present disclosure.

FIG.8 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving a public
warning system (PWS)notification indication in accordance
with one exemplary embodiment of the present disclosure.

FIG.9 is a schematic diagram illustrating a BWP switch-
ing operation for a Connected_UE dueto receiving a public
warning system (PWS)notification indication in accordance
with one exemplary embodiment of the present disclosure.

FIG. 10 is a block diagram of a device for wireless
communication in accordance with various embodiments of

the present disclosure.

DETAILED DESCRIPTION

The following description contains specific information
pertaining to exemplary implementations in the present
disclosure. The drawings in the present disclosure and their
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accompanying detailed description are directed to merely
exemplary implementations. However, the present disclo-
sure is not limited to merely these exemplary implementa-
tions. Other variations and implementations of the present
disclosure will occur to those skilled in the art. Unless noted

otherwise, like or corresponding elements amongthe figures
maybeindicated by like or corresponding reference numer-
als. Moreover, the drawings andillustrations in the present
disclosure are generally not to scale, and are not intended to
correspond to actual relative dimensions.

The description uses the phrases “in one implementation,”
or “in some implementations,” which may each refer to one
or more of the same or different implementations. The term
“coupled” is defined as connected, whether directly or
indirectly through intervening components, and is not nec-
essarily limited to physical connections. The term “compris-
ing,” when utilized, means “including, but not necessarily
limited to”; it specifically indicates open-ended inclusion or
membership in the so-described combination, group, series
and the equivalent.

Tt is noted that the term “and/or” includes any andall
combinations of one or more of the associated listed items.

It will also be understood that, although the termsfirst,
second, third etc. may be used herein to describe various
elements, components, regions, parts and/or sections, these
elements, components, regions, parts and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, part or section
from another element, component, region, layer or section.
Thus, a first element, component, region, part or section
discussed below could be termed a second element, com-
ponent, region, layer or section without departing from the
teachings of the present disclosure.

It should be noted that, in the present disclosure, a UE
may include, butis not limited to, a mobile station, a mobile
terminalor device, a user communication radio terminal. For
example, a UE maybe a portable radio equipment, which
includes, but is not limited to, a mobile phone,a tablet, a
wearable device, a sensor, a personaldigital assistant (PDA),
or a television display with wireless communication capa-
bility. The UE is configured to receive and transmit signals
over an air interface to one or more cells in a radio access
network.

A basestation may include, butis notlimited to a node B
(NB) as in the UMTS,an evolved node B (eNB)as in the
LTE-A, a radio network controller (RNC) as in the UMTS,
a base station controller (BSC) as in the GSM/GERAN,an
NG-eNBas in an E-UTRA basestation in connection with

the 5GC, a next generation node B (gNB) as in the 5G
Access Network (5G-AN), and any other apparatus capable
of controlling radio communication with cellular positioning
technology and managing radio resources within a cell. The
base station may connect to serve the one or more UEs
through a radio interface to the network.

In one embodimentof the present disclosure, a Connect-
ed_UE mayimplicitly switch to an initial active BWP upon
receiving a system information (SI) change indication
broadcasted by paging from cellular network (NW). The SI
change indication indicates a SI] change/modification and
notifies the UE to update to the changed SI if required by the
UE.This results in reduction of redundant L1 signaling for
switching from a currently active BWPto the initial active
BWPfor the UE.In FIG. 1, a BWP switching operation for
a Connected_UEdueto receiving an SI change indication is
illustrated. In DL, the UE may operate on an indicated BWP
as currently active DL BWP for DL data transmission (e.g.,
based on RRCconfiguration, DCI control or the behavior for
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BWPinactivity timer) or operate on an initial active DL
BPWableto receive the content of changed SI required for
the UE SI update. The UE may also have an uplink (UL)
BWP for UL data transmission and an initial active UL
BWP. Within n® broadcast control channel modification

period (denoted as BCCH modification period n), the UE
may operate on the indicated BWPas the currently active
BWPfor data transmission according to L1 signaling.

The SI changeindication is sent to the UE bypaging(e.g.,
a Short Message) from the NW while the UE operates on the
indicated BWP. Specifically, the UE receives indications
about SI modifications and/or PWSnotifications using Short
Message transmitted with P-RNTI over downlink control
information (DCI). At 101, upon receiving the SI change
indication, UE may switch immediately to the initial active
BWPfrom the indicated BWP during BCCH modification
period n. The SI changeindication is used to inform the UE
that there is a system information change(s) or update(s),
and maybecarried as part of the Short Message. Then, RRC
sublayer of the NW may inform the PHY sublayer that the
paging has been sent to the UE and the switching of the UE
to the initial acttve BWP has been performed. So, the NW
may stop sending to the UE any other L1 signaling (e.g.,
DCI) for BWP switching operations.

After switching to the initial active BWP, the UE may
continue to stay on the initial active BWP until BCCH
modification period n+1 ends. The BCCH modification
period n+1 immediately follows the BCCH modification
period n in time sequence. Although the UE has switched to
the initial active BWPat certain timing (e.g., at 101) within
BCCH modification period n, it is in the next BCCH
modification period n+1 that the UE performs the system
information acquisition to update to changed system infor-
mation. In modification period n+1, the UE may receive
broadcast remaining minimum system information (RMSI)
carrying information associated with changed system infor-
mation blocks (SIBs) via the initial active BWP and perform
the SI update(s) according to the information. The RMSIis
also known as SIB1 (system information block 1). The UE
may receive the RMS]at certain time point in modification
period n+1 (e.g., at the start time point of the modification
period n+1). After receiving the RMSI, the UE may deter-
mine which ofthe changed SIB(s)is (or are) required for the
SI update(s) according to the received information. For
example, the UE may identify one or more of the changed
SIB(s) that the UE requires for the SI update(s). Then the UE
may receive the content(s) of the changed SIBs which are
identified as being required for the SI update(s) based on the
determination. For another example, the UE may identify
noneof the changed SIBs1s required to update and may not
perform any SI update(s). The UE may not update the
changed SIB(s) based on the identification within BCCH
modification period n+1.

After the UE completes the SI update(s), the NW may
re-take control over the BWP switching of the UE on the end
of BCCH modification period n+1.

In this case, since the NW may know the UE bydefault
will complete the SI update within modification period n+1,
the PHY sublayer may re-take control over the BWP switch-
ing after BCCH modification period n+1 ends. Therefore, at
103 on the ending boundary of modification period n+1 the
NWre-takes the BWP switching operations by sending L1
signaling to switch the initial active BWP to a BWPfor
subsequent data transmission.

In one embodiment, the currently active BWP happensto
bethe initial active BWP.In this case,it is not necessary that
a BWPswitching operation is involved for updating the SI
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when receiving the SI change indication. For example, the
Connected UE hasalready been ontheinitial active BWP as
currently active BWP because of certain on-going services
in modification period n and will stay on the initial active
BWPto perform system information acquisition to conduct
the SI update in BCCH modification period n+1. The PHY
sublayer of the NW may consider the completenessof the SI
update in the next BCCH modification period n+1. Then, the
PHYsublayer of the NW mayre-take control over the BWP
switching operation on the end of BCCH modification
period n+1.

In one embodiment, the UE may be only permitted to
receive the Short Message of the paging on the initial active
BWP. For example, based on the paging frame and paging
occasion derived from an associated UE ID andper-config-
ured parameters, the Short Message cannot be broadcasted
on other BWPsbutthe initial active BWP. On occasions, the

UE may switch to the initial active BWP automatically to
detect whether there is a Short Message and receiving the
Short Message.If receiving the SI change indication carried
in the Short Message, the UE maystay on theinitial active
BWP for the subsequent SI update without the need for
additional BWP switching.If receiving no Short Message or
no SI changeindication carried in the Short Message, the UE
may switch back to the previous active BWP without
involvement of the NW. Alternatively, the UE may not
switch back but stay on the initial active BWP after modi-
fication period n+1 ends, waiting for next L1 signaling from
the NW (e.g., DCI) for BWP switching.

In one embodiment of the present disclosure, the Con-
nected UE may feedback to the NW while the SI update is
completed, and the NW mayre-take control over the BWP
switching immediately upon receiving the feedback. In FIG.
2, a BWP switching operation for an RRC_connected UE
due to receiving an SI change indication is illustrated. The
UE may operate on an indicated BWP as currently active
BWPfor data transmission or operate on an initial active
BPWable to receive the content of changed SI required for
the UE SI update. Within modification period n, the UE may
operate on the indicated BWP for data transmission accord-
ing to L1 signaling.

The SI changeindication is sent to the UE by paging(e.g.,
a Short Message) from the NW while the UE may operate
on the indicated BWP. At 201, upon receiving the SI change
indication, UE may switch to the initial active BWP imme-
diately from the indicated BWP in BCCH modification
period n. The S] changeindication is used to inform the UE
that there is SI change(s) or update(s), and may be carried as
part of Short Message in the paging. Then, RRC sublayer of
the NW may inform the PHY sublayer that the paging has
been sent to the UE and the switching of the UEto theinitial
active BWP has been performed. So, the NW may stop
sending to the UE any other L1 signaling for BWP switching
operations, and wait for the UE feedback indicating the
completeness of the SI update.

After switching to the initial active BWP, the UE may
continue to stay on theinitial acttve BWP until the update to
SI is completed. At 203, the UE completed the SI update if
required and feedback to the NW that the system informa-
tion update is completed by sending an SI update complete
indication. Upon receiving the SI update complete indica-
tion as the UE feedback, the PHY sublayer of the NW may
re-take control over the BWP switching operation immedi-
ately. Although the UE hasto operate on the initial active
BWPfor the SI update in DL, the NW maybestill able to
schedule data transmission on the initial active BWP.
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The UE feedback of SI update complete may be sent by
L1 signaling (via PUCCH)or by MAC-CEtransmission on
an uplink (UL) BWPpaired with the initial acttrve DL BWP.
If using L1 signaling, the upper sublayer (e.g., RRC) of the
UE may inform PHY sublayer that the SI update is com-
pleted, and the UE PHY sublayer may feedback it to the NW.
The NW mayre-take control over the BWP switching after
receiving the feedback in NW PHYsublayer. Alternatively,
if using MAC-CEtransmission, the upper sublayer of the
UE may inform MACsublayer that the system information
update is completed, and the UE MACsublayer may feed-
back it to the NW. The NW mayre-take control over the
BWPswitching once receiving the feedback in NW MAC
sublayer.

In one embodimentofthe present disclosure, upon receiv-
ing the SI change indication, the UE may not switch to the
initial active BPW until the current BCCH modification

period ends. In FIG. 3, a BWP switching operation for an
RRC_connected UE due to receiving an SI change indica-
tion is illustrated. The UE may operate on an indicated BWP
as currently active BWPfor data transmission or operate on
an initial active BPW able to receive the content of changed
SI required for the UE SI update. Within BCCH moditfica-
tion period n, the UE mayoperate on the indicated BWP for
data transmission according to L1 signaling.

The SI changeindication is sent to the UE bypaging(e.g.,
a Short Message) from the NW while the UE may operate
on the indicated BWP. At 301, upon receiving the SI change
indication, UE may continue to stay on the indicated BWP
instead of switching immediately to the initial active BWP.
Then, the UE switches to the initial active BWP automati-
cally on the ending boundary of BCCH modification period
n. The BWPswitching operation(s) for the UE could bestill
performed for certain required services before the automatic
switching to the initial active BWPtakes place on the end of
BCCH modification period n.

In this case, PHY sublayer of the NW may know that the
UEswitches to the initial active BWP automatically on the
end of BCCH modification period n, and may stop sending
to the UE any other L1 signaling for BWP switching
operations after modification period n ends. The PHY sub-
layer of the NW may know the UEbydefault will complete
the SI update within the next modification period n+1, the
PHYsublayer may re-take control over the BWP switching
after BCCH modification period n+1 ends. Therefore, at 303
on the ending boundary of modification period n+1 the NW
re-takes the BWP switching operations by sending L1 sig-
naling to switch the initial acttrve BWP to a BWPfor data
transmission.

After switching to the initial active BWP on the end of
modification period n, the UE may wait to receive, via the
initial active BWP, broadcast information required for
updating to the changed SI in a next BCCH modification
period directly following modification period n. Therefore,
within BCCH modification period n+1 (the next BCCH
modification period as shown in FIG. 3), the UE performs
the system information acquisition to update the changed
system information if required.

In this case, since the NW may know the UE bydefault
will complete the SI update within the next modification
period n+1, the PHY sublayer may re-take control over the
BWPswitching after BCCH modification period n+1 ends.
Therefore, at 303 on the ending boundary of modification
period n+1 the NW re-takes the BWP switching operations
by sending L1 signaling to switch theinitial active BWP to
a BWPfor data transmission.
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In one embodiment of the present disclosure, the Con-
nected UE may feedback to the NW while the SI update is
completed, and the NW may take control over the BWP
switching immediately upon receiving the feedback. In FIG.
4, a BWP switching operation for an RRC_connected UE
due to receiving an SI change indication is illustrated. The
UE may operate on an indicated BWP as currently active
BWPfor data transmission or operate on an initial active
BPWable to receive the content of changed SI required for
the UE SI update. Within BCCH modification period n, the
UE mayoperate on the indicated BWPfor data transmission
according to L1 signaling.

The SI changeindication is sent to the UE by paging(e.g.,
a Short Message) from the NW while the UE may operate
on the indicated BWP. At 401, upon receiving the SI change
indication, UE may continue to stay on the indicated BWP
instead of switching immediately to the initial active BWP.
Then, the UE switches to the initial active BWP automati-
cally on the ending boundary of BCCH modification period
n. The BWPswitching operation(s) for the UE couldbestill
performed for certain required services before the automatic
switching to theinitial active BWPtakes place on the end of
modification period n. In this case, PHY sublayer of the NW
may know that the UE switches to the initial active BWP
automatically on the end of BCCH modification period n,
and may stop sending to the UE any other L1 signaling for
BWPswitching operations after period n ends.

After switching to the initial active BWP on the end of
modification period n, the UE may continue to stay on the
initial active BWP until the update of the required SI
change(s) is completed. At 403, the UE complete the SI
update and feedback to the NW that the system information
update is completed by sending an SI update complete
indication. Upon receiving the SI update complete indica-
tion as the UE feedback, the PHY sublayer of the NW may
re-take control over the BWP switching operation at 403.
Although the UE hasto operate on the initial active BWP for
the SI update in DL, the NW maybestill able to schedule
data transmission on the initial active BWP.

The UE feedback of SI update complete may be sent by
L1 signaling (via PUCCH)or by MAC-CEtransmission on
an uplink (UL) BWPpaired with the initial acttve DL BWP.
If using L1 signaling, the upper sublayer (e.g., RRC) of the
UE may inform PHY sublayer that the SI update is com-
pleted, and the UE PHYsublayer may feedback it to the NW.
The NW mayre-take control over the BWP switching after
receiving the feedback in NW PHYsublayer. Alternatively,
if using MAC-CEtransmission, the upper sublayer of the
UE may inform MACsublayerthat the system information
update is completed, and the UE MACsublayer may feed-
back it to the NW. The NW mayre-take control over the
BWPswitching once receiving the feedback in NW MAC
sublayer.

In one embodimentofthe present disclosure, after receiv-
ing an SI change indication the UE may not switch to an
initial active BWP until an L1 signaling is received from the
NW. In FIG. 5, a BWP switching operation for an
RRC_connected UE due to receiving an SI change indica-
tion is illustrated. The UE may operate on an indicated BWP
as currently active BWPfor data transmission or operate on
an initial active BPW able to receive the content of changed
SI required for the UE SI update. Within BCCH moditfica-
tion period n, the UE may operate on the indicated BWP for
data transmission according to L1 signaling.

The SI changeindication is sent to the UE by paging(e.g.,
a Short Message) from the NW while the UE mayoperates
on the indicated BWP in BCCH modification period n. At
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501, upon receiving the SI change indication, the UE may
not switch to the initial active BWP but continue to stay on
the indicated BWP. On the NW side, the RRC sublayer may
inform the PHY sublayer that the SI change indication is
sent to the UE. The SI change indication maybe carried as
part of the Short Message in the paging. In response to the
UEreception of the SI change indication, the PHY sublayer
of the NW mayschedule the L1 signaling and decide when
to send the L1 signaling to switch the UEtotheinitial active
BWP. After sending the SI change indication, the NW may
perform the L1 signaling before BCCH modification period
n ends.

At 503, the UE switches to the initial active BWP in
response to receiving the L1 signaling sent from the NW in
BCCH modification period n, and the NW mayalso stop
sending to the UE any other L1 signaling for BWP switching
operations. In this case, the PHY sublayer of the NW may
know the UE bydefault will complete the SI update within
the next modification period (i.e, BCCH modification
period n+1 as shown in FIG. 5), and the PHY sublayer may
re-take control over the BWP switching after BCCH modi-
fication period n+1 ends.

Thus, at 505 the NW re-takes control over the BWP
switching operations on the ending boundary of moditica-
tion period n+1 by sending L1 signaling to switch the initial
active BWP to a BWPfor data transmission.

Alternatively, the NW mayre-take control over the BWP
switching operations upon receiving a feedback from the UE
indicating the SI update is complete before BCCH modifi-
cation period n+1 ends. In FIG. 6, the UE receives a L1
signaling for switching to the initial active BWPat 603 after
receiving the SI change indication at 601 in modification
period n, followed by the SI update operations in modifi-
cation period n+1. Once the UE completes the SI update at
605, the UE feedback of SI update complete (e.g., an SI
update completeness indication) may be sent by another L1
signaling (via PUCCH) or by MAC-CEtransmission on an
uplink (UL) BWPpaired with the initial active DL BWP.If
using L1 signaling, the upper sublayer(e.g., RRC) of the UE
may inform PHYsublayer that the SI update is completed,
and the UE PHY sublayer may feedback it to the NW. The
NW may re-take control over the BWP switching after
receiving the feedback in NW PHY sublayer. If using
MAC-CEtransmission, the upper sublayer of the UE may
inform MACsublayerthat the system information update is
completed, and the UE MACsublayer may feedbackit to the
NW.The NW mayre-take control over the BWP switching
once receiving the feedback in NW MACsublayer.

In one embodimentofthe present disclosure, the UE may
receive a public warning system (PWS)notification indica-
tion for ETWSindication or CMASindication carried in

Short Message of a paging. The PWSnotification indication
notifies the UE of immediate reception of a PWS notifica-
tion. When a Connected UE receives a PWSnotification

indication broadcasted by paging of the NW, the RRC
sublayer of the UE may inform the PHY sublayer that a PWS
notification reception is required immediately.

If the UE receives the PWSnotification indication(s) of a
paging from the NW, the UE has to immediately start
receiving the PWS notification(s) according to the schedul-
ing information in RMSI. The PWSnotification indication
may trigger the UE to perform re-acquisition of the sched-
uling information in RMSIfor checking scheduling changes
for the SIBs associated with the PWSnotification(s). Once
the SIB(s) associated with the corresponding PWSnotifica-
tion(s) is no longer scheduled, the UE could stop receives
the SIB(s).
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In FIG. 7, a BWP switching operation for an RRC_con-
nected UE dueto receiving a PWSnotification indication is
illustrated. The UE may operate on an indicated BWP as
currently active BWPfor data transmission or operate on an
initial active BPW ableto receive the content of changed SI
required for the UE SI update. Within BCCH modification
period n, the UE mayoperate on the indicated BWPas the
current active BWP for data transmission according to L1
signaling.

The PWS notification indication is sent to the UE by
paging (e.g., a Short Message) from the NW while the UE
operates on the indicated BWP. At 701, upon receiving the
PWSnotification indication, UE may switch automatically
to the initial active BWP from the indicated BWP in BCCH

modification period n. The PWSnotification indication may
be carried as part of Short Message in the paging. Then,
RRCsublayer of the NW may inform the PHY sublayerthat
the paging has been sent to the UE. So, the PHY sublayer of
the NW knowssuccessful automatic switching to theinitial
active BWP and maystop sending to the UE anyother L1
signaling for BWP switching operations. The PHY sublayer
of the NW would wait for the information from upper
layer(s) indicating the stop of broadcasting PWS
notification(s) at a certain time point, e.g. at 703 in BBCH
modification period n+2. Then, the PHY sublayer in the NW
could re-start to take control over BWP switching
operation(s).

In another embodiment of the present disclosure, the
Connected UE may feedback to the NW while the PWS
notification is no longer scheduled, and the NW mayre-take
control over the BWPswitching immediately upon receiving
the feedback. In FIG. 8, a BWP switching operation for an
RRC_connected UE due to receiving a PWS notification
indicationis illustrated. The UE mayoperate on an indicated
BWPas currently active BWP for data transmission or
operate on an initial active BPW able to receive the content
of changed SI required for the UE SI update. Within BCCH
modification period n, the UE may operate on the indicated
BWPfor data transmission according to L1 signaling.

The PWS notification indication is sent to the UE by
paging (e.g., a Short Message) from the NW while the UE
mayoperates on the indicated BWP. At 801, upon receiving
the PWSnotification indication, UE may switch to theinitial
active BWP automatically from the indicated BWP in
BCCHmodification period n. The PWS notification indica-
tion may be carried as part of Short Message in the paging.
Then, RRC sublayer of the NW may inform the PHY
sublayer that the paging has been sent to the UE and the
switching of the UE to the initial active BWP has been
performed. So, the NW may stop sending to the UE any
other L1 signaling for BWP switching operations, and wait
for the UE feedback indicating the PWS notification is no
longer scheduled.

At 803, the UE may inform the NW of the stopping
broadcast of the PWS notification(s) by a feedback that
indicates the PWS notification is no longer scheduled.

In one embodimentofthe present disclosure, after receiv-
ing a PWSnotification indication the UE may not switch to
an initial active BWP until an L1 signaling is received from
the NW.Since the PWSnotification is for emergence, the L1
signalling for switching the UE to the initial active BWP
shall be transmitted as fast as possible. In FIG. 9, a BWP
switching operation for an RRC_connected UE due to
receiving a PWSnotification indication is illustrated. The
UE may operate on an indicated BWP as currently active
BWPfor data transmission or operate on an initial active
BPWable to receive the content of changed SI required for
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the UE SI update. Within BCCH modification period n, the
UE mayoperate on the indicated BWPfor data transmission
according to L1 signaling.

The PWSnotification indication is sent to the UE by
paging (e.g., a Short Message) from the NW while the UE
may operate on the indicated BWP in BCCH modification
period n. At 901, upon receiving the PWS notification
indication, the UE may not switch to the initial active BWP
but continue to stay on the indicated BWP until an L1
signaling from the NW is received. At 903, the UE switches
to the initial active BWP in response to receiving the L1
signaling sent from the NW in BCCH modification period n,
and the NW mayalso stop sending to the UE any other L1
signaling for BWP switching operations. At 905, the PHY
sublayer of the NW would wait for the information from
upper layer(s) indicating the stop of broadcasting PWS
notification(s) at a certain time point, e.g. in BCCH modi-
fication period n+2. Then, the PHY sublayer in the NW
could re-start to take control over BWP switching
operation(s).

Alternatively, the UE may inform the NW ofthe stopping
broadcast of the PWS notification(s) by a feedback that
indicates the PWSnotification is no longer scheduledin thiscase.

In some embodiments of the present disclosure, a BWP
inactivity timer is introduced to switch an ongoing indicated
BWP(orthe currently active BWP) to a default BWPafter
a certain inactive time. The BWPinactivity timer maystart
to run for an inactive time period immediately after the UE
switches off the default BWP. In other words, no matter what
BWPsthe Connected_UEcurrently operates on, the VE may
switch back to the default BWP immediately after the BWP
inactivity timer expires.

If the initial acttve BWPis the default BWP, the currently
running BWP inactivity timer would stop after receiving
Short Message on the configured active BWP. The UE may
switch to another BWPafter SI acquisition in response to
receiving an L1 signalling, and the BWP inactivity timer
would reset with the configured value and start running.

If the initial active BWP is not the default BWP, the
currently running BWPinactivity timer may keep running.
In some embodiments, the BWP inactivity timer would
restart with the configured value andstart running.It is noted
that the configured value maybe different from the normal
one (i.e., the normalone is not used for SI acquisition upon
switching to the initial active BWP). For example, gNB(s)
may configure the BWP inactivity timer with two values,
one is 5 ms, the other is 40 ms(e.g., equal to the duration of
one BCCH modification period), and UE will automatically
apply the second one when the UE needs to perform SI
acquisition after receiving the SI change indication carried
in the Short Message.

In one embodimentof the present application, if the BWP
inactivity timer expires but the SI update is not complete, the
UE may keepstaying on the initial active BWP until the next
L1 signalling (e.g., DCI) controls the UE to perform another
BWPswitching. The NW may needthe timing of the SI
update completeness by an NW control mechanism (e.g.,
waiting for the whole BCCH modification period for SI
updated as introduced in the above embodiments) or an UE
control mechanism (e.g., by waiting for the UE feedback as
introduced in the above embodiments). The BWPinactivity
timer would then reset and restart while the UE is switched

to another BWP, whichis not the default BWP. On the other
hand, if the BWPinactivity timer is expired but the PWS
notification receiving is not complete, the UE would keep
staying on the initial active BWP until the next L1 signalling
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(e.g., DCI) controls the UE to perform another BWP switch.
The NW would need the timing of the SI complete by an
NWcontrol mechanism (e.g., waiting for the whole BCCH
modification period for SI updated as introduced in the
embodiments) or an UE control mechanism (e.g., by waiting
for the UE feedback as introduced in the embodiment). The
BWPinactivity timer may then reset and restart while the
UEswitches to another BWP, whichis not the default BWP.
If there is no system information change indication or Public
Warning System (PWS) notification indication indicating
that the following SI update or PWSnotification receiving
procedure is required, once the BWP inactivity timer
expires, the UE would automatically switch to the default
BWPwithout L1 signalling.

FIG. 10 illustrates a block diagram of a device for
wireless communication, according to various exemplary
implementations of the present disclosure. As shown in FIG.
10, device 1000 may include transceiver 1020, processor
1026, memory 1028, one or more presentation components
1034, and at least one antenna 1036. Device 1000 mayalso
include an RF spectrum band module, a base station com-
munications module, a network communications module,
and a system communications management module, input/
output (I/O) ports, I/O components, and power supply (not
explicitly shown in FIG. 10). Each of these components may
be in communication with each other, directly or indirectly,
over one or more buses 1026.

Transceiver 1020 having transmitter 1022 and receiver
1024 may be configured to transmit and/or receive time
and/or frequency resource partitioning information. In some
implementations, transceiver 1020 may be configured to
transmit in different types of subframes andslots including,
but not limited to, usable, non-usable and flexibly usable
subframes and slot formats. Transceiver 1020 may be con-
figured to receive data and control channels.

Device 1000 may include a variety of computer-readable
media. Computer-readable media can be any available
media that can be accessed by device 1000 and include both
volatile and non-volatile media, removable and non-remov-
able media. By way of example, and not limitation, com-
puter-readable media may comprise computer storage media
and communication media. Computer storage media
includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology
for storage of information such as computer-readable
instructions, data structures, program modulesor other data.

Computer storage media includes RAM, ROM,
EEPROM,flash memory or other memory technology, CD-
ROM,digital versatile disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices. Computer storage
media does not comprise a propagated data signal. Commu-
nication media typically embodies computer-readable
instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” meansa signal that
has one or moreofits characteristics set or changed in such
a manneras to encode information in the signal. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired con-

nection, and wireless media such as acoustic, RF, infrared
and other wireless media. Combinations of any of the above
should also be included within the scope of computer-
readable media.

Memory 1028 may include computer-storage media in the
form ofvolatile and/or non-volatile memory. Memory 1028
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may be removable, non-removable, or a combination
thereof. Exemplary memory includes solid-state memory,
hard drives, optical-disc drives, and etc. As illustrated in
FIG. 10, memory 1028 may store computer-readable, com-
puter-executable instructions 1032 (e.g., software codes)
that are configured to, when executed, cause processor 1026
to perform various functions described herein, for example,
with reference to FIGS. 1 through 9. Alternatively, instruc-
tions 1032 maynotbe directly executable by processor 1026
but be configured to cause device 1000 (e.g., when compiled
and executed) to perform various functions described herein.

Processor 1026 may include an intelligent hardware
device, e.g., a central processing unit (CPU), a microcon-
troller, an ASIC, and etc. Processor 1026 may include
memory. Processor 1026 mayprocess data 1030 and instruc-
tions 1032 received from memory 1028, and information
through transceiver 1020, the base band communications
module, and/or the network communications module. Pro-
cessor 1026 may also process information to be sent to
transceiver 1020 for transmission through antenna 1036, to
the network communications module for transmission to a
core network.

Oneor more presentation components 1034 presents data
indications to a person or other device. Exemplary one or
more presentation components 1034 include a display
device, speaker, printing component, vibrating component,
and etc.

From the above description it is manifest that various
techniques can be used for implementing the concepts
described in the present disclosure without departing from
the scope of those concepts. Moreover, while the concepts
have been described with specific reference to certain imple-
mentations, a person of ordinary skill in the art would
recognize that changes can be made in form and detail
without departing from the scope of those concepts. As such,
the described implementations are to be considered in all
respects as illustrative and notrestrictive. It should also be
understood that the present disclosure is not limited to the
particular implementations described above, but many rear-
rangements, modifications, and substitutions are possible
without departing from the scope of the present disclosure.

Whatis claimedis:

1. A method for a user equipment (UE) of a connected
state, the method comprising:

receiving a system information (SI) change indication
broadcasted by a paging via a currently active band-
width part (BWP) during a modification period;

in response to receiving the SI change indication, switch-
ing from the currently active BWPto an initial active
BWPfor an SI update;

receiving remaining minimum SI (RMSJ) via the initial
active BWP during a next modification period that
immediately follows the modification period, wherein
the RMSI includes information associated with

changed system information blocks (SIBs);
determining which of the changed SIBsis required to be

updated for the UE according to the received RMSIJ;
and

receiving content of the required changed SIBs based on
the determination.

2. The method of claim 1, wherein the currently active
BWPis switchedto the initial active BWP automatically on
the end of the modification period.

3. The method of claim 1, wherein the currently active
BWPis switchedto the initial active BWP immediately upon
receiving the SI change indication.
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4. The method of claim 1, wherein the currently active
BWPis switched to the initial active BWP in response to
receiving downlink control information (DCI).

5. The methodof claim 1, further comprising:
completing the SI update of the required changed SIBs

within the next modification period in response to
receiving the content of the required changed SIBs.

6. The method of claim 1, further comprising:
sending an SI update complete indication as a feedback

indicating completeness of the SI update via an uplink
BWP.

7. The method of claim 1, wherein the UE is pre-
configured with a default BWP and a BWPinactivity timer
for the connected state, and wherein the UE starts the BWP

inactivity timer after switching off the default BWP and
switches back to the default BWP after the BWP inactivity
timer expires.

8. The method of claim 7, wherein the BWPinactivity
timer stops after the currently active BWP for data trans-
mission is switched to an initial active BWP in response to
receiving the SI change indication.

9. The method of claim 7, wherein the BWPinactivity
timeris further configured to have a short period and a long
period, and wherein the UEselects the long period for the
BWPinactivity timer upon receiving the SI change indica-
tion.

10. The method of claim 7, wherein the UE stays on the
initial active BWP in order to complete the SI update after
the BWPinactivity timer expires.

11. A user equipment (UE) for wireless communication,
comprising:

a non-transitory machine-readable medium storing com-
puter-executable instructions;

a processor coupled to the non-transitory computer-read-
able medium, and configured to execute the computer-
executable instructions to cause the UE of a connected

state to perform operations comprising:
receiving a system information (SI) change indication

broadcasted by a paging via a currently active band-
width part (BWP) during a modification period;

in response to receiving the SI change indication,
switching from currently active BWP to an initial
active BWPfor an SI update; and

receiving remaining minimum SI (RMSJ)viathe initial
active BWP during a next modification period that
immediately follows the modification period,
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wherein the RMSI includes information associated

with changed system information block (SIB);
determining which of the changed SIBsis required to

be updated for the UE according to the received
RMSI; and

receiving content of the required changed SIBs based
on the determination.

12. The UE of claim 11, wherein the currently active BWP
is switched to the initial active BWP automatically on the
end of the modification period.

13. The UE of claim 11, wherein the currently active BWP
is switched to the initial active BWP immediately upon
receiving the SI change indication.

14. The VE of claim 11, wherein the currently active BWP
is switched to the initial active BWPin responseto receiving
downlink control information (DCI).

15. The UE of claim 11, wherein the processoris further
configured to execute the computer-executable instructions
to cause the UE of a connected state to perform operations
comprising:

completing the SI update of the required changed SIBs
within the next modification period in response to
receiving the content of the required changed SIBs.

16. The VEof claim 15, wherein the processoris further
configured to execute the computer-executable instructions
to cause the UE of a connected state to perform operations
comprising:

sending an SI update complete indication as a feedback
indicating completeness of the SI update via an uplink
BWP.

17. The VEofclaim 11, wherein the UEis pre-configured
with a default BWP and a BWPinactivity timer for the
connected state, and wherein the UE starts the BWP inac-
tivity timer after switching off the default BWP and switches
back to the default after the BWP inactivity timer expires.

18. The UE of claim 17, wherein the BWPinactivity timer
stops after the currently active BWPfor data transmission is
switched to an initial active BWP in response to receiving
the SI change indication.

19. The UE of claim 17, wherein the BWPinactivity timer
is further configured to have a short period and a long period,
and wherein the UEselects the long period for the BWP
inactivity timer upon receiving the SI change indication.

20. The UE of claim 17, wherein the UE stays on the
initial active BWP in order to complete the SI update after
the BWPinactivity timer expires.
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(57) ABSTRACT

A user equipment (UE) for wireless communication is
configured to perform bandwidth part (BWP) switching
operation in response to receiving a system information
change indication. The UE receives the system information
change indication via a currently active BWP in a BCCH
modification period. The system information change indi-
cation notifies the UE that contents of system information
have been changed. The UE switches from the currently
active BWPto an initial active BWPto receive the changed
contents of system information which are required for the
UE. The UE receives the changed contents of system
information via the initial active BWP in a next BCCH

modification period that immediately follows the BCCH
modification period. The UE updates the system information
according to the changed contents.

20 Claims, 10 Drawing Sheets
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ON-DEMAND SYSTEM INFORMATION

REQUEST PROCEDURE AND ERROR
HANDLING

CROSS-REFERENCE TO RELATED

APPLICATION(S)

The present application claims the benefit of andpriority
to a provisional U.S. Patent Application Ser. No. 62/651,
312, filed on Apr. 2, 2018, entitled “On-Demand System
Information Request Procedure and Error Handling,” (here-
inafter referred to as “US73481 application”). The disclo-
sure of the US73481 application is hereby incorporated fully
by reference into the present application.

FIELD

The present disclosure generally relates to wireless com-
munication, and moreparticularly, to the on-demand system
information (SI) request procedure for the next generation
wireless communication networks.

BACKGROUND

The concept of on-demand System Information (SI)
request has been introduced in the next generation wireless
network (e.g., a 5” generation (5G) new radio (NR) net-
work). When a UEfinds that a required SI message(s) is not
broadcasted, based on information in the System Informa-
tion Block Type 1 (SIB1) (e.g., a one-bit indicator that shows
whether the corresponding SI message is currently broad-
casted or not) and the mapping of the SIBs to SI messages,
the UE may perform an on-demandSI request procedure to
ask the network (also referred to as NW) to broadcast the
required SIB(s) and/or SI message(s). However, the next
generation wireless network lacks an efficient mechanism
for error handling associated with the on-demandSI request
procedure.

SUMMARY

The present disclosure is directed to on-demand system
information request procedure and the corresponding error
handling procedure for the next generation wireless com-
munication networks.

According to an aspect of the present disclosure, a method
of wireless communications performed by a user equipment
(UE) is provided. The method includes performing an on-
demand system information (SI) request procedureinafirst
cell; and performing an error handling procedure if the
on-demand SI request procedure in the first cell is unsuc-
cessful. The error handling procedure includes storing SI
request failure information.

According to another aspect of the present disclosure, a
UEis provided. The UE includes one or more non-transitory
computer-readable media having computer-executable
instructions embodied thereon and at least one processor
coupled to the one or more non-transitory computer-read-
able media. The at least one processor is configured to
execute the computer-executable instructions to perform an
on-demand system information (SI) request procedure in a
first cell, and perform an error handling procedure if the
on-demand SI request procedure in the first cell is unsuc-
cessful. The error handling procedure includes storing SI
request failure information.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the exemplary disclosure are best understood
from the following detailed description when read with the
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2

accompanying figures. Various features are not drawn to
scale, dimensions of various features may be arbitrarily
increased or reduced for clarity of discussion.

FIG. 1 is a sequence diagram illustrating the transmission
of SI request failure information, according to an exemplary
implementation of the present application.

FIG.2 is a sequence diagram illustrating an example of an
on-demand S] request being transmitted to an MN in the DC
mode, according to an exemplary implementation of the
present application.

FIG. 3 is a sequence diagram illustrating an example of an
on-demand SI request being transmitted to an SN in the DC
mode, according to an exemplary implementation of the
present application.

FIG.4 is a sequence diagram illustrating an example of a
UEdeterminingthe failure of an SI request in the DC mode,
according to an exemplary implementation of the present
application.

FIG. 5 is a sequence diagram illustrating an example of a
UE receiving SI request rejection information in the DC
mode, according to an exemplary implementation of the
present application.

FIG. 6 is a flowchart for a method of wireless commu-

nications performed by a UE, according to an example
implementation of the present application.

FIG.7illustrates a block diagram of a node for wireless
communication, in accordance with various aspects of the
present application.

DETAILED DESCRIPTION

The following description contains specific information
pertaining to exemplary implementations in the present
disclosure. The drawings in the present disclosure and their
accompanying detailed description are directed to merely
exemplary implementations. However, the present disclo-
sure is not limited to merely these exemplary implementa-
tions. Other variations and implementations of the present
disclosure will occur to those skilled in the art. Unless noted

otherwise, like or corresponding elements among the figures
maybeindicated by like or corresponding reference numer-
als. Moreover, the drawings andillustrations in the present
disclosure are generally not to scale, and are not intended to
correspond to actual relative dimensions.

For the purpose of consistency and ease of understanding,
like features are identified (although, in some examples, not
shown) by numerals in the exemplary figures. However, the
features in different implementations may be differed in
other respects, and thus shall not be narrowly confined to
what is shown in the figures.

The description uses the phrases “in one implementation,”
or “in some implementations,” which mayeach refer to one
or more of the same or different implementations. The term
“coupled” is defined as connected, whether directly or
indirectly through intervening components, and is not nec-
essarily limited to physical connections. The term “compris-
ing,” when utilized, means “including, but not necessarily
limited to”; it specifically indicates open-ended inclusion or
membership in the so-described combination, group, series
and the equivalent. The expression “at least one ofA, B and
C” or “at least one of the following: A, B and C” means
“only A, or only B, or only C, or any combination of A, B
and C.”

Additionally, for the purposes of explanation and non-
limitation, specific details, such as functional entities, tech-
niques, protocols, standard, and the like are set forth for
providing an understanding of the described technology. In
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other examples, detailed description of well-known meth-
ods, technologies, system, architectures, and the like are
omitted so as not to obscure the description with unneces-
sary details.

Persons skilled in the art will immediately recognize that
any network function(s) or algorithm(s) described in the
present disclosure may be implemented by hardware, soft-
ware or a combination of software and hardware. Described

functions may correspond to modules may be software,
hardware, firmware, or any combination thereof. The soft-
ware implementation may comprise computer executable
instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one
or more microprocessors or general purpose computers with
communication processing capability may be programmed
with corresponding executable instructions and carry out the
described network function(s) or algorithm(s). The micro-
processors or general purpose computers may be formed of
applications specific integrated circuitry (ASIC), program-
mable logic arrays, and/or using one or more digital signal
processor (DSPs). Although some of the exemplary imple-
mentations described in this specification are oriented to
software installed and executing on computer hardware,
nevertheless, alternative exemplary implementations imple-
mented as firmware or as hardware or combination of

hardware and software are well within the scope of the
present disclosure.

The computer readable medium includesbutis not limited
to random access memory (RAM), read only memory
(ROM), erasable programmable read-only memory
(EPROM), electrically erasable programmable read-only
memory (EEPROM), flash memory, compact disc read-only
memory (CD-ROM), magnetic cassettes, magnetic tape,
magnetic disk storage, or any other equivalent medium
capable of storing computer-readable instructions.

Aradio communication network architecture(e.g., a long
term evolution (LTE) system, a LTE-Advanced (LTE-A)
system, a LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network) typically includes at least one
base station, at least one user equipment (UE), and one or
more optional network elements that provide connection
towards a network. The UE communicates with the network

(e.g., a core network (CN), an evolved packet core (EPC)
network, an Evolved Universal Terrestrial Radio Access
network (E-UTRAN), a 5G Core (5GC), or an internet),
through a radio access network (RAN)established by one or
more basestations.

Tt should be noted that, in the present application, a UE
may include, butis not limited to, a mobile station, a mobile
terminalor device, a user communication radio terminal. For
example, a UE maybe a portable radio equipment, which
includes, but is not limited to, a mobile phone,a tablet, a
wearable device, a sensor, or a personal digital assistant
(PDA) with wireless communication capability. The UE is
configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

A base station may include, but is not limited to, a node
B (NB)as in the UMTS, an evolved node B (eNB)as in the
LTE-A, a radio network controller (RNC) as in the UMTS,
a base station controller (BSC) as in the GSM/GERAN,a
ng-eNBas in an E-UTRA basestation in connection with the
5GC, a next generation node B (gNB) as in the 5G-RAN,
and any other apparatus capable of controlling radio com-
munication and managing radio resources within a cell. The
base station may connect to serve the one or more UEs
through a radio interface to the network.
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A base station may be configured to provide communi-
cation services according to at least one of the following
radio access technologies (RATs): Worldwide Interoperabil-
ity for Microwave Access (WiMAX), Global System for
Mobile communications (GSM, often referred to as 2G),
GSM EDGEradio access Network (GERAN), General
Packet Radio Service (GRPS), Universal Mobile Telecom-
munication System (UMTS,often referred to as 3G) based
on basic wideband-code division multiple access
(W-CDMA), high-speed packet access (HSPA), LTE, LTE-
A, eLTE (evolved LTE), New Radio (NR,often referred to
as 5G), and/or LTE-A Pro. However, the scope of the present
application should not be limited to the above mentioned
protocols.

The base station is operable to provide radio coverage to
a specific geographical area using a plurality of cells form-
ing the radio access network. The base station supports the
operations of the cells. Each cell is operable to provide
services to at least one UE within its radio coverage. More
specifically, each cell (often referred to as a serving cell)
provides services to serve one or more UEs withinits radio
coverage, (e.g., each cell schedules the downlink and option-
ally uplink resources to at least one UE within its radio
coverage for downlink and optionally uplink packet trans-
missions). The base station can communicate with one or
more UEs in the radio communication system through the
plurality of cells. A cell may allocate sidelink (SL) resources
for supporting proximity service (ProSe) or Vehicle to
Everything (V2X) service. Each cell may have overlapped
coverage areas with othercells.

As discussed above, the frame structure for NR is to
support flexible configurations for accommodating various
next generation (e.g., 5G) communication requirements,
such as enhanced mobile broadband (eMBB), massive
machine type communication (mMTC), ultra reliable com-
munication and low latency communication (URLLC),
while fulfilling high reliability, high data rate and low
latency requirements. The orthogonal frequency-division
multiplexing (OFDM)technology as agreed in 3GPP may
serve as a baseline for NR waveform. The scalable OFDM

numerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be
used. Additionally, two coding schemes are considered for
NR:(1) low-density parity-check (LDPC) code and (2) Polar
Code. The coding scheme adaption may be configured based
on the channel conditions and/or the service applications.

Moreover,it is also considered that in a transmission time
interval TX of a single NR frame, a downlink (DL) trans-
mission data, a guard period, and an uplink (UL) transmis-
sion data should at least be included, where the respective
portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for
example, based on the network dynamics of NR.In addition,
sidelink resource may also be provided in a NR frame to
support ProSe services or V2X services.

The 3rd Generation Partnership Project (GPP) has intro-
duced a new radio resource control (RRC) state (i.e., the
RRC_INACTIVEstate) for the next generation (e.g., 5th
generation (5G)) wireless communication networks. The
RRC_INACTIVEstate (also referred to as inactive state in
the following description) aims to achieve power saving
with acceptable access latency, and is suitable especially for
small data transmission, such as in machine type commu-
nications (MTC) scenarios. When a UE is in an inactive
state, the 5G radio access network (5G-RAN)(e.g., the next
generation radio access network (NG-RAN), other 3GPP/
non-3GPP access network connected to a 5G core network)
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and the UE store the “UE context” (which may include
Access Stratum (AS) context and Non-Access Stratum
(NAS) context of the UE) separately. In addition, when the
UEis in the inactive state, the UE may not have an RRC
connection with the 5G-RAN,although the 5G-RAN may
keep a connection with the next generation core network
(e.g., 5G Core Network (5GC)).

The on-demand SI request procedure may be imple-
mented differently for the UEs that are in different Radio
Resource Control (RRC)states. For example, in one imple-
mentation, for a UE that is in a connectedstate, the NW may
deliver on-demand SI] messages or SIB(s) via dedicated
signaling to the UE after receiving an SI request from the
UE.In some implementations, for a UEthatis in an idle state
or an inactive state, the NW may deliver on-demand SI
messages or SIB(s) via broadcasting. In some implementa-
tions, the NW may control the message type for the on-
demand SI request procedure. For example, the message
type for the on-demand SI request procedure may include a
Message 1 (MSG1) based approach and a Message 3
(MSG3) based approach.

In someofthe present embodiments, if a Random Access
(RA) preamble and/or a Physical Random Access Channel
(PRACH) resource specific to each SIB or set of SIBs
(which the UE needsto acquire) is included in the minimum
SI (e.g., in the Master Information Block and the SIB1), the
SI request may be indicated using an MSG_1-based
approach.

In an MSG1-based SI request, in some implementations,
the minimum granularity for a requested SI may be one SI
message (for a set of SIBs, as in an LTE scenario). In some
of such implementations, one RA preamble may be used to
request for multiple SI messages. In some implementations,
a Random Access Preamble Index (RAPID) may be
included in a Message 2 (MSG2). Other fields, such as
Timing Advance (TA), UL grant and Temporary Cell Radio
Network Temporary Identifier (C-RNTI), may not be
included in the MSG2 in some implementations.

In someofthe present embodiments, an RA procedure for
SI request may be considered successful when the UE
receives an MSG2that includes a RAPID corresponding to
the transmitted preamble. The MSG2 reception may use an
RA-RNTIthat corresponds to the MSG1 transmitted by the
UE.

In someof the present embodiments, the UE mayretrans-
mit the RA preamble according to an NR RA power ramping
when the SI request is considered to be unsuccessful. The
MSGI]for SI request re-transmission may be continued until
reaching maximum preamble transmissions in some of the
present embodiments. Thereafter, an RA problem may be
indicated to the upperlayer(e.g., RRC layer). In someofthe
present embodiments, a Back off mechanism maybeappli-
cable to the MSG1-based SI requests. In some of such
embodiments, however, no special back off sub-header/
procedure may be required.

In someof the present embodiments, if the RA preamble
and/or the PRACHresource (or PRACH occasions) specific
to each SIB or set of SIBs (which the UE needs to acquire)
is not included in the minimum SI, the SI request may be
included in an MSG3. The UE may determine whether the
MSG3-based approach is successful or not based on a
reception of the MSG4. The preamble(s) and/or the PRACH
occasionsfor the SI request using the MSG3-based approach
may notbe reserved in someaspects of the present embodi-
ments. RRC signaling may be used for the SI request in an
MSG3-based approach. In some embodiments, the UE’s ID
may not be included in the MSG3.
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In some of the present embodiments, a temporary
C-RNTIreceived in the MSG2 may be used for an MSG4
reception. The UE may check the contention resolution
Medium Access Control (MAC) Control Element (CE)
against the transmitted request.

Specifically, based on the MSG1-based SI request proce-
dure, a UE which transmits a preamble on a dedicated
PRACHresource (or PRACH occasions) for the SI request
may need to wait for a corresponding Random Access
Response (RAR) within a configured RAR window. If no
RARthat contains a RAPID correspondingto the transmit-
ted preamble is received, the UE may retransmit the RA
preamble until the corresponding RAR is received. The
MSGI]for SI request re-transmission, in someofthe present
embodiments, may be continued until a maximum preamble
transmission is reached. In some of such embodiments, an
RA problem maybeindicated to the upper layers. However,
during the whole MSG1-based SI request procedure, the
requested SIB(s) or SI message(s) may be broadcasted based
on the NW decision or other UE’s SI request(s). There may
be a power consumption issue if the UE does not stop the
ongoing MSG1-based SI request procedure when the
required SIB(s) has been broadcasted.

Asdescribed above, based on the MSG1-based SI request
procedure, a UE which transmits a preamble on a dedicated
PRACHresourcefor the SI request may need to wait for the
corresponding RAR within a configured RAR window.Ifno
RARthat contains a RAPID correspondingto the transmit-
ted preamble is received, the UE may retransmit the RA
preamble until reaching a maximum preamble transmission,
and then an RA problem may be indicated to upper layers.
If the corresponding RARis received, the UE may send an
MSG3to indicate the required SIB(s) and/or SI message(s).
After sending the MSG3, the UE may need to wait for a
period e.g., defined by a contention resolution timer) for
receiving the MSG4 for contention resolution. If the con-
tention resolution timer expires and no MSG4is received,
the UE mayretransmit a preamble again. In some of the
present embodiments, the MSG1 for the SI request re-
transmission may be continued until a maximum preamble
transmission is reached. In some aspects of the present
embodiments, an RA problem maybeindicated to the upper
layers. Similarly, since contention resolution is also adopted
for the MSG3-based SI request procedure, an RA problem
may be indicated to the upper layers if the maximum
preamble transmission is reached.

CASE 1: A UE’s Behaviour when an On-Demand SI

Request is Unsuccessful for the UE in an Idle State or an
Inactive State:

When an MSG1-based SI request or an MSG3-based SI
request procedure in a cell is failed, the UE may consider the
cell as barred, or may consider that the required SIB(s)
and/or SI message(s) are not available. In one implementa-
tion, the UE may consider the on-demand SI request pro-
cedure as unsuccessful when the number of times the UE

transmits a random access preamble reaches a threshold
(e.g., maximum allowable preamble transmissions), and/or
the UEreceives SI request rejection information (e.g., in a
RAR) in someof the present embodiments.

If the UE considers that a cell is barred due to an SI

request failure, the UE may considerthe cell as barred for a
configurable time periodora fixed time period (e.g., for 300
s). The UE may perform a cell reselection procedure to find
another cell to camp on. The barring time period may be
broadcasted to the UE in system information, carried in an
MSG2 or MSG4, or may be predefined as a fixed value in
some of the present embodiments.

Ex.1002

APPLEINC. / Page 60 of 419



Ex.1002 
APPLE INC. / Page 61 of 419 

Case: L22-ce02178 Document & 4RiBdedemyeaeaacRoldyBEIHAIRO
or

US 10,791,502 B2
7

If the UE considers that the required SIB(s) and/or SI
message(s) are not available, the UE maynot perform the SI
request for the unavailable SIB(s) and/or SI message(s)
again on the cell. In some ofthe present embodiments, when
the UE considers that the required SIB(s) and/or SI
message(s) are not available (e.g., when an RA procedure
problem is reported, or when SI request rejection informa-
tion is received), the UE mayactivate a prohibit timer. In
some of such embodiments, the UE may avoid initiating
another on-demand SI request procedure until the prohibit
timer expires. In one implementation, the UE is forbidden to
perform another on-demand SI request procedure until the
prohibit timer expires. For example, the prohibit timer may
start when an upperlayer(e.g., the RRC layer) receives the
SI request rejection information, or receives the RA problem
due to an SI request failure from a lowerlayer (e.g., the
MAClayer). After the prohibit timer expires, the UE may
initiate another SI request procedure. The prohibit timer may
be preconfigured or may be a fixed value in some of the
present embodiments. The value of the prohibit timer may
be broadcasted in system information, carried in an MSG2
or MSG4, or may bepredefined as a fixed value in some
embodiments.

In one implementation, if the prohibit timer is not present
in the signaling from the NW, it is up to UE’s implemen-
tation on whento start the SI request procedure again.

In one implementation, the UE may determine whetherto
perform a cell reselection procedure due to a failure of the
MSG1-based SI request or the MSG3-bsed SI request. The
UE may make such a determination based on whether the
required SIB(s) and/or SI message(s) are essential for the
UE (e.g. essential for the UE’s targeting services) or based
on some other predefined rules. For example, the UE may
determine to perform a cell reselection procedure as a result
of an unsuccessful SI request if the required SIB(s) and/or SI
message(s) are essential.

The UE mayperform a cell reselection procedure due to
a failure of the MSG1-based SI request or the MSG3-based
SI request. Specifically, when the UE performsa cell rese-
lection procedure, the UE may considerthe cell, for which
the UEfails to request the required SIB(s) and/or SI mes-
sages(s), as barred or having a lowerpriority (e.g., by setting
the priority of the frequency on which the barred cell is to
a default value). In one implementation, the requested
SIB(s) and/or SI messages(s) may be defined/considered as
the essential SI for different UE categories or UE types. If
the requested SIB(s) and/or SI messages(s) are not defined/
considered as the essential SI for the category or type of the
UE, the UE may decide whether to re-request the requested
SIB(s) or SI messages(s) on the campedcell. In one imple-
mentation, if the requested SIB(s) or SI messages(s) are not
defined/considered as the essential SI for the category or
type of the UE, a prohibit timer may start when the upper
layer (e.g., the RRC layer) receives the RA problem due to
an SI request failure from the lower layer (e.g., the MAC
layer). After the prohibit timer expires, the UE may perform
the SI request procedure again. The prohibit timer may be
preconfigured or be a fixed value. The value of the prohibit
timer may be broadcasted in the system information,carried
in an MSG2 or MSG4,or maybe predefinedas a fixed value.

CASE 2: A UE’s Behaviour when the On-Demand SI

Request is Unsuccessful for the UE in a Connected State:
A UE may also request the required SIB(s) or SI

message(s) while the UE is in a connected state. Normally,
the UE mayreceive the required SIB(s) or SI message(s) via
dedicated signaling. If the UE does not receive the required
SIB(s) or SI message(s) via dedicated signaling, (e.g., no
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response from the NW side to deliver the required SIB(s) or
SI message(s), or receiving SI request rejection informa-
tion), the UE may consider that there is an NW error and
perform reestablishment to another qualified cell if there is
another qualified cell with a valid UE context. If there is no
such a qualified cell or if the reestablishment is rejected/
failed, the UE may switch to an idle state and performacell
reselection procedure by considering the cell as barred. In
another implementation, the UE may directly switch to the
idle state and then perform a cell reselection procedure by
considering the cell as barred.

In one implementation, the NW may respond an SI
request rejection message/information to the UE. After
receiving the SI request rejection message/information, the
UE mayconsider that the required SIB(s) or SI message(s)
are not available and may not perform the SI request for
those SIB(s) or SI message(s) again on the cell. In another
implementation, a prohibit timer may be initiated when the
UEreceives the SI request rejection message/information.
After the prohibit timer expires, the UE may perform an SI
request procedure again. The prohibit timer may be precon-
figured or may bea fixed value.

In one implementation, when the SI request procedureis
unsuccessful, the UE may perform, at least, a reestablish-
ment procedure, switch to an idle state for a cell reselection
procedure, mark that the requested SIB(s) or SI message(s)
are not available, etc.

In one implementation, the requested SIB(s) or SI mes-
sages(s) may be defined/considered as the essential SI for
different UE categories or UE types. The UE may switch to
the idle state and perform a cell reselection procedure when
the SI request for essential SI is failed. The UE may consider
the cell in which the SI requestis failed as barred, or having
a lower priority when performing a cell reselection proce-
dure (e.g., by setting the priority of the frequency on which
the barred cell is to a default value). The UE, in some of the
present embodiments, may only mark that the requested
SIB(s) or SI message(s) are not available when the SI
request for non-essential SI is failed.

In the connected state, the NW may perform a handover
(HO)procedure (e.g., from a source gNB to a target gNB)
when receiving the SI request for required SIB(s) or SI
message(s)that are not provided by the NW. The target gNB
mayprovide the required SIB(s) or SI message(s) in the HO
command (e.g., based on the SI request information pro-
vided in the HO Request message from the source gNB).

In the Dual Connectivity (DC) mode, the UE may inform
the cause of a Secondary Node (SN) SI requestfailure, or the
information related to the SI request failure to a Master Node
(MN) when the on-demand SI request for the SIB(s) of the
SNis rejected or failed. After the MN receives the cause of
an SI request failure or the information related to the SI
request failure, in some of the present embodiments, the MN
maytry to resolve the SN SI request rejection/failure prob-
lem. For example, in one aspect of the present embodiments,
the MN mayrelease the SN or change the SN to a new SN
for the UE.

CASE3: Store and Report the Information Related to the
SI Request Failure:

An MSG1-based SI request or an MSG3-bsed SI request
procedure maybe failed when a lowerlayer(e.g., the MAC
layer) informs an upperlayer(e.g., the RRC layer) of an RA
problem. Since the RRC layer knows the RA procedure is
triggered for the SI request, the UE maystore the SI request
failure information. The SI request failure information may
include one or more parameters used in the on-demand SI
request procedure. The SI request failure information may
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includeat least one of the following: the on-demand SIB(s)
requested by the UE, the on-demand SI message(s)
requested by the UE,the cell ID (ofthe cell in which the UE
has performed the S] procedure but has failed), SSB Index(s)
(Synchronization Signal Block Index(s)) to perform the SI
request procedure, the message type of the failed SI request
procedure (e.g., MSG1-based or MSG3-based), the time-
stamp (e.g., when to perform the SI request procedure), etc.
The SSB Index may indicate which SSB with RA resource
(or RA occasions) is used for a preamble transmission. For
example, for an MSG1-based approach, the dedicated RA
resource (or RA occasions) for transmitting a preamble may
be associated with an SSB. For an MSG3-based approach,
the common RA resource (or RA occasions) for transmitting
a preamble may be associated with an SSB. The UE may
report such failure information to the NW when switching to
a connected state later. The UE may mandatorily report the
information of the SI request failure, according to the
configuration, or upon an NWrequest. The content of the SI
request failure information may be predefined, may be based
on the required information indicated in the received SI
request failure information message, or may be based on the
configuration.

FIG.1 is a sequence diagram illustrating the transmission
of SI request failure information, according to an exemplary
implementation of the present application. As shown in
diagram 100, in action 110, serving node 104 (e.g., a gNB)
may send a request to UE 102 to provide the information
related to SI request failure. For example, serving node 104
may send an SI Request Failure Information Request mes-
sage to UE 102 if UE 102 informs serving node 104 that
such information is stored. In one implementation, UE 102
may set one bit in an RRC message(e.g., in the RRC
Connection Setup Complete message or in the RRC Con-
nection Resume message) to true (or ‘1’) to inform serving
node 104 that UE 102 supports storage of the SI request
failure information and it has the SI request failure infor-
mation stored. Serving node 104 may determine to request
the SI request failure information after receiving such infor-
mation from UE 102. In action 112, UE 102 may send a
message including the SI request failure information to
serving node 104.

By utilizing the SI request failure information, serving
node 104 may know howto adjust the SI request mechanism
between the MSG1-based approach and the MSG3-based
approach. For example, if UE 102 reports failure of an
MSG3-basedSI request procedure in a cell or a certain area,
serving node 104 may consider adopting the MSG1-based SI
request for the UEs in idle/inactive state to avoid an RA
collision by using the dedicated RA resource(s) for SI
request. Alternatively, serving node 104 may continue to
adopt the MSG3-based SI request procedure when UE 102
reports the failure of the MSG3-based SI request procedure.

Tn one implementation, UE 102 maystore the information
related to the SI request failure when UE 102 considers the
cell as barred and performsa cell reselection procedure. UE
102 may not store the information related to the SI request
failure when UE 102 considers that the required SIB(s) or SI
message(s) are not available.

When the SI request procedure for a UE that is in a
connectedstate is failed (e.g., UE 102 does not receive the
required SIB(s) or SI message(s) via dedicated signaling, or
UE 102 receives the SI request rejection information), UE
102 maystore the information of the SI request failure. In
one implementation, when the SI request procedure is
unsuccessful, UE 102 may perform re-establishment to
another qualified cell, or UE 102 may switch to an idle state
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and then perform a cell reselection procedure by considering
the cell as barred. The information of the SI request failure
may include at least one of the following: the required
SIB(s), the required SI message(s), the cell ID (of the cell in
which the UE preforms SI procedure but failed), and the
timestamp of the SI request procedure. UE 102 may report
such failure information to the NW when switching to a
connected state later. UE 102 may mandatorily report the
information of the SI request failure, according to the
configuration, or upon receiving an NW request. The content
of the SI request failure information may be predefined, may
be based on the required information indicated in the
received SI request failure information message, or may be
based on the configuration.

Similarly, UE 102 maystore the SI request failure infor-
mation when UE 102 is in a connectedstate if the SI request
is unsuccessful (where SI request procedure may be an
MSG1-based SI approach or an MSG3-based SI approach).
The SI request failure information may includeat least one
of the following: the on-demand SIB(s) requested by UE
102, the on-demandSI message(s) requested by UE 102, the
cell ID (of the cell which UE 102 preforms SI procedure but
failed), SSB Index(s) (Synchronization Signal Block
Index(s)) to perform the on-demand SI request procedure,
the message type of the unsuccessful SI request procedure
(e.g., MSG1-based or MSG3-based), and the timestamp
(e.g., when to perform the SI request procedure). The UE
may mandatorily report the SI request failure information,
according to the configuration, or by an NW request (e.g.,
requested by serving node 104). The content in the SI
request failure information may be predefined, may be based
on the required information indicated in the received SI
Request Failure Information message, or may be based on
the configuration.

It may be beneficial for the NW to know the information
related to SI request failure. For example, the NW may
determine which cell, SIB(s)/SI message(s), or the related
dedicated preamble may have problems.As a result, the NW
is likely to overcome the problem afterwards, or the NW
mayconsider adopting another mechanism for serving the SI
request.

In the DC mode, a UE may inform the cause of a
Secondary Node (SN) SI request failure, or the information
related to the SI request failure, to a Master Node (MN)
whenthe on-demand SI request for the SIB(s) of the SN is
rejected or failed. After MN receives the cause of the SI
request failure or the information related to the SI request
failure, the MN maytry to resolve the SN’s SI request
rejection/failure problem. For example, the MN mayrelease
the SN or change the SN to a new SN for the UE.

CASE4: Harmonization of the SI Request Messages in
Idle, Inactive, and Connected States:

For an MSG3-bsed SI request procedure, the MSG3 may
include an SI request message (which may be an RRC
message) containing no UE ID. Inanidle state, there may be
no security key and/or security algorithm configured to the
UE yet. Therefore, the SI request message transmitted in an
idle state may be transmitted on Signaling Radio Bearer 0
(SRBO). Neither integrity protection, nor ciphering, apply to
the SRBO in some embodiments. In one implementation, the
SI request message (which is an RRC message) may be the
same for idle, inactive, and connectedstates, resulting in an
RRC message harmonization. The SI request message may
be transmitted on the SRBO withoutintegrity protection and
ciphering, even if the UE is in a connected state, or in an
inactive state, where integrity protection and ciphering may
have been already applied.
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In one implementation, the SI request message (which is
an RRC message) that includes no UE ID maybe the same
for idle, inactive, and connected states. The UE maytransmit
the SI request message on the SRBO whenthe UEis in an
idle or an inactive state. The UE may transmit the SI request
message on Signaling Radio Bearer 1 (SRB1) when the UE
is in a connected state. Both integrity protection and cipher-
ing may apply to the SRB1.

In one implementation, the SI] Request message (whichis
an RRC message) may be the same for idle, inactive, and
connected states. The UE may transmit the SI request
message on the SRBO when the UEis in an idle state. The
UE maytransmit the SI request message on the SRB1 when
the UEis in an inactive or a connected state. Both integrity
protection and ciphering may apply to the SRB1. In an
inactive State, the UE maystill have the UE context and the
NW’s configuration for integrity protection and ciphering.

In one implementation, whether the SI request messageis
transmitted on the SRBO or the SRB1 for a UE in aninactive

state may be determined based on the UE’s implementation,
the NW’s preconfiguration, and/or whether the UE context
for integrity protection and ciphering is stored/valid or not.

It may be beneficial to keep the commonality of the SI
Request message with respect to the UEs in different states,
which may lead to simplification of the overall system
design in someof the present embodiments.

CASE5: The Structure of an SI Request Message:
In one implementation, the SI request message in the

MSG3(e.g., in an MSG3-based SI request procedure) may
be the sameforidle, inactive, and connected states. Different
minimum granularity of the requested SI (e.g., SIB-based or
SI message-based) may be considered in connection with the
SI request message. For example, it may be beneficial for the
SI request message to use SI message-based granularity
(e.g., the UE indicates which SI message(s) is requested) in
the MSG3-based SI request procedure, since there is a
one-bit indicator in the NR SIB1 to show whether the

corresponding SI message is currently broadcasted or not,
and the number of SI messages may be muchless than the
numberof SIBs. However, the SI message-based granularity
may notprovide sufficient information to the NW in regards
to which SIB(s) needs to be broadcasted and/or whether the
mapping of the SIB(s) and the SI message(s), and the
associated periodicity may need to be re-arranged based on
the UE’s requirements. The UE in connected state may
receive the required SI via dedicated signaling. Therefore, in
one implementation, the SIB-based granularity may be used,
e.g., by the UE indicating which SIB(s) is requested.

Different implementations regarding the different SIB-
based granularities will be discussed next:

CASE5-1:

In the SI Request message, there may be a choice struc-
ture in which the UE may choose to use the SI message-
based granularity or the SIB-based granularity. The UE may
consider the signaling overhead to select which granularity
to use. In one implementation, the UE mayuseafirst bitmap
to indicate which SI message(s) is requested and a second
bitmap to indicate which SIB(s) is requested. In one imple-
mentation, there may be a common bitmap for the UE to
indicate which SI message(s) is requested or which SIB
ID(s) is requested.

CASE5-2:

In the SI Request message, there may be a choice struc-
ture in which the UE may choose to use the SI message-
based granularity or the SIB-based granularity. The UE may
select one of the two types of granularity based on the NW
configuration. The NW configuration may be delivered to
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the UE via dedicated signaling or via broadcasting. In one
implementation, the UE mayusea first bitmap to indicate
which SI message(s) is requested and a second bitmap to
indicate which SIB(s) is requested. In one implementation,
there may be a commonbitmap for the UEto indicate which
SI message(s) is requested or which SIB ID(s) is requested.

CASE5-3:

In the SI Request message, in some of the present
embodiments, the UE may request one or more SI messages
together with one or more SIBs. For example, both SI
message-based granularity and SIB-based granularity may
be potentially used in the SI Request message. Specifically,
a UE maysend an SI Request message that only uses the SI
message-based granularity, only uses the SIB-based granu-
larity, or uses both SI message-based granularity and SIB-
based granularity. The UE mayuseafirst bitmap to indicate
which SI message(s) is requested and a second bitmap to
indicate which SIB(s) is requested. In one implementation,
there may be a commonbitmap for the UEto indicate which
SI message(s) is requested or which SIB ID(s) is requested.

CASE5-4:

In some of the present embodiments, the UE may use a
two-level bitmap for the SI request messages. In some of
such embodiments,the first level bitmap may be used for the
SI-based granularity, which may be mandatorily appended
in the SI request message. The second level bitmap may be
used for the SIB-based granularity, which maybeoptionally
appendedin the SI request message if the corresponding SI
bit is set to “1”in thefirst level bitmap. As an example, in
which there are 5 SI messages, and the SI message#3
includes SIB#7, SIB#8, SIB#9 and SIB#10, when the UE
wants to request SIB#9, the first level bitmap of the UE’s SI
request message may be “0100” (which indicates SI] mes-
sage#3), and the UE may further optionally append the
second level bitmap “0100” (which indicates the third SIB
in the SI message#3). Consequently, a gNB may provide
SIB#9 specifically in response to such an SI request mes-
sage. In one implementation, if the second bitmap does not
appear, the gNB may provide the complete SI message#3.

CASE6: On-Demand SI Request Procedure in an NR-NR
DC Scenario:

A UE in an NR-NR Dual Connectivity (DC) mode may
request one or more required SIBs or one or more SI
messagesfor certain purpose(s)or certain service(s). Several
implementations are described below regarding how the UE
may request and receive the required SIB(s) from a second-
ary node (SN)or the serving cells in a secondary cell group
(SCG).

CASE6-1:
When a UE is in an NR-NR DC mode and one or more

SIBs or one or more SI messages are required, the UE may
be only allowedto send the SI request message to the master
node (MN) in some of the present embodiments.

FIG.2 is a sequence diagram illustrating an example of an
on-demand S] request being transmitted to an MN in the DC
mode, according to an exemplary implementation of the
present application. As shownin diagram 200,in action 210,
UE 102 may transmit an SI request message to MN 106
when UE 102 requires on-demand system information of a
cell belonging to MN 106 or a cell belonging to SN 108. In
action 212, MN 106 may inform SN 108 to provide the
required SIB(s) or SI message(s) to UE 102 based on the SI
request message. For example, MN 106 mayusea signaling
message between twobasestations (e.g., X2-AP message or
Xn-AP message) with fields indicating the requested SIB(s)
or SI message(s). When SN 108 receives the SI request from
MN 106, SN 108 may transmit the required SIB(s) or SI
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message(s) to UE 102 byinitiating serving cell release and
addition action in the same RRC reconfiguration message to
update the SIB(s) or SI message(s) for certain, orall, serving
cell(s). As shown in diagram 200, this RRC reconfiguration
may be transmitted via MN 106or transmitted via Signaling
Radio Bearer 3 (SRB3), if configured.

When the UE requires on-demand system information of
a cell belonging to MN 106, if the requested SI message or
SIB is not broadcasted, in action 214, MN 106 may transmit
the required SI to UE 102. Whenthe UE requires on-demand
system information of a cell belonging to SN 108, if the
requested SI message or SIB is not provided before, in
action 216, SN 108 may transmit RRC Reconfiguration with
the required SI to UE 102 (e.g., via the SRB3). In one
implementation, SN 108 may transmit RRC Reconfiguration
with required SI (e.g., action 216) only when SN 108
receives the SI Request Notification from MN 106 (e.g.,
action 212).

Tn one implementation, SN 108 maydirectly transmit the
modified SIB(s) or SI messages(s) to UE 102 without taking
cell release and addition action, when MN 106 sendsthe SI
Request Notification to SN 108. SN 108 may transmit the
modified SIB(s) or SI messages(s) directly to UE 102 only
when receiving the SI Request Notification from MN 106.

In one implementation, UE 102 is only allowed to send
the SI request message to MN 106. The UE mayindicate in
the SI request message that the SI Request is for the SIB(s)
or the SI message(s) on MN 106 or SN 108. If the SI Request
message is marked for MN 106, MN 106 may beresponsible
for this S] Request message. On the other hand, if the SI
Request message is marked for SN 108, MN 106 may
forward this message to SN 108 and SN 108 may be
responsible for this SI Request message. It should be noted
that UE 102 may follow the minimum SI’s indication(e.g.,
SI transmission period) of MN 106 or SN 108 to receive the
SI while the SI request message is marked to MN 106 or SN
108, respectively. In another implementation, UE 102 may
not mark the S] request toward MN 106 or SN 108, and MN
106 may provide all (MN 106 and SN 108) relative SI to UE
102 in a unicast approach.

If some or all of the serving cells in the SCG do not
provide the requested SIB(s) or SI message(s), SN 108 may
inform MN 106 that the SCG, or some serving cells in the
SCG, does not provide the requested SIB(s) or SI
message(s). MN 106 may decide whether to perform the
SCG changeaction or release SN 108 for UE 102.

CASE6-2:
When a UE in the NR-NR DC mode and one or more SIBs

or SI messagesare required, the UE maysendthe SI request
message to the MN and/or the SN when required.

FIG. 3 is a sequence diagram illustrating an example of
the on-demand SI request being transmitted to an SN in the
DC mode, according to an exemplary implementation of the
present application. As shown in diagram 300,in action 310,
UE 102 maytransmit the SI request message to SN 108 (e.g.,
via SRB3, if configured). In action 312, SN 108 may
transmit RRC Reconfiguration with the required SI to UE
102 via SRB3. If SRB3 is not configured, UE 102 may
transmit the SI request message to MN 106 and let MN 106
forward the SI request message to SN 108.

When someorall of the serving cells in the SCG cannot
provide the required SIB(s) or SI message(s), SN 108 may
inform MN 106 that the SCG, or some serving cells in the
SCG, does not provide the requested SIB(s) or SI
message(s). MN 106 may decide whether to perform the
SCG changeaction or release SN 108 for UE 102.
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FIG. 4 is a sequence diagram illustrating an example of
the UE determining the failure of an SI request in the DC
mode, according to an exemplary implementation of the
present application. As shown in diagram 400,in action 410,
UE 102 sends an SI request message to SN 108. In action
412, UE 102 determines the failure of the SI request, e.g.,
when the number of times UE 102 transmits the random

access preamble reaches a threshold. After determining the
on-demand SI request procedure is unsuccessful, UE 102
may store the SI request failure information related to SN
108. In action 414, UE 102 may transmit the SN SI request
failure information to MN 106.

FIG. 5 is a sequence diagram illustrating an example of
the UE receiving SI request rejection information in the DC
mode, according to an exemplary implementation of the
present application. As shown in diagram 500,in action 510,
UE 102 sends an SI request message to SN 108. In action
512, UE 102 receives the S] request rejection information
from SN 108. After determining the on-demand SI request
procedure is unsuccessful, UE 102 maystore the SI request
failure information related to SN 108. In action 514, UE 102
may send the SN SI request failure information to MN 106.

If VE 102 determines that the SI request procedure on SN
108 hasfailed (e.g., action 412 in diagram 400 or action 512
in diagram 500), UE 102 may inform MN 106 of the cause
of SN SI request failure or the information related to SN SI
request failure (e.g., by sending an SN SI Request Failure
Information when the on-demand SI request for the SIB(s)
of SN 108 is rejected or failed, e.g., in action 414 of diagram
400, or action 514 of diagram 500). The information of the
SI request failure may includeat least one of the following:
the required SIB(s), the required SI message(s), the cell ID
(of the cell which the UE preforms SI procedure butfailed),
SSB Index(s) (Synchronization Signal Block Index(s)) to
perform SI request, the failed SI request procedure type
(e.g., MSG1-based or MSG3-based), or the timestamp(e.g.,
whento perform the SI request procedure). After MN 106
receives the cause of the SI requestfailure or the information
related to the SI request failure, MN 106 mayresolve the SN
SI request rejection/failure problem. For example, MN 106
mayrelease SN 108 or change SN 108 to a new SN for UE
102.

CASE 7: An RA Problem Caused by the MSG1-Based/
MSG3-Based SI Request Procedure:

A UE in connected state may be allowed to apply an
MSG1-based SI request procedure and/or an MSG3-based
SI request procedure. In one implementation, if the RA
problem is caused by the MSG1-based or the MSG3-bsed SI
request procedures, the UE’s operation in connectedstateis
not affected if the requested SI message(s) or SIB(s) is not
essential for the UE to perform the targeting services.

In one implementation, the UE maystill be fine even if the
requested SIB(s) or SI message(s) is not received from the
serving node(e.g., ina single connectivity mode) or the MN
(e.g., in dual connectivity mode) (e.g., the requested SIB or
SI message may not be essential). In this scenario, the UE
may not consider the RA problem as a normal radio link
failure, and the UE may not perform a re-establishment
procedure, or enter into an idle state.

In one implementation, the UE maystill be fine even if the
requested SIB(s) or SI message(s) is not received from the
SN(e.g., in a dual connectivity mode). In this scenario, the
UE maynot consider the RA problem as a normalradio link
failure, and the UE mayreport the SI failure information to
the MN.For example, when the RA problem is reported and
the upperlayer(e.g., the RRC layer) knowsthat the problem
is caused by an SI request, the UE mayinitiate a transmis-
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sion of the SI failure information report to the MN.In this
implementation, the UE may not suspendall of the SCG data
radio bearers (DRBs) or SCG transmission for the split
DRBsor the duplication DRBs. Also, the UE maynotreset
the MACentity associated with the SCG (or SN).

Tn one implementation, the UE maystill be fine evenifthe
requested SIB(s) or SI message(s) is not received from the
SN(e.g., in a dual connectivity mode). In this scenario, the
UE maynot consider the RA problem as a normalradio link
failure, and the UE maynotreport the SI failure information
to the MN. For example, when the RA problem is reported
and the upperlayer (e.g., RRC layer) knowsthat the problem
is caused by an SI request, the UE may not initiate a
transmission of the SI failure Information report to the MN.
In this implementation, the UE may not suspendall of the
SCG DRBsor SCGtransmission for the split DRBsor the
duplication DRBs. Also, the UE may not reset the MAC
entity associated with the SCG (or SN). When the upper
layer (e.g., the RRC layer) receives the RA problem caused
by the SI request from the lowerlayer (e.g., the MAC layer),
it may also inform the NASlayer (or the application layer)
so that the NAS layer (or the application layer) does not
trigger the SI request procedure for one or more required
SIBS on the samecell, or not trigger the SI request proce-
dure for a while (which may follow the NW configuration or
a predefined period). How to handle the SI request failure
condition may depend on the UE’s implementation, if the
NASlayer(or the application layer) is informed aboutthe SI
request failure.

In one implementation, whether the SN initiates the
transmission of the SI failure information report to the MN
may depend on the NW configuration.

FIG. 6 is a flowchart for a method of wireless commu-

nications performed by a UE, according to an example
implementation of the present application. In FIG. 6, the
process/method 600 includesactions 602, 604, 606, and 610.

Tn action 602, the UE may perform an on-demand system
information request procedure in a cell. The UE may be in
idle, inactive, or connected state. In addition, the UE may be
in a single connectivity mode or a dual connectivity mode.

In action 604, the UE may determine whether the on-
demand SI request procedure is successful. In one imple-
mentation, the on-demand SI request procedure is consid-
ered unsuccessful when the number of times the UE

transmits a random access preamble reaches a threshold,
and/or the UE receives the SI request rejection information.
If the process 600 determines, in action 604, that the SI
request procedure is unsuccessful, the UE may proceed to
action 606. On the other hand, if the request procedure is
successful, the process 600 may end.

In action 606, the UE may perform an error handling
procedure corresponding to the on-demand SI request pro-
cedure. There may be several implementations regarding the
error handling procedure in different implementations. In
one implementation, the error handling procedure may
include action 610, in which the UE maystore the SI request
failure information. For example, the SI request failure
information may include one or more parameters used in the
on-demandSI request procedure. In one implementation, the
error handling procedure may further includeat least one of
following: a prohibit timer activation, a cell re-selection
procedure, and a re-establishment procedure.

FIG.7 illustrates a block diagram of a node for wireless
communication, in accordance with various aspects of the
present application. As shown in FIG. 7, node 700 may
include transceiver 720, processor 726, memory 728, one or
more presentation components 734, and at least one antenna
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736. Node 700 may also include a Radio Frequency (RF)
spectrum band module, a base station communications mod-
ule, a network communications module, and a system com-
munications management module, input/output (I/O) ports,
1/O components, and power supply (not explicitly shown in
FIG. 7). Each of these components may be in communica-
tion with each other, directly or indirectly, over one or more
buses 740.

Transceiver 720 having transmitter 722 and receiver 724
may be configured to transmit and/or receive time and/or
frequency resource partitioning information. In some imple-
mentations, transceiver 720 may be configured to transmit in
different types of subframes and slots including, but not
limited to, usable, non-usable and flexibly usable subframes
and slot formats. Transceiver 720 may be configured to
receive data and control channels.

Node 700 may include a variety of computer-readable
media. Computer-readable media can be any available
media that can be accessed by node 700 and include both
volatile and non-volatile media, removable and non-remov-
able media. By way of example, and not limitation, com-
puter-readable media may comprise computer storage media
and communication media. Computer storage media
includes both volatile and non-volatile, removable and non-
removable media implemented in any methodor technology
for storage of information such as computer-readable
instructions, data structures, program modulesor other data.

Computer storage media includes RAM, ROM,
EEPROM,flash memory or other memory technology, CD-
ROM,digital versatile disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices. Computer storage
media does not comprise a propagated data signal. Commu-
nication media typically embodies computer-readable
instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” meansa signal that
has one or more ofits characteristics set or changed in such
a manneras to encode information in the signal. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired con-

nection, and wireless media such as acoustic, RF, infrared
and other wireless media. Combinations of any of the above
should also be included within the scope of computer-
readable media.

Memory 728 may include computer-storage media in the
form of volatile and/or non-volatile memory. Memory 728
may be removable, non-removable, or a combination thereof
Exemplary memory includes solid-state memory, hard
drives, optical-disc drives, and etc. As illustrated in FIG.7,
memory 728 may store computer-readable, computer-ex-
ecutable instructions 732 (e.g., software codes) that are
configured to, when executed, cause processor 726 to per-
form various functions described herein, for example, with
reference to FIGS. 1 through 6. Alternatively, instructions
732 maynot be directly executable by processor 726 but be
configured to cause node 700 (e.g., when compiled and
executed) to perform various functions described herein.

Processor 726 may include an intelligent hardware
device, e.g., a central processing unit (CPU), a microcon-
troller, an ASIC, and etc. Processor 726 may include
memory. Processor 726 may process data 730 and instruc-
tions 732 received from memory 728, and information
through transceiver 720, the base band communications
module, and/or the network communications module. Pro-
cessor 726 may also process information to be sent to
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transceiver 720 for transmission through antenna 736, to the
network communications module for transmission to a core
network.

One or more presentation components 734 presents data
indications to a person or other device. Exemplary one or
more presentation components 734 include a display device,
speaker, printing component, vibrating component, andetc.

From the above description, it is manifest that various
techniques can be used for implementing the concepts
described in the present application without departing from
the scope of those concepts. Moreover, while the concepts
have been described with specific reference to certain imple-
mentations, a person of ordinary skill in the art may recog-
nize that changes can be made in form and detail without
departing from the scope of those concepts. As such, the
described implementations are to be considered in all
respects as illustrative and notrestrictive. It should also be
understood that the present application is not limited to the
particular implementations described above, but many rear-
rangements, modifications, and substitutions are possible
without departing from the scope of the present disclosure.

Whatis claimed is:

1. A method of an on-demand system information (SI)
request procedure performed by a user equipment (UE), the
method comprising:

transmitting a first SI request message to a base station
(BS) after determining that the UE is in a connected
state, the first SI request message including at least one
requested system information block (SIB);

activating a prohibit timer; and
transmitting a second SI] request message to the BS only

whenthe at least one requested SIB is not received and
the prohibit timer expires.

2. The method of claim 1, wherein the on-demand SI
request procedure is unsuccessful when oneofthe following
conditions is met:

a number of times the UE transmits a random access

preamble reaches a threshold; and
the VEreceives SI request rejection information.
3. The method of claim 1, wherein when the UEis in a

dual connectivity mode, the method further comprises:
transmitting a third SI request message to a master node

when the UE requires on-demand system information
of a cell belonging to a secondary node.

4. The method of claim 1, wherein the first SI request
message is transmitted on signaling radio bearer 1 (SRB1).

5. The methodof claim 1, further comprising:
receiving, from the BS, the at least one requested SIB via

dedicated signaling that is transmitted in response to
the first SI request message.

6. The method of claim 1, further comprising:
transmitting a fourth SI request message to the BS after

determining that the UE is not in the connectedstate,
the fourth SI request message including at least one
requested SI message.

7. The method of claim 6, wherein the fourth SI request
message is transmitted on signaling radio bearer 0 (SRBO).

8. The method of claim 1, further comprising:
storing SI request failure information after determining

that the on-demand SI request procedure is unsuccess-
ful.

9. The method of claim 8, wherein the SI request failure
information comprises at least one of the following:

the at least one requested SIB;
the at least one requested S] message;
a cell identifier (ID) associated with the BS;
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a synchronization signal block (SSB) index for perform-
ing the on-demand SI request procedure;

a message type of the on-demand SI request procedure;
and

a timestamp for performing the on-demand SI request
procedure.

10. The method of claim 8, further comprising:
transmitting the SI request failure information;
wherein the SI request failure information is transmitted

to a master node when the UEis in a dual connectivity
mode.

11. A user equipment (UE), comprising:
one or more non-transitory computer-readable media hav-

ing computer-executable instructions embodied
thereon; and

at least one processor coupled to the one or more non-
transitory computer-readable media, and configured to
execute the computer-executable instructions to per-
form operations for an on-demand system information
(SI) request procedure, the operations comprising:

transmitting a first SI request message to a base station
(BS) after determining that the UE is in a connected
state, the first SI request message including at least one
requested system information block (SIB);

activating a prohibit timer; and
transmitting a second SI request message to the BS only

whenthe at least one requested SIB is not received and
the prohibit timer expires.

12. The UE of claim 11, wherein the on-demand SI
request procedure is unsuccessful when oneofthe following
conditions is met:

a number of times the UE transmits a random access

preamble reaches a threshold; and
the UE receives SI request rejection information.
13. The VEofclaim 11, wherein when the UEis inadual

connectivity mode, the operations further comprise:
transmitting a third SI request message to a master node

when the UE requires on-demand system information
of a cell belonging to a secondary node.

14. The UE of claim 11, wherein the first SI request
message is transmitted on signaling radio bearer 1 (SRB1).

15. The UE of claim 11, wherein the operations further
comprise:

receiving, from the BS, the at least one requested SIB via
dedicated signaling that is transmitted in response to
the first SI request message.

16. The UE of claim 11, wherein the operations further
comprise:

transmitting a fourth SI request message to the BSafter
determining that the UE is not in the connectedstate,
the fourth SI request message including at least one
requested SI message.

17. The UE of claim 16, wherein the fourth SI request
message is transmitted on signaling radio bearer 0 (SRBO).

18. The UE of claim 11, wherein the operations further
comprise:

storing SI request failure information after determining
that the on-demandSI request procedure is unsuccess-
ful.

19. The UE of claim 18, wherein the SI request failure
information comprises at least one of the following:

the at least one requested SIB;
the at least one requested SI message;
a cell identifier (ID) associated with the BS;
a synchronization signal block (SSB) index for perform-

ing the on-demand SI request procedure;
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a message type of the on-demand SI request procedure;
and

a timestamp for performing the on-demand SI request
procedure.

20. The UE of claim 18, wherein the operations further 5
comprise:

transmitting the SI request failure information;
wherein the SI request failure information is transmitted

to a master node when the UEis in a dual connectivity
mode. 10
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— DRX cycle
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— Power saving mode
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Maintain a plurality of leading time values, 2302
wherein the plurality of leading time values
indicate a plurality of leading time durations

Receive an indicator for antenna 2304
panel status information from a BS

Apply one of the plurality of leading time values 2306
to switch an antenna panel status of the plurality
of antenna panels based on the received
indication for antenna panel status information
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METHODS AND APPARATUSES FOR
OPERATING MULTIPLE ANTENNA PANELS

CROSS-REFERENCE TO RELATED

APPLICATION(S)

The present application claims the benefit of andpriority
to a provisional U.S. Patent Application Ser. No. 62/699,465
filed on Jul. 17, 2018, entitled “Method and Apparatus for
leading time of beam switching for multi-panel transmis-
sion,”.

FIELD

The present disclosure generally relates to wireless com-
munications, and more particularly, to methods and appara-
tuses for operating multiple antenna panels.

BACKGROUND

Various efforts have been made to improve different
aspects of wireless communications(e.g., data rate, latency,
reliability, mobility, etc.) for the next generation (e.g., 5G
New Radio (NR)) wireless communication systems. Multi
Input Multi Output (MIMO)is one of the key features in the
next generation wireless communication systems. With the
MIMO technology, a number of antenna panels at the
transceiver/receiver can bring extra degrees of freedom to
increase the data throughput, beamforming gain and cover-
age.

However, due to the lack ofproper signaling mechanisms,
the network may not know the current antenna panelstatus
(e.g., how many and/or which of the antenna panels of the
user device is turned on/off) at the UE side, resulting in a
reduced scheduling performance.

Hence,there is a need in the art for an improvedsignaling
mechanism for operating multiple antenna panels.

SUMMARY

The present disclosure is directed to methods and appa-
ratuses for operating multiple antenna panels.

According to an aspect of the present disclosure, a wire-
less communication device is provided. The wireless com-
munication device includes a plurality of antenna panels and
a processor coupled to the antenna panels. The processoris
configured to maintain a plurality of leading time values.
The plurality of leading time values may indicate a plurality
of leading time durations. The processor is further config-
ured to receive an indicator for antenna panel status infor-
mation from a base station (BS), and apply one of the
plurality of leading time values to switch an antenna panel
status of the plurality of antenna panels based on the
indicator for antenna panel status information.

According to another aspect of the present disclosure, a
method for operating a plurality of antenna panels is pro-
vided. The method includes maintaining, by a wireless
communication device, a plurality of leading time values.
The plurality of leading time values indicates a plurality of
leading time durations. The method further includes receiv-
ing, by the wireless communication device, an indicator for
antenna panel status information from a BS, and applying,
by the wireless communication device, one of the plurality
of leading time values to switch an antenna panelstatus of
the plurality of antenna panels based on the indicator for
antenna panel status information.
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BRIEF DESCRIPTION OF THE DRAWINGS

Aspectsofthe present disclosure are best understood from
the following detailed description when read with the
accompanying figures. Various features are not drawn to
scale. Dimensions of various features may be arbitrarily
increased or reduced for clarity of discussion.

FIG. 1 is a schematic diagram illustrating a wireless
communication device including a number of antenna pan-
els, in accordance with example implementations of the
present disclosure.

FIG.2 is a schematic diagram illustrating a timeline of an
antenna panelstatus of a wireless communication device, in
accordance with example implementations of the present
disclosure.

FIG.3 is a schematic diagram illustrating a timeline of an
antenna panelstatus of a wireless communication device, in
accordance with example implementations of the present
disclosure.

FIG.4 is a schematic diagram illustrating a timeline of an
antenna panelstatus of a wireless communication device, in
accordance with example implementations of the present
disclosure.

FIG. 5 is an example data structure indicating user equip-
ment (UE) capability information, in accordance with
example implementations of the present disclosure.

FIG. 6 is an example data structure indicating a configu-
ration of a timer for antenna panelstatus, in accordance with
example implementations of the present disclosure.

FIG. 7 is a flowchart for a method ofselecting a sched-
uling offset value based on a Transmission Configuration
Indicator (TCI) state indicated by a BS, in accordance with
example implementations of the present disclosure.

FIG. 8 is an example data structure indicating TCI state
configuration, in accordance with example implementations
of the present disclosure.

FIG. 9 is an example data structure of an indicator for
antenna panel status, in accordance with example imple-
mentations of the present disclosure.

FIGS. 10A and 10B are schematic diagramsillustrating
timelines of an antenna panel status of a wireless commu-
nication device, in accordance with example implementa-
tions of the present disclosure.

FIGS. 11A and 11B are schematic diagramsillustrating
timelines of an antenna panel status of a wireless commu-
nication device, in accordance with example implementa-
tions of the present disclosure.

FIG.12 is a flowchart for a method of selecting an offset
value for receiving an aperiodic Channel State Information
Reference Signal (CSI-RS), in accordance with example
implementations of the present disclosure.

FIG. 13 is an example data structure indicating an ape-
riodic CSI RS reception configuration, in accordance with
example implementations of the present disclosure.

FIG. 14 is an example of a Media Access Control (MAC)-
Control Element (CE) message, in accordance with example
implementations of the present disclosure.

FIG. 15 is a schematic diagram illustrating that different
triggering offset values are applied for the changes in an
antenna panelstatus of a wireless communication device, in
accordance with example implementations of the present
disclosure.

FIGS. 16A and 16B are schematic diagramsillustrating
that different triggering offset values are applied for the
changes in an antenna panel status of a wireless communi-
cation device, in accordance with example implementations
of the present disclosure.
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FIG. 17 is a schematic diagram illustrating a timeline of
an antenna panelstatus of a wireless communication device,
in accordance with example implementations of the present
disclosure.

FIG. 18 is flowchart for a method for determining an
antenna panel status of a wireless communication device
based on a Discontinuous Reception (DRX) operation, in
accordance with example implementations of the present
disclosure.

FIG. 19 is an example data structure indicating a Radio
Resource Control (RRC) configuration for a UE, in accor-
dance with example implementations of the present disclo-sure.

FIG. 20 is a schematic diagram illustrating a timeline of
an antenna panel status of a wireless communication device
and a timing diagram of a DRX cycle, in accordance with
example implementations of the present disclosure.

FIG. 21 is an example data structure indicating an RRC
configuration for a UE, in accordance with example imple-
mentations of the present disclosure.

FIG. 22 is a schematic diagram illustrating a timeline of
an antenna panel status of a wireless communication device
and a timing diagram of a DRX cycle, in accordance with
example implementations of the present disclosure.

FIG.23 is a flowchart for a method of operating multiple
antenna panels, in accordance with example implementa-
tions of the present disclosure.

FIG.24 is a block diagram illustrating a node for wireless
communication, in accordance with various aspects of the
present disclosure.

DETAILED DESCRIPTION

The following description contains specific information
pertaining to example implementations in the present dis-
closure. The drawings in the present disclosure and their
accompanying detailed description are directed to merely
example implementations. However, the present disclosure
is not limited to merely these example implementations.
Other variations and implementations of the present disclo-
sure will occur to those skilled in the art. Unless noted

otherwise, like or corresponding elements amongthe figures
maybeindicated by like or corresponding reference numer-
als. Moreover, the drawings andillustrations in the present
disclosure are generally not to scale and are not intended to
correspond to actual relative dimensions.

For the purpose of consistency and ease of understanding,
like features are identified (although, in some examples, not
shown) by numerals in the example figures. However, the
features in different implementations may be differed in
other respects, and thus shall not be narrowly confined to
what is shownin the figures.

The description uses the phrases “in one implementation,”
or “in some implementations,” which may each refer to one
or more of the same or different implementations. The term
“coupled” is defined as connected, whether directly or
indirectly through intervening components, and is not nec-
essarily limited to physical connections. The term “compris-
ing,” when utilized, means “including, but not necessarily
limited to”; it specifically indicates open-ended inclusion or
membership in the so-described combination, group, series
and the equivalent. The expression “at least one ofA, B and
C” or “at least one of the following: A, B and C” means
“only A, or only B, or only C, or any combination of A, B
and C.”

Additionally, for the purposes of explanation and non-
limitation, specific details, such as functional entities, tech-
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niques, protocols, standard, and the like are set forth for
providing an understanding of the described technology. In
other examples, detailed description of well-known meth-
ods, technologies, system, architectures, and the like are
omitted so as not to obscure the description with unneces-
sary details.

Persons skilled in the art will immediately recognize that
any network function(s) or algorithm(s) described in the
present disclosure may be implemented by hardware, soft-
ware or a combination of software and hardware. Described

functions may correspond to modules may be software,
hardware, firmware, or any combination thereof. The soft-
ware implementation may comprise computer executable
instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one
or more microprocessors or general-purpose computers with
communication processing capability may be programmed
with corresponding executable instructions and carry out the
described network function(s) or algorithm(s). The micro-
processors or general-purpose computers may be formed of
applications specific integrated circuitry (ASIC), program-
mable logic arrays, and/or using one or more digital signal
processor (DSPs). Although some of the example imple-
mentations described in this specification are oriented to
software installed and executing on computer hardware,
nevertheless, alternative example implementations imple-
mented as firmware or as hardware or combination of

hardware and software are well within the scope of the
present disclosure.

The computer readable medium includesbutis not limited
to random access memory (RAM), read only memory
(ROM), erasable programmable read-only memory
(EPROM), electrically erasable programmable read-only
memory (EEPROM), flash memory, compactdisc read-only
memory (CD-ROM), magnetic cassettes, magnetic tape,
magnetic disk storage, or any other equivalent medium
capable of storing computer-readable instructions.

A radio communication network architecture (e.g., a long
term evolution (LTE) system, an LTE-Advanced (LTE-A)
system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network) typically includes at least one
BS, at least one UE, and one or more optional network
elements that provide connection towards a network. The
UE communicates with the network (e.g., a core network
(CN), an evolved packet core (EPC) network, an Evolved
Universal Terrestrial Radio Access network (E-UTRAN), a
5G Core (5GC), or an internet), through a radio access
network (RAN)established by one or more BSs.

It should be noted that, in the present application, a UE
may include, butis not limited to, a mobile station, a mobile
terminalor device, a user communication radio terminal. For
example, a UE maybe a portable radio equipment, which
includes, but is not limited to, a mobile phone,a tablet, a
wearable device, a sensor, a vehicle, or a personal digital
assistant (PDA) with wireless communication capability.
The UEis configured to receive and transmit signals over an
air interface to one or more cells in a radio access network.

A BS may be configured to provide communication
services according to at least one of the following Radio
Access Technologies (RATs): Worldwide Interoperability
for Microwave Access (WiMAX), Global System for
Mobile communications (GSM, often referred to as 2G),
GSM EDGEradio access Network (GERAN), General
Packet Radio Service (GRPS), Universal Mobile Telecom-
munication System (UMTS,often referred to as 3G) based
on basic Wideband-Code Division Multiple Access
(W-CDMA), High-Speed Packet Access (HSPA), LTE, LTE-
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A, eLTE (evolved LTE, e.g., LTE connected to 5GC), New
Radio (NR, often referred to as 5G), and/or LTE-A Pro.
However, the scope of the present application should not be
limited to the above-mentioned protocols.

ABSmayinclude, but is not limited to, a Node B (NB)
as in the UMTS,an evolved Node B (eNB)as in the LTE or
LTE-A,a Radio Network Controller (RNC) as in the UMTS,
a Base Station Controller (BSC) as in the GSM/GERAN,a
ng-eNB as in an E-UTRA BSin connection with the 5GC,
a next generation Node B (gNB)as in the 5G-RAN,and any
other apparatus capable of controlling radio communication
and managing radio resources within a cell. The BS may
connect to serve the one or more UEs through a radio
interface to the network.

The BSis operable to provide radio coverageto a specific
geographical area using a plurality of cells forming the radio
access network. The BS supports the operationsofthe cells.
Eachcell is operable to provide services to at least one UE
within its radio coverage. Morespecifically, each cell (often
referred to as a serving cell) provides services to serve one
or more UEs within its radio coverage (e.g., each cell
schedules the downlink and optionally uplink resourcesto at
least one UE within its radio coverage for downlink and
optionally uplink packet transmissions). The BS can com-
municate with one or more UEsin the radio communication

system through the plurality of cells. A cell may allocate
Sidelink (SL) resources for supporting Proximity Service
(ProSe) or Vehicle to Everything (V2X) service. Each cell
may have overlapped coverage areas with othercells.

As discussed above, the frame structure for NR is to
support flexible configurations for accommodating various
next generation (e.g., 5G) communication requirements,
such as enhanced Mobile Broadband (eMBB), massive
Machine Type Communication (mMTC), Ultra-Reliable and
Low-Latency Communication (URLLC), while fulfilling
high reliability, high data rate and low latency requirements.
The orthogonal frequency-division multiplexing (OFDM)
technology as agreed in the 3’ Generation Partnership
Project (3GPP) may serve as a baseline for NR waveform.
The scalable OFDM numerology, such as the adaptive
sub-carrier spacing, the channel bandwidth, and the Cyclic
Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-
Check (LDPC) code and (2) polar code. The coding scheme
adaption may be configured based on the channel conditions
and/or the service applications.

Moreover,it is also consideredthat in a transmission time
interval TX of a single NR frame, a Downlink (DL) trans-
mission data, a guard period, and an uplink (UL) transmis-
sion data should at least be included, where the respective
portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for
example, based on the network dynamics of NR.In addition,
SL resource mayalso be provided in an NR frame to support
ProSe services or V2X services.

Tn addition, the terms “system” and “network”herein may
be used interchangeably. The term “and/or” herein is only an
association relationship for describing associated objects
and represents that three relationships may exist. For
example, A and/or B mayindicate that: A exists alone, A and
B exist at the sametime, and B exists alone. In addition, the
character “/”” herein generally represents that the former and
latter associated objects are in an “or”relationship.

NR powersaving is an issue which have been identified
in the 3GPP meetings. The objective of this issue is to
minimize the power consumption with an improved wake
up/go-to-sleep mechanism, and to reduce the power con-
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sumption during the network access phase when a UE
operates in the RRC_CONNECTED mode. In some power
saving schemes the focus is on minimizing the dominate
factors of power consumption during the network access
phase. Such dominate factors may include, for example, the
processing of an aggregated bandwidth, the active Radio
Frequency (RF) chain number, the active reception/trans-
mission time, and the dynamic transition to a powerefficient
mode. In the majority cases of LTE scenarios, sincelittle to
no data may be transmitted in a Transmission Time Interval
(TTD, a power saving scheme whichis capable of dynami-
cally adapting different data arrivals in the RRC_CON-
NECTED mode may be needed. The dynamic adaptation to
the data traffic may be implementedin different dimensions,
such as carriers, antennas, beamforming mechanisms, and
bandwidths.

Furthermore, approaches to enhance the transition
between a normal power consumption mode and a power
saving mode may be neededto be considered. For example,
both the network-assisted and the UE-assisted approaches
may be considered for the UE’s power saving mechanism.

Issues related to the leading time for beam switching may
affect the power consumption. The leading time for beam
switching is, or may reflect, the minimum required time for
a UEtoset up its antenna panel(s) for providing an indicated
RX/TX beam to receive or transmit data. For example, the
leading time for beam switching may be the time period
between the time the UE receives a command that leads to

a change(s) in the Rx beam/antenna panelstatus and the time
that the change(s) actually occurs. In some of the present
implementations, if a TCI state has not yet activated by a
MAC-CE, the indicated mapping (between the TCI states
and the codepoints of a Downlink Control Information
(DCI)field “Transmission Configuration Indicator”) should
be applied starting from a specific time point (e.g., slot n+3
ms+1), when a Hybrid Automatic Repeat Request Acknow]-
edgement (HARQ-ACK) (which is corresponding to a
Physical Downlink Shared Channel (PDSCH) whichcarries
the activation command) is transmitted in the slot n. In some
of such implementations, this specific time point may be
used as the starting time point of a leading time for beam
switching. In some of the present implementations, if the
TCIstate has been activated by a MAC-CE,the leading time
for beam switching may have the samestarting time point as
the scheduling offset. The scheduling offset, in some imple-
mentations, may be a time duration starting from the end of
the last symbol of a Physical Downlink Control Channel
(PDCCH)to the beginning ofthe first symbol of a PDSCH.

In addition, the beam switching delay may affect a UE’s
power consumption in the Frequency Range 2 (FR2). In
order for the UE to optimize the power consumption, the UE
may need to be given a sufficient leading time for beam
switching. For example, the leading time for beam switching
may be two milliseconds (ms) from the time a beam switch
commandis received(e.g., for a control-channel-based way)
or acknowledged (e.g., for a MAC-CE based way) to the
time the beam switch is completed.

In some implementations of the present disclosure, there
may be at least three ms between two consecutive com-
mandsindicating a beam switch. Such time value may be
adjusted if a longer time value is needed. In addition, from
the time the UE receives the beam switch command to the

time the UE switches its beam/antenna panelstatus, the UE
maystill use the active Rx beam for data reception, and there
may be no interruption in the communication with the BS
(e.g., a gNB).

Ex.1002

APPLEINC. / Page 104 of 419



Ex.1002 
APPLE INC. / Page 105 of 419 

Case: LSe4aHG2ine Document it 4GiBdegane2aaheacoal dSHageen?

US 10,972,972 B2
7

FIG. 1 is a schematic diagram illustrating a wireless
communication device (e.g., a UE) including a number of
antenna panels, in accordance with example implementa-
tions of the present disclosure. As shown in FIG. 1, a
wireless communication device 100 includes four antenna

panels 102, 104, 106 and 108. The antenna panels described
herein may be referred to antenna arrays or antenna ports.
The antenna arrays may include a number of physical
antennas, while the antenna ports may not correspond to
physical antennas, but rather may be logical entities distin-
guished by their channel models.

The ON/OFFstate of each antenna panel 102, 104, 106
and 108 may be switched by the wireless communication
device 100. Depending on the ON/OFFstate of each antenna
panel 102, 104, 106 and 108, the antenna panels 102, 104,
106 and 108 may have different antenna panel status. For
example, the antenna panelstatus of the antenna panels 102,
104, 106 and 108 maybe determinedasa first antenna panel
status if only the antenna panel 102 is turned on andthe other
antenna panels 104, 106 and 108 are turned off, and deter-
mined as a second antennapanelstatusif all of the antenna
panels 102, 104, 106 and 108 are turned on. It should be
noted that the wireless communication device 100 including
four antenna panels 102, 104, 106 and 108 in FIG.1 is for
illustrative purposes only, and not intendedto limit the scope
of the present invention. That is, a wireless communication
device (e.g., the wireless communication device 100) may
include a different number of antenna panels than 4 (e.g., 6
panels, 8 panels, etc.) in some of the present implementa-
tions. Furthermore, the antenna panel status of the antenna
panels of the wireless communication device may be defined
arbitrarily based on the ON/OFFstates and/or the numberof
the antenna panels.

In many cases, a BS (e.g., a gNB) may not know the
current antenna panel status of the UE, which causes some
issues since the BS always have to consider the worst case
for the UE to perform the beam switching. For example, the
BS may need to configure the UE with a leading time for
beam switching which is much longer than a leading time
the UE actually needs. As the leading time becomes longer,
the efficiency andflexibility of the UE’s operations may get
lower. Hence, a signaling mechanism that helps the BS to
obtain the antenna panel status of the UE may enhance the
power consumption.

Another issue is related to the scheduling offset values.
From Radio layer 1’s (RAN1’s) perspective, if a UE is
configured with a “tci-PresentInDCI” Information Element
(IE) set to “enabled” (for a Coreset Resource Set (CORE-
SET) that schedules a PDSCH), the UE may assumethat the
TCI field is present in the DCI format 1_1 (which is
transmitted over the PDCCH of the CORESET). On the
other hand, if the tci-PresentInDCI IE is not configured for
the CORESET (or the tci-PresentInDCI IE is set to “dis-
abled’), or the PDSCH is scheduled by a DCI format 1_0
(e.g., for determining the PDSCH antenna port’s QCL), the
UE mayassumethat the TC] state applied for receiving the
PDSCHis identical to the TCI state applied for receiving the
PDCCHof the CORESET.In addition, if the tci-PresentIn-
DCIIE isset to “enabled” and the PDSCH is scheduled by
the DCI format 1_1, the UE may apply a TCI state whichis
indicated by the DCI to determine the QCL of the antenna
port for the PDSCH. This is because the TCI state may
indicate the QCL type and the QCL Reference Signal (RS)
corresponding to the RX beam for receiving the PDSCH.If
the time offset between the reception of the DL DCI and the
corresponding PDSCH is equal to or greater than a sched-
uling offset value (e.g., a threshold called “Threshold-
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Sched-Offset’’), the UE may assumethat the antennaports of
one Demodulation Reference Signal (DM-RS)port group of
a PDSCHofa serving cell may be QCLed with the RS(s)
that is associated with the QCL type parameter(s) given by
the indicated TCI state. For DL transmissions, the schedul-
ing offset may be referred as a time period starting from the
end of a PDCCH to the beginning of a PDSCH. For
example, the scheduling offset may be a time period that
starts from the first symbol after the end of the PDCCHto
the first symbol of the PDSCH scheduled by the PDCCH.In
some implementations of the present disclosure, the sched-
uling offset value may be determined based on the UE’s
capability.

However, for a scheduling offset value configured for a
UE that includes only one antenna panel (or a single-
antenna-panel UE), such value may not fulfill the leading
time for beam switching required by another UE that
includes multiple antenna panels (or a multiple-antenna-
panel UE). Thus, a mechanism thatis able to deal with how
the UE determines which scheduling offset value (e.g.,
Threshold-Sched-Offset) to be applied may be needed.

Another issue is related to Sounding Reference Signal
(SRS) transmission. Specifically, for aperiodic SRS trans-
missions and aperiodic CSI-RSreceptions, the UE may need
to follow the aperiodicslottriggering offset configured in the
SRSresource set configuration and the CSI-RS resource set
configuration, respectively. Considering that a longer lead-
ing time maybe applied to the powersaving operation in the
multiple-antenna-panel cases, the required triggering offset
configured for the single-antenna-panel cases and the mul-
tiple-antenna-panel cases may be different. Although a BS
can solve this issue by configuring multiple triggering offset
values for one resource set, it might cause overhead that
occupies some bitfields of a DCI trigger state for an SRS
request and/or a CSI request. Hence, a mechanism for
determining the triggering offset of the aperiodic SRS/CSI-
RStransmissions may be needed.

In addition, for SRS transmissions, a UE maybeconfig-
ured to switch its antenna panel status for a sounding
procedure for a DL CSI acquisition. If the UE is configured
with a higher layer parameter such as “SRS-SetUseusage (or
SRS-usage)” in an SRSresource set (e.g., SRS-Resource-
Set), and the SRS-SetUseusage (or SRS-usage) is set as
“antennaSwitching,” the UE may be configured with one of
the following configurations depending on the UE’s capa-
bility: 1TX2RX, 2TX4RX, 1TX4RX, 1TX4RX/2TX4RX,
and TX=RX. The BS may configure the UEs having differ-
ent capabilities with different number of SRS resource sets
which contain different SRS resources. For example, for a
UEconfigured with the 1TX2RX configuration, the BS may
configure one SRSresource set which may contain two SRS
resources. Since the UE needsto select and switch to the TX

for transmission, there may be a guard period between each
SRS transmission. The guard period may be one or two
symbols, depending on the numerologyofthe SRS resource.
However, if the UE has multiple antenna panels andat least
parts of the antenna panels are turned off for powersaving,
the guard period for one or two symbols may notfulfill the
leading time of at least 2 ms for turning on the antenna
panel(s). Hence, a mechanism for the UE to perform antenna
switching may be needed.

In accordance with some implementations of the present
disclosure, methods and apparatuses provide techniques for
addressing the above-noted issues.

For example, techniques are described for determining the
scheduling offset value(s). As described above, the leading
time for beam switching may be the minimum required time
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for a UE to set up the antenna panels for providing an
indicated RX/TX beam to receive/transmit the data. If the

scheduling offset of a DL/UL RSs/channel reception/trans-
mission cannotfulfill the leading time requirement, the UE
may not be able to transmit/receive the RSs/channel suc-
cessfully. In some implementationsofthe present disclosure,
the leading time maybe related to the antenna panelstatus.
In addition, different values of the leading time may be
predefined in the 3GPPtechnical specification(s) for each or
all of the antenna panel statuses. For example, each antenna
panel status may haveits own leading time value. In another
example, all antenna panel statuses may have the same
leading time value. In some implementations of the present
disclosure, the UE mayreport the required leading time for
each or all of the antenna panel statuses. In some imple-
mentations of the present disclosure, the UE may be con-
figured with the required leading time by the BS for each or
all of the antenna panel statuses.

In some implementations of the present disclosure, the
antenna panel status may contain information about how
many antenna panels at the UE are used for performing the
data reception/transmission of the channel/RSs, or how
many antenna panels at the UE are used/active/turned on in
a particular time period.

In some implementations of the present disclosure, an
indicator for antenna panel status may be transmitted by the
BSto indicate to a UE whether to enable/disable a power
saving mode or a normal power consumption mode. In the
power saving mode, the UE may turn on a smaller number
of antenna panels than that in the normal power consump-
tion mode. For example, the UE may tur on only one
antenna panel when operating in the power saving mode and
turn on all of its antenna panels when operating in the
normal power consumption mode.

Tt should be noted that the two operation modes(e.g., the
power saving mode and the normal power consumption
mode) described herein is for illustrative purposes and not
intendedto limit the present invention. For example, the UE
may be operable in a number of operation modes different
than two.In addition, if only the power saving mode and the
normal power consumption modeare involved in the power
control scheme of the UE, the UE may enter the normal
power consumption mode when the power saving mode is
disabled. In contrast, the UE may enter the power saving
mode when the normal power consumption mode is dis-
abled.

In some implementations of the present disclosure, the
indicator for antenna panel status information may include a
single-bit IE. The UE may enable the power saving mode
whenthe single-bit IE is set to a first value, and disable the
powersaving mode whenthe single-bit IE is set to a second
value. The total number of turn-on/active antenna panels
when the power saving mode is enabled maybe less than
that when the power saving modeis disabled.

In some implementations of the present disclosure, the
indicator for antenna panel status information may include a
multiple-bit IE. The UE may be configured to turn on a
particular number of the antenna panels when the multiple-
bit IE is set to a particular value.

In some implementations of the present disclosure, the
indicator for antenna panel status transmitted by the BS may
be used for indicating which antenna panel status the UEis
to apply.

In some implementations of the present disclosure, if the
UEis instructed by the BS to perform data reception using
multiple antenna panels when the UEis in the power saving
mode, the UE may needto apply a longer leading time than
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a normal leading time. Hence, in accordance with the
present disclosure, some techniques are provided for ensur-
ing that the BS and the UE have the same understanding on
the antenna panel status of the UE. In some implementations
of the present disclosure, the antenna panel status may be
used for indicating, explicitly or implicitly, how many, or
which, of the antenna panels of the UE are turned on (or
active, or able to transmit and receive data), and/or how
many, or which, of the antenna panels of the UE are turned
off (or inactive, or not able to transmit and receive data).

In some implementations of the present disclosure, the
antenna panelstatus of a UE maybe affected by Bandwidth
Part (BWP) related operations. The UE may enable the
powersaving modeor the normal power consumption mode
based on whether the UE operates in a particular BWP. For
example, when the UE operates on a default, an initial, or a
first acttve DL/UL BWP, the UE may always enable the
normal power consumption modeor the power saving mode.

In some implementationsofthe present disclosure, before
the UE receives an RRC configuration/‘a MAC-CE mes-
sage/a DCI message for setting the UE’s antenna panels
status, the UE may operate in the power saving modeor the
normal power consumption mode.In some implementations
of the present disclosure, the UE may apply the power
saving modeor the normal power consumption modefor the
antenna panels before the UE reports the UE’s capability
about the antenna panels.

As described above, in some implementations of the
present disclosure, the indicator for antenna panel status
may beasingle bit JE used for indicating whether the UE is
in the power saving modeornot. For example, the UE may
be configured with an available number of antenna panels
for each BWP configuration. Once the UE receives the
indicator for antenna panel status (e.g., in the form of a
single bit IE) being set to a first value (e.g., the bit value
“0°’), the UE may turn on only part of the antenna panels to
operate in the power saving mode.In contrast, if the indi-
cator for antenna panel status is set to a second value (e.g.,
the bit value “1”), the UE may turn on all of the antenna
panels to enable the normal power consumption mode (or
disable the power saving mode).

In some implementations of the present disclosure, the
indicator for antenna panel status may be a multiple-bit IE
used for indicating the antenna panels status to the UE. For
example, if the UE includes four antenna panels (e.g., the
antenna panels 102, 104, 106 and 108 shownin FIG.1), the
bit field of the indicator for antenna panel status may be set
as “00”to indicate that all of the antenna panels are turned
off/inactive, or set as “01”to indicate that only one antenna
panel is active, or set as “10” to indicate that only two
antenna panels are active, or set as “11” to indicate thatall
antenna panels are active. While the indicator for antenna
panelstatus described herein is used to indicate to the UE to
turn onaparticular numberofantennapanels, there are other
ways to use the indicator for antenna panel status in some
implementations of the present disclosure. For example, the
indicator for antenna panel status may be usedto indicate to
the UEto turn on/off which one or ones of the antenna

panels. In addition, it should be noted the examples
described herein are not intended for limiting the present
invention. For example, the indicator for antenna panel
status may have a numberofbits, with each bit correspond-
ing to a particular antenna panelstatus.

The indicator for antenna panel status may be transmitted
from the BS to the UE via a DCI message, a MAC-CE
massage, or through RRC signaling. For example, the indi-
cator for antenna panel status information may be contained

Ex.1002

APPLEINC. / Page 106 of 419



Ex.1002 
APPLE INC. / Page 107 of 419 

Case: DecoGere Doument if 4GibcedeyPapatereoog G33HaeyeeS

US 10,972,972 B2
11

in a TCI state ID indicated by the BS. In some implemen-
tations of the present disclosure, the value of the indicator
for antenna panel status may be updated andtransmitted by
the UE to the BS via an Uplink Control Information (UCI)
message, a MAC-CE massage, or through RRC signaling.

In some implementations of the present disclosure, the
RRC configuration that contains the indicator for antenna
panel status may be an independent JE configured per
UE-basis. For example, the RRC configuration may be the
same for one cell or one cell group. In such cases, the RRC
configuration may bea cell level or cell group level con-
figuration. In another example, the RRC configuration may
be configured in a specific frequency range. For example,
the RRC configuration may only exist in the FR2.

In some implementations of the present disclosure, the
UE maychoosea leading time for beam switching based on
the antenna panel status. For example, during an RRC
reconfiguration period, or before the UE receives the first
RRCconfiguration (e.g., while the UE attempts to establish
an RRC connection after a successful initial access, or while
the UE performsan initial access procedure), the UE may
apply a default value of the leading time. Such default value
may be predefined in the 3GPP technical specification (e.g.,
“3 ms” defined in NR Release-15) and determined as the
UE’s capability for beam switching in the power saving
mode. In another example, the UE may apply the longest
leading time configured in a UE capability list during this
period. In another example, the BS maysendan indicator to
the UE through an RRC configuration (e.g., powerPrefindi-
cationConfig), and the UE may transmitor report the current
antenna panel status to the BS via another indicator (e.g.,
powerPrefindication). For example, the UE may transmit an
antenna panel status report to inform the BS of a change in
the antenna panel status. For example, the antenna panel
status report may be contained in a beam report or a Channel
State Information (CSI) report. In some implementations of
the present disclosure, the antenna panel status report may
include a single-bit IE. The UE mayset the single-bit IE to
a first value to indicate that a power saving mode is enabled
and set the single-bit IE to a second valueto indicate that the
powersaving modeis disabled. In some implementations of
the present disclosure, the antenna panel status report may
include a multiple-bit IE. The UE mayset the multiple-bit IE
to a particular value when a particular number of the
plurality of antenna panels are turned on.

In some implementations of the present disclosure, the BS
may keep the antenna panel status report from the UE and
adjust the scheduling offset based on the antenna panel status
report. In some implementations of the present disclosure,
the BS may configure the UE with a prohibit timer to prevent
the UE from reporting the antenna panel status too fre-
quently. The prohibit timer may be used whenthe UEreports
the antenna panelstatus to the BS through the RRC message
(s), MAC-CE massage(s) or DCI message(s). In some
implementationsofthe present disclosure, the prohibit timer
maystart at the first subframe/slot/(OFDM symbolafter the
UE reports the antenna panel status. For example, the
prohibit timer maystart at the first subframe/slot/OFDM
symbol after a physical resource (e.g., a Physical Uplink
Control Channel (PUCCH) or a Physical Uplink Share
Channel (PUSCH)) that contains of the antenna panel status
report of the UE.In addition, in some implementationsofthe
present disclosure, the UE may not report another antenna
panel status when the prohibit timer is running.

In some implementations of the present disclosure, the
prohibit timer may be bidirectional. For example, the pro-
hibit timer may start when the antenna panelstatus transition
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from the normal power consumption mode to the power
saving mode, and vice versa. In some implementations of
the present disclosure, the prohibit timer may be unidirec-
tional. For example, the prohibit timer may only start when
a specific power preference transition occurs (e.g., transi-
tioning from the power saving mode to the normal power
consumption mode). In some implementationsof the present
disclosure, the prohibit timer may be configured separately
for different kinds of power preference transitions.

In some implementations of the present disclosure, the BS
may configure multiple antenna panelstatus to a UE via an
RRC configuration, and the BS may indicate one of the
multiple antenna panel status through a MAC-CE message
(e.g., which is called a “MAC-CEapproach”). For example,
if the UE is configured with four antenna panel statuses by
the RRC configuration, the BS may send a MAC-CE mes-
sage to indicate to the UE to use one of these four antenna
panelstatuses. In addition, the BS may assumethat the UE
may follow the leading time for the indicated antenna panel
status during the time period between the reception of the
MAC-CE message and the reception of another MAC-CE
message that contains an indicator for antenna panel status
for switching the antenna panelstatus.

In some implementations of the present disclosure, the
UE may maintain multiple leading time values configured
by the BSor predefined in the 3GPP technical specification.
These leading time values maybecell-specific valuesor cell
group-specific values.

In some implementations of the present disclosure, after
the UEreceives the RRC configuration, but before receiving
a MAC-CE massagefor activation, the UE may apply one
of the leading time values configured in an RRC configu-
ration (if the leading time values are configured in the RRC
configuration by the BS) as a default value of the leading
time.

In some implementations of the present disclosure, more
than one antenna panel status may be collected in a list of
entries. For example, each of the entries may refer to a
particular antenna panel status, and each antenna panel
status may be associated with a particular leading time
value.

In some implementations of the present disclosure, the
default value of the leading time mayrefer to the first entry
(e.g., the entry indexed by “0”’)in the list of entries in the
RRCconfiguration. In some implementations of the present
disclosure, the default value of the leading time mayrefer to
an entry for the longest leading time in the RRC configu-
ration (if the leading time value is RRC-configured).

In some implementations of the present disclosure, a
MAC-CEmassage containing a numberof zero bits may be
used. This MAC-CE massage maybe usedfor turning on (or
“enabling”) or turning off (or “disabling”’) the power saving
mode. The UE may distinguish this MAC-CE massage
based on, for example, a Logical Channel Identity (LCID).

In some implementations of the present disclosure, at
least one of the following items may be included in a
MAC-CEmassage: a cell Identity (ID), a BWP ID, and an
indicator for antenna panel status. The UE may apply an
antenna panel status indicated by the MAC-CE message
after the UE transmits an HARQ-ACKto the BS.

In some implementations of the present disclosure, the BS
mayconfigure multiple antenna panel statuses to a UE via an
RRC configuration, and the BS may indicate one of the
multiple antenna panel statuses through a DCI message
(e.g., which is called a “DCI approach”). For example,if the
UEis configured with eight different antenna panel statuses
in the RRC configuration, the BS may transmit a DCI
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message which may contain an indicator for antenna panel
status to the UE to indicate to the UE to use oneofthe eight
antenna panel statuses in the RRC configuration.

In some implementations of the present disclosure, if a
UE is configured with multiple leading time values by the
BS, the UE may apply one of the leading time values
contained in an RRC configuration as a default leading time
value after the UE receives the RRC configuration (but
before receiving the DCI message). Similar to the MAC CE
approach,the default leading time value mayreferto thefirst
entry of the multiple antenna panel statuses in the RRC
configuration (e.g., the entry with an index value of “0”), or
an entry with the longest leading time in the RRC configu-
ration.

In some implementations of the present disclosure, the BS
may use a MAC-CE messagetoselect a subsetofthe leading
time values from the RRC configuration and indicate one of
the selected leading time value(s) by a DCI message. For
example, the BS may configure 16 antenna panelstatuses in
an RRC configuration, and the BS may transmit a MAC-CE
massage to select four of these 16 antenna panel statuses in
the RRC configuration. The BS may further transmit a DCI
message to indicate to the UEto use oneofthe four selected
antenna panelstatuses.

In some implementations of the present disclosure, irre-
spective ofwhere the leading time values are configured, the
BS may need to ensure that the triggering/scheduling offset
for the DL/UL channels/signals can fulfill the requirement of
leading time for switching the antenna panel status. From
UE’s perspective, the UE may not be expected to receive
data from the BS during the scheduling offset period.

In some implementations of the present disclosure, the
antenna panel status may be associated with the TCIstates.
For example, in addition to the QCL information, some TCI
states may further contain the antenna panel status (e.g.,
which is indicated by an explicit bit). In addition, the
maximum number of the TCI states in an RRC configura-
tion, or a DCI message, may be expanded since the BS may
need more TC] state(s) to indicate different antenna panel
statuses for the same QCL information. For example, if the
maximum number of TCIstates is expanded from 64 to 96,
the TCI state #63 may be usedto represent a signal-antenna-
panel status which is QCLed with the CSI-RS resource #1,
and the TCI state #64 may be used to represent a multi-
antenna-panel status which is QCLed with the same CSI-RS
resource #1. In some implementationsof the present disclo-
sure, once the QCL information of a DL/UL RS/channelis
configured with a TCI state (e.g., the TCI state #64) for
multiple antenna panels, the UE may attempt to receive/
transmit the DL/UL RS/channel based on a leading time for
beam switching for the multiple antenna panels.

In some implementations of the present disclosure, a TCI
state table may be used when the UEperforms data recep-
tion/transmission by multiple antenna panels. For example,
the BS mayconfigure the UE with multiple TCI state tables.
The numberof entries in each TCI state table may be the
same or different. The UE may select a specific TCI state
table from these TCI state tables based on a MAC-CE

massage (e.g., used in the MAC-CE approach) or a DCI
message (e.g., used in the DCI approach). For example, if
the UE receives a DCI message which contains an explicit
bit (e.g., used as an indicator for antenna panel status) for
indicating the UE to enable the power saving mode, the UE
may attempt to receive the PDSCH using a single antenna
panel, instead of using multiple antenna panels. In addition,
the UE may further apply a leading time corresponding to
using the single antenna panel.

40

45
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In some implementations of the present disclosure, a
timer may be used to determine the switch of the antenna
panel status. For example, the UE mayreceive a timer from
the BS and switch the antenna panel status from a first
antenna panel status to a second antenna panel status after
the timer expires. For example, when the timer expires, the
UE maytransition from the normal power consumption
mode(e.g., in which the UE turns on N2 antennapanels) to
the power saving mode(e.g., in which the UE tums on N1
antenna panel(s), where N1 is less than N2). In another
example, the UE maytransition from the power saving mode
to the normal power consumption mode when the timer
expires.

In some implementations of the present disclosure, the
timer may expire when a DRX inactivity timer expires or the
UEenters a DRX off-period/sleep mode.

FIG.2 is a schematic diagram illustrating a timeline of the
antenna panel status of a wireless communication device
(e.g., a UE), in accordance with example implementations of
the present disclosure.

In the present implementation, a timer for antenna panel
status may(re)start at the first symbol after the end of the
PDCCH.As shownin FIG. 2, in the slot #n, the UE receives
an indicator for antenna panel status via a DCI message
whichis transmitted over a PDCCH 202. The indicator for

antenna panel status may indicate to the UE to switch from
a power saving mode (in which there are only N1 antenna
panel(s) is active/turned on) to a normal power consumption
mode (in which there are N2 antenna panels are active/
turned on), where N2 is greater than N1.

As shown in FIG.2, there is a time gap 21 between the
time the UEreceives the indicator for antenna panel status
from the PDCCH 202 andthe time the UEactually turns on
the N2 antenna panels. The time gap 21 mayreflect the time
required for the UE to turn on the antenna panel(s). In some
implementations of the present disclosure, the time gap 21
may be deemed asthe leading time for beam switching of
the UE.

In some implementations of the present disclosure, the
UE maystart the timer for antenna panelstatus at the first
symbol after the last symbol of the PDCCH 202 monitor
occasion. Also, the UE may further receive a PDSCH 204
scheduled by the PDCCH 202 in the sameslot # n.

Before the timer expires, the BS may assumethat the UE
may keep the antenna panelstatus indicated by the PDCCH
202, or applied for the PDSCH 204. Once the timer expires,
the BS may assume that the UE mayreturn to the power
saving mode. As shownin FIG.2,in the slot # n+2,after the
timer expires, the UE may transmit a PUCCH 206 indicated
by the PDCCH 202 in the power saving mode.

In some implementations of the present disclosure, if the
UEis instructed by the BS to operate in the power saving
mode, the timer maynotstart. In addition, the indicator for
antenna panel status may be implemented as any implicit/
explicit data structure. For example, the indicator for
antenna panel status may include a single-bit JE or a
multiple-bit IE or may be contained in a beam report or a
CSI report.

In some other implementations of the present disclosure,
the timer for antenna panel status maystart at different time
points, as shown in FIGS. 3 and 4.

FIG. 3 is a schematic diagram illustrating a timeline of the
antenna panel status of a wireless communication device
(e.g., a UE), in accordance with example implementations of
the present disclosure. In the present implementation, the
timer for antenna panel status maystart at the first symbol
after the end of a PUCCH.As shownin FIG.3, in the slot
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#n, the UE receives an indicator for antenna panel status via
a DCI message whichis transmitted over a PDCCH 302. The
UE mayfurther receive a PDSCH 304 which is scheduled by
the PDCCH 302 in the sameslot # n.

The indicator for antenna panel status may indicate to the
UEto switch from a power saving mode (in which there are
only N1 antenna panel(s) is turned on) to a normal power
consumption mode (in which there are N2 antenna panels
are turned on, where N2 is greater than N1). As shown in
FIG. 3, there is a time gap 31 between the time the UE
receives the indicator for antenna panel status from the
PDCCH 302 and the time the UE actually turns on the N2
antenna panels. As described above, the time gap 31 may
reflect the time required for the UE to turn on the antenna
panel(s). In addition, the time gap 31 may be deemedas the
leading time for beam switching of the UE.

In the present implementation, the UE maystart the timer
at the first symbol after the last symbol of a PUCCH 306
monitor occasion. Similar to the implementations provided
with reference to FIG. 2, before the timer expires, the BS
may assume that the UE may keep the antenna panelstatus
indicated by the PDCCH 302, or applied for the PDSCH
304. Once the timer expires, the BS may assumethat the UE
mayreturn to the power saving mode. As shown in FIG.3,
in the slot #n+4, after the timer expires, the UE mayturn off
(N2-N1) antenna panels to go back to the power saving
mode.

FIG.4 is a schematic diagram illustrating a timeline of the
antenna panel status of a wireless communication device
(e.g., a UE), in accordance with example implementations of
the present disclosure. In the present implementation, the
timer for antenna panel status maystart at the first symbol
after the end of a PDSCH.As shown in FIG.4, in the slot
#n, the UE mayreceive an indicator for antenna panel status
via a DC] message whichis transmitted over a PDCCH 402.
The UE may further receive a PDSCH 404, which is
scheduled by the PDCCH 402 in the sameslot #n. Then, the
UE may transmit a PUCCH 406, which is indicated by the
PDCCH 402, in the slot # n+2.

The indicator for antenna panel status may indicate to the
UEto switch from a power saving mode (in which there are
only N1 antenna panel(s) is turned on) to a normal power
consumption mode (in which there are N2 antenna panels
are turned on, where N2 is greater than N1). As shown in
FIG. 4, there is a time gap 41 between the time the UE
receives the indicator for antenna panel status from the
PDCCH 402 and the time the UE actually turns on the N2
antenna panels. As noted above, the time gap 41 mayreflect
the time required for the UE to turn on the antenna panel(s).
In addition, the time gap 41 may be deemedasthe leading
time for beam switching of the UE.

Asdescribed above, the UE maystart the timer at the first
symbolafter the last symbol of the PDSCH 404. Before the
timer expires, the BS may assumethat the UE may keep the
antenna panelstatus indicated by the PDCCH 402 or applied
for the PDSCH 404. Once the timer expires, the BS may
assume that the UE may return to the power saving mode.
As shownin FIG.4,in the slot # n+4, after the timer expires,
the UE mayturn off certain antenna panel(s) to transition to
the power saving mode.

The timer for antenna panel status may count based on an
absolute time unit (e.g., ms), a time slot, a subframe, or an
OFDM symbol. In some implementations of the present
disclosure, if the timer counts based on a time slot or an
OFDM symbol, the numerology of the time unit may be
determined based on the PDCCH which carries the sched-
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uling information, or based on the PDSCH/RSs/PUSCH/
PUCCHwhich is scheduled by the PDCCH.

In some implementations of the present disclosure, the
timer for antenna panel status may be an optional feature for
the UE. For example, the BS may decide whether to con-
figure the timer to the UE based on the UE’s capability. In
addition, if the UE is not configured with the timer for
antenna panel status, the UE may not automatically switch
the antenna panel status (e.g., return to the power saving
mode automatically). In such a case, the UE may follow the
most recently received indicator for antenna panels status
(e.g., contained in a DCI message, a MAC-CE massage, or
an RRCconfiguration) from the BS to determine the antenna
panels status, until the UE sends a request to the BS and/or
receives another indicator for antenna panels status from the
BS. In some implementations of the present disclosure, the
BS may not configure the UE with the timer for antenna
panel status. In such a case, if the BS does not receive a
response to the indicator for antenna panel status from the
UE, the BS may assume that the UE is in the power saving
mode. Hence, the BS may assumethat a longer leading time
may be adopted by the UE, and the BS may determine a
scheduling offset value for the UE based on this assumption.

Some implementations of the present disclosure are
described herein for determining the scheduling offset val-
ues and the leading time values for different antenna panel
statuses.

In some implementations, there is only one leading time
value for each DL/UL channel/RSsreception/transmission.
Such a leading time value may be defined by the UE’s
capability for example. However, the above-mentioned
mechanism maynotbe suitable for a situation where the UE
needs a longer leading time for beam switching. Although
the BS may configure the UE with a scheduling offset that
is long enough to fulfill various leading times of different
antenna panel statuses, such a configuration may cause some
schedulingrestrictions (e.g., because the UE maynot always
need to use a long leading time). Hence, in accordance with
some implementations of the present disclosure, some tech-
niques are provided to improve scheduling flexibility and
performance of beam switching. For example, all DL/UL
channel/RSs may be configured with one or more additional
scheduling/triggering offset values for the situations where
the UE mayneedto apply a long leading time value for beam
switching, such as a PDSCH scheduling offset, a CSI-RS
resource reception, a PUSCH transmission, and an SRS
antenna switch.

In some implementations of the present disclosure, mul-
tiple scheduling offset values may be predefined for the UE
(e.g., based on the 3GPP technical specification) or con-
tained in the RRC configuration. The UE may apply one of
the scheduling offset values based on the indicator for
antenna panels status received from the BS. For example,
the UE mayapplyafirst scheduling offset value for a normal
leading time case (e.g., in which the UE may not require to
turn on an antenna panel, or only need to turn N1 antenna
panel(s)), and apply a second scheduling offset value for a
long leading time case (e.g., in which UE may need to turn
on all of the antenna panels, or need to turn N2 antenna
panels, where N2 is greater than N1).

In some implementations of the present disclosure, the
UE mayreceive a plurality of scheduling offset values(e.g.,
including the first scheduling offset value and the second
scheduling offset value) from the BS. Each of the scheduling
offset values may be used for indicating a time duration
counting from an end of a PDCCHto a beginning of a
PDSCH.The UE mayreceive a first DCI message forsetting
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the antenna panel status to a first antenna panel status. In
response to receiving the first DCI message, the UE may
apply the first scheduling offset value to receive first infor-
mation on a DL channel (e.g., a PDSCH) scheduled by the
first DCI message. The UE may further receive a second
DCI messagefor switching the antenna panelstatus from the
first antenna panel status to a second antenna panelstatus.
For example, the second DCI message may include an
indicator for antenna panelstatus information.In response to
receiving the second DCI message, the UE may apply the
second scheduling offset value to receive second informa-
tion on a second DL channel(e.g., another PDSCH)sched-
uled by the second DCI message.

In some implementations of the present disclosure, each
DL/UL channel/RS mayhaveits corresponding scheduling
offset value. For example, in order to receive an aperiodic
CSI-RS resource, the RRC configuration may include two
scheduling offset values: one leading time value may be
indicated as X1 slot(s) (e.g., one slot) used for a normal
leading time case, and another leading time value may be
indicated as X2 slots (e.g., three slots) used for a long
leading time case, where X2 is greater than X1. The UE may
select one of these scheduling offset values based on the
indicator for antenna panel status received from the BS. In
another example, in order to receive the PDSCH, the RRC
configuration may include two scheduling offset values
(e.g., the KO parameters/values in the pdsch-TimeDomain-
ResourceAllocationList IE). For example, one scheduling
offset value (KO) may be indicated as X1 slot(s) for the
normal leading time case, and another scheduling offset
value (KO) may be indicated as X2 slots for the long leading
time case. The UE mayselect one of the scheduling offset
values based on the indicator for antenna panelstatus.

In some implementations of the present disclosure, the
UE mayreceive a scheduling offset value from the BS. The
scheduling offset value may include at least one of a KO
parameter/value for a DL channel (e.g., a PDSCH)and a K2
parameter/value for a UL channel (e.g., a PUSCH). If the
time duration indicated by the scheduling offset valueis less
than the leading time duration indicated by a selected
leading time value, the UE may further determine that the
scheduling offset value is invalid.

In some implementations of the present disclosure, all of
the DL/UL channel/RSs may apply the same leading time
value for beam switching. For example, when the UE
operates in the normal power consumption mode, the
PUSCH transmission may be associated with a specific
scheduling offset value that is used for the normal leading
time case (e.g., a K2 value for determining a PUSCH
transmission offset). On the other hand, the PDSCH trans-
mission may be associated with another scheduling offset
also for the normal leading time case (e.g., a KO value for
determining a PDSCHreception offset).

In contrast, when the UE operates in the power saving
mode, both the PUSCH transmission and the PDSCHrecep-
tion may apply the same scheduling offset value. This
scheduling offset value may be predefined by the 3GPP
technical specifications, or configured in the RRC configu-
ration, or determined based on the UE’s capability. In some
other implementations of the present disclosure, all DL
channels/RSs may apply a first scheduling offset value
suitable for the long leading time case, while all UL chan-
nels/RSs may apply a second scheduling offset value also
suitable for the long leading time case, where the first
scheduling offset value and the second scheduling offset
value may be different. In some of the present implemen-
tations, all of the DL/UL channels/RSs may be configured
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with an additional leading time value for a beam switch case
(e.g., a PDSCH scheduling offset, a CSI-RS resource recep-
tion, a PUSCHtransmission or an SRS antenna switch).

Some implementations of the present disclosure are
described herein for providing techniques for helping the BS
to acquire information about the antenna panelstatus of the
UE.

In some implementations of the present disclosure, the
CSI measurement/report obtained under different antenna
panel statuses may be transmitted from the UE to the BS via
UCI/MAC-CE messages. In the UCI case, there may be at
least two ways for the UE to inform the BS of the antenna
panels status. One way is to introduce a particular IE
contained in the CSI report, and the other wayis to reuse the
reserved bit field of an IE contained in the CSI report. In
addition, the UE may transmit a CSI parameterto the BS for
reporting the antenna panelstatus. The CSI parameter may
include at least one of a Precoding Matrix Indicator (PMI),
a Channel Quality Indicator (CQ]), a Rank Indication (RI),
a Layer Indication (LI), and a Layer 1 Reference Signals
Received Power (L1-RSRP).

The information used to help the BS to acquire the
antenna panelstatus of the UE may bereferred to as the UE
assistance information. In some implementations of the
present disclosure, the UE may transmit the UE assistance
information to the BS if the UE is not configured with the
timer for antenna panel status, or does not have the ability
to use the timer. In some implementations of the present
disclosure, the UE may transmit the UE assistance informa-
tion to the BS if the UE is configured to (or have the ability
to) switch its antenna panel status only when receiving the
indicator for antenna panel status via a MAC-CE massage
and/or an RRC message.

An example L1-RSRP report quantized table is shown as
follows:

TABLE 1

Bits RSRP range

0000000 RSRP = -44 dBm
0000001 -44 dBm > RSRP = -45 dBm
0000010 -45 dBm > RSRP = -46 dBm

1100000 -139 dBm > RSRP = -140 dBm
1100001 -140 dBm> RSRP
1100011 Antenna panel status #0
1100100 Antenna panel status #1

1111111 Reserved

As shown in Table 1, a numberofthe reserved bit fields
(e.g., bit fields “1100011” and “1100100”) in the L1-RSRP
report quantized table are reused for indicating the antenna
panel status. For example, if the UE reports a value of
“1100011” as the largest L1 RSRP value in the L1-RSRP
report, the BS may assumethat the UE1s in the power saving
mode.

In some implementations of the present disclosure, if the
UEis configured to perform a group-based beam reporting
procedure (e.g., in which the UE mayreceive signals simul-
taneously via a group of RX beams), the antenna panel status
of the UE may be indicated by an L1-RSRP related value
(e.g., areserved L1-RSRP value and/or a specific differential
L1-RSRPvalue). For example, if the bit field for the largest
L1-RSRPvalueis a reserved value (e.g., “1100011”) and the
differential L1-RSRPvalueis a special value(e.g., “O000”),
the BS may assumethat the UEis in the power saving mode
or in a specific antenna panel status, as shown in Table 1.
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In some implementations of the present disclosure, the BS
may assume that the indicated antenna panel status will be
applied by the UE from thefirst symbol after the end of the
slot at which the UCI or the PUSCH of the MAC-CE

massage is transmitted through. For example, if the UE is
configured with a timer for antenna panel status (e.g., the
timer described with reference to FIGS. 2, 3 and 4), this
timer maystart at the first symbol after the end ofthe slot at
which the UCI or the PUSCH of the MAC-CE massageis
transmitted through.

In some implementations of the present disclosure, the
mechanisms described above can be applied for the cases
that the BS configures the UE to measure the CSI-RS
resource/SSB by a single antenna panel, whereas the UE is
actually able to (or has to) apply multiple antenna panels in
the time resource for receiving the CSI-RS resource/SSB.In
some implementationsof the present disclosure, the VE may
indicate the antenna panel status to the BS via the CSI
parameter of the CSI report.

In some implementations of the present disclosure, the
UE mayreport multiple sets of CSI parameters to the BS.
For example, among the multiple sets of CSI parameters,
one set of the CSI parameters may include CSI parameter(s)
received and obtained through a single antenna panel, while
another set of the CSI parameters may include CSI param-
eter(s) received and obtained through multiple antenna pan-
els.

In some implementations of the present disclosure, tech-
niques are described herein for determining the antenna
panel status of a UE based on a DRX operation.

The DRX operation is a mechanism that makes a UE
discontinuously monitor/receive the PDCCH to reduce the
power consumption of the UE. However, when performing
the DRX operation, the UE may still need to monitor a
number of RSs in a DRX off-duration or a DRX inactive

period. Hence, in some implementations of the present
disclosure, whether to enable the power saving mode at a UE
may be determined based on the DRX operation.

In some implementations of the present disclosure, a UE
may decide to operate in the power saving mode when the
UE is in a DRX off-duration or a DRX inactive period. For
example, a UE may enable the power saving mode when the
UEoperates in a DRX active time (or a DRX on-duration)
and disable the power saving mode whenthe UE operates in
a DRX inactive time (or a DRX off-duration).

In some implementations of the present disclosure,
whether to operate in the power saving modeis independent
of the DRX operation. For example, a UE may only follow
the indicator for antenna panel status received from the BS,
without considering whether the UE is currently in a DRX
on-duration or the DRX off-duration.

In some implementations of the present disclosure,
whether to operate in the power saving mode may be
determined based on the length of a DRX cycle (e.g., a time
gap between two UE-wake-up instances). For example, the
UE may be configured with a particular threshold and
determine whether to enable the power saving mode accord-
ing to a comparison betweenthe threshold and the length of
the DRX period. For example, if the threshold is 50 ms and
the UE is configured with a DRX period of 40 ms, then the
UE may not enable the power saving mode because the
length of the DRX period (40 ms)is less than the threshold
(50 ms). In the same way, if the UE is configured with a
DRX period of 60 ms, the UE may enable the powersaving
antennastatus because the length of the DRX period (60 ms)
is greater than the threshold (50 ms). This threshold may be
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predefined in the 3GPP technical specifications or config-
ured by the BS via an RRCsignaling.

In some implementations of the present disclosure, the
UE mayassumethat it will not operate in the power saving
modeifthe UEis in the active time. For example, the active
time may include the time while: 1) a specific timer(e.g.,
drx-onDurationTimer or drx-InactivityTimer or drx-Re-
transmissionTimerDL or drx-RetransmissionTimerULorra-

ContentionResolutionTime) is running; or 2) a scheduling
request is sent on a PUCCHandis pending; or 3) a PDCCH
indicating a new transmission addressed to the Cell Radio
Network Temporary Identifier (C-RNTI) of the MACentity
has not been received after successful reception of a random
access responsefor the random access preamble not selected
by the MAC entity among the contention-based random
access preamble.

In some implementations of the present disclosure, the
UE may automatically enter/stay the normal power con-
sumption mode regardless of the BS’s indication. For
example, the UE may automatically switch the antenna
panel status without further reception of a new indicator for
antenna panel status information from the BS.

In some implementations of the present disclosure, if the
UEis configured with a timer for antenna panelstatus, this
timer maybe affected by the DRX inactivity timer, because
from the UE’s perspective, whether to operate in the power
saving mode may berelated to the DRX operations. For
example, when the DRX inactivity timer expires while the
timer for antenna panel status is still running, the UE may
switch to the DRX off duration and enable the power saving
mode. In addition, the timer for antenna panel status may
then stop. In another example, the operation of the DRX
inactivity timer and the timer for antenna panel status are
independent.

An illustrative example (denoted as Example 0) will now
be provided, where the UE may inform the BS of the UE’s
capability.

FIG. 5 is an example of a data structure indicating UE
capability information, in accordance with example imple-
mentations of the present disclosure. As shown in FIG. 5,
UEcapability information 502 includes a numberofparam-
eters related to the antenna panel status of the UE. The
parameters may include at least one of a power saving
indicator (which may be used as the indicator for antenna
panel status described herein), a timer for antenna panel
status (for which the value maybeset as “true/support” or
“false/not support”), a maximum numberof support antenna
panels (e.g., one, two, four or eight), a support indication
method (e.g., which may indicate whether an RRC, MAC-
CE, or DCI approach is supported), a required time for
antenna panelstatus switch (e.g., 1 ms, 2 ms, 3 ms, or 4 ms),
and a UEassistance indication (for which the value may be
set as “true/support” or “false/not support”). The UE may
transmit the UE capability information 502 to the BS after
establishing an RRC connection to the BS. If the UE
supports the timer for antenna panel status, the BS may
configure the length of the timer for antenna panelstatus to
the UE, as shown in FIG. 6.

FIG. 6 is an example data structure indicating the con-
figuration of the timer for antenna panel status, in accor-
dance with example implementations of the present disclo-
sure. As shown in FIG.6, a configuration 602 may indicate
that the length/duration of the timer for antenna panelstatus
is four slots.

An illustrative example (Example 1-1) will now be pro-
vided, where the scheduling offset value (e.g., KO value) for
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PDSCHreception may be selected based on an indicator for
antenna panelstatus (e.g., contained in a TC]state) from the
BS.

FIG. 7 is a flowchart for a method of selecting a sched-
uling offset value based on a TCIstate indicated by the BS,
in accordance with example implementations of the present
disclosure.

In action 702, a UE maybe configured with multiple sets
of parameters corresponding to different operation modes
(e.g., the power saving mode and the normal power con-
sumption mode). For example, the UE may be configured
with two different leading time values. One leading time
value may be 10 1s, and the other one may be 3 ms. As noted
above, the UE mayapplyafirst leading time when the UE
needs to turn onafirst numberofantenna panel(s), and apply
a second leading time when the UE needsto turn on a second
numberof antenna panel(s), where the first leading time is
longer than the second leading time if the first number is
greater than the second number. Hence,in this example, the
shorter leading time, 10 us, may be applied in the case that
the UE does not need to further turn on an antenna panel in
response to the indicator for antenna panel status, and the
longer leading time, 3 ms, may be applied in the case that the
UEneeds to turn on one or more antenna panels to change
the operation mode (e.g., to switch from the power saving
mode to the normal power consumption mode).

The leading time values maybe predefined in the 3GPP
technical specifications or configured by the BS via an RRC
signaling. In addition, the UE maybe configured with a set
of KO values in the pdsch-TimeDomainResourceAllocation-
List IE of an RRC configuration. An example of the KO
configuration is as follows.

TABLE 2

Row index KO (ormal, long)

0 (0 slot, 3 slots)
1 (0 slot, 3 slots)

15 (1 slot, 4 slots)

For each indexed row of the KO configuration, the UE
may determine which of the normal KO value and the long
KO value should be applied. In addition, the UE may be
configured with a certain number of TCI state(s) in the RRC
configuration, and each of the TCI state(s) may be associated
with a particular antenna panelstatus.

FIG. 8 is an example data structure indicating TCI state
configuration, in accordance with example implementations
of the present disclosure. As shown in FIG. 8, a TCI state
configuration 802 includes 64 TCI states, and each TCI state
may include a power saving mode JEfor indicating whether
to enable the power saving mode when the corresponding
TCIstate is applied.

Tn addition, the UE may be configured by the BSto enable
the power saving mode via an indicator for antenna panel
status. FIG. 9 is an example data structure for an indicator
for antenna panelstatus, in accordance with example imple-
mentations of the present disclosure. As shownin FIG. 9, an
indicator for antenna panel status 902 includes a power
saving mode IE whichis set as “true” to indicate to the UE
to enable the power saving mode.

Tt should be noted that the parameter values, data formats,
and configurations provided herein are for illustrative pur-
poses only, and not intendedto limit the scope of the present
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invention. For example, the number of slots for each KO
value (e.g., the normal KO value or the long KO value) may
be different for different numerologies.

Referring back to FIG. 7. In action 704, the UE may
receive a DCI message from the BS. In action 706, the UE
may apply a TCI state indicated by the DCI message. In
action 708, the UE may apply a KO value corresponding to
the antenna panel status associated with the TCIstate.

FIGS. 10A and 10B are schematic diagramsillustrating
timelines of the antenna panel status of a wireless commu-
nication device (e.g., a UE), in accordance with example
implementationsofthe presentdisclosure. It should be noted
that the timeline of FIG. 10B is continued from that of FIG.

10A.In this example, the total number of turned-on/active
antenna panels at the UE is N1 when the power saving mode
is enabled and is N2 when the power saving mode is
disabled, where N1is less than N2. For example, N1 may be
“1” and N2 may be the numberofthe antenna panels the UE
has.

As shown in FIG. 10A, the UE may receive and decode
a first DCI message DCI_1 which is transmitted over a
PDCCH 1002 in the slot # n. The first DC] message DCI_1
may indicate to the UE to apply a particular TCIstate(e.g.,
the TCI state #1 contained in the TCIstate configuration 802
in FIG.8) for a scheduling PDSCH 1004. According to FIG.
8, because the TCI state #1 includes a power saving mode IE
which is configured with a “true” value, the UE mayfollow
the TCI state #1 to monitor the scheduling PDSCH 1004 in
the power saving mode. In some implementations of the
present disclosure, the UE may apply a normal KO value
when the UE does not need to further turn on an antenna

panel in response to the indicator for antenna panel status
from the BS, and may apply a long KO value when the UE
needs to turn on at least one antenna panelin response to the
indicator for antenna panel status. In this example, because
the UE has already in the power saving mode before
receiving thefirst DC] message DCI_1, the UE mayrefer to
the KO configuration in Table 2 to apply a normal KO value
(e.g., 0 slot) contained in the row entry which is indexed by
“1” and associated with the TCI state #1. Once the normal

KO value (e.g., 0 slot) is applied, the UE is expected to
receive the PDSCH 1004 in the same slot as the PDCCH

1002, as shown in FIG. 10A.
After successfully receiving and decoding the PDSCH

1004, the UE may transmit a HARQ-ACK over a PUCCH
1006 in the slot #n+1 based on the HARQ resource indicator
(ARI) containedin the first DCI message DCI_1. Then, the
UE mayfurther receive and decode a second DCI message
DCI_2 whichis transmitted over a PDCCH 1008in the slot

# m. In this example, the second DCI message DCI_2 may
indicate to the UEto apply the TCI state #64 for a scheduling
PDSCH 1010. According to FIG. 8, because the TCI state
#64 includes a power saving mode IE which is configured
with a “false” value, the TCI state #64 may indicate to the
UEto receive the scheduling PDSCH 1010 in the normal
power consumption mode, in which there are N2 antenna
panels turned on by the UE.As noted above, because the UE
needs to turn on a numberof antenna panels to enter the
normal power consumption mode, the UE mayapply a long
KO value for receiving the PDSCH 1010. For example, the
UE mayrefer to the KO configuration in Table 2 to apply a
long KO value(e.g., 4 slots) contained in the row entry which
is indexed by “15” and associated with the TCI state #64.
Once the long KO value(e.g., 4 slots) is applied, the UE will
expect to receive the PDSCH 1010 in the slot m+4, which
is the fourth slot after the slot # m, as shown in FIG. 10A.
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After successfully receiving and decoding the PDSCH
1010, the UE may transmit a HARQ-ACK over a PUCCH
1012 in the slot # m+6 based on the ARI contain in the

second DCI message DCI_2, as shown in FIG. 10B.
Then, the UE may receive and decode a third DCI

message DCI_3 whichis transmitted over a PDCCH 1014 in
the slot # m+7. In this example the third DCI message
DCI_3 mayindicate to the UE to apply the same TCIstate
#64 as indicated in second DCI message DCI_2 for a
scheduling PDSCH 1016. Although the TCI state #64 may
indicate to the UEto receive the scheduling PDSCH 1016 in
the normal power consumption mode, the UE hasalready
operated in the normal power consumption mode before
receiving the third DCI message DCI_3. Thus, the UE does
not need to further turn on an antenna panel at this moment,
and the UE mayapply the normal KO value (e.g., 0 slot) to
determine when to receive the PDSCH 1016 (e.g., in the
same slot # m+7 as the PDCCH 1014). After successfully
receiving and decoding the PDSCH 1016, the UE may
transmit a HARQ-ACK over a PUCCH 1018 in the slot #k
based on the ARI contained in the third DCI message
DCI_3, as shown in FIG. 10B.

An illustrative example (denoted as Example 1-2) will
now beprovided, where the scheduling offset value (e.g., KO
value) for PDSCH reception may be selected based on the
TCI state and the timer for antenna panelstatus.

In Example 1-2, the UE maybefurther configured with a
timer for antenna panelstatus in addition to the multiple sets
of parameters configured in action 702 of FIG. 7. For
example, the configuration of the timer for antenna panel
status may be, but not limited to, the configuration 602 in
FIG. 6. In some implementations of the present disclosure,
the numerology of the timer for antenna panel status may be
determined based on the scheduling PDSCH of the active
DL BWP.

FIGS. 11A and 11B are schematic diagrams illustrating
timelines of the antenna panel status of a wireless commu-
nication device (e.g., a UE), in accordance with example
implementations of the present disclosure. It should be noted
that the timeline of FIG. 11B is continued from that of FIG.

11A.In this example, the total number of turned-on/active
antenna panels at the UE is N1 when the power saving mode
is enabled and is N2 when the power saving mode is
disabled, where N1is less than N2. For example, N1 may be
“1” and N2 may be the numberofthe antenna panels the UE
has.

As shownin FIG. 11A, the UE mayreceive and decode
a first DCI message DCI_1 which is transmitted over a
PDCCH 1102 in the slot # n. The first DC] message DCI_1
may indicate to the UE to apply a particular TCIstate(e.g.,
the TCI state #1 contained in the TCIstate configuration 802
in FIG.8) for a scheduling PDSCH 1104. According to FIG.
8, because the TCI state #1 includes a power saving mode IE
whichis configured with a “true” value, the UE may follow
the TC] state #1 to monitor the scheduling PDSCH 1004 in
the power saving mode. As noted above, because the UE has
already in the power saving mode before receiving thefirst
DCI message DCI_1, the UE mayrefer to the KO configu-
ration in Table 2 to apply a normal KO value (e.g., 0 slot)
contained in the row entry which is indexed by “1” and
associated with the TCI state #1. Once the normal KO value

(e.g., 0 slot) is applied, the UE is expected to receive the
PDSCH 1104 in the sameslot as the PDCCH 1002, as shown
in FIG. 11A.

After successfully receiving and decoding the PDSCH
1104, the UE may transmit an HARQ-ACKover a PUCCH
1106 in the slot # n+1 based on the ARI containedinthefirst
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DCI message DCI_1. Then, the UE may further receive and
decode a second DCI message DCI_2 which is transmitted
over a PDCCH 1108 in the slot # m. In this example, the
second DCI message DCI_2 mayindicate to the UE to apply
the TCI state #64 for a scheduling PDSCH 1110. According
to FIG. 8, because the TCI state #64 includes a power saving
mode IE which is configured with a “false” value, the TCI
state #64 may indicate to the UEto receive the scheduling
PDSCH 1110 in the normal power consumption mode, in
which there are N2 antenna panels turned on by the UE. As
noted above, because the UE needsto turn on a number of

antenna panels to enter the normal power consumption
mode, the UE may apply a long KO valuefor receiving the
PDSCH 1110. For example, the UE mayrefer to the KO
configuration in Table 2 to apply a long KO value (e.g., 4
slots) contained in the row entry which is indexed by “15”
and associated with the TCI state #64. Once the long KO
value (e.g., 4 slots) is applied, the UE will expect to receive
the PDSCH 1110 in the slot m+4, which is the fourth slot
after the slot # m, as shown in FIG. 114A.In addition, the

timer for antenna panel status maystart at the end ofthe slot
# m+4.

After successfully receiving and decoding the PDSCH
1110, the UE maytransmit an HARQ-ACK over a PUCCH
1112 in the slot # m+6 based on the ARI contain in the

second DCI message DCI_2, as shown in FIG. 11B.
Then, UE may successfully receive and decode a third

DCI message DCI_3 which is transmitted over a PDCCH
1114 in the slot # m+9. The third DCI message DCI_3 may
indicate to the UEto apply the TCI state #64 for a scheduling
PDSCH 1116. Because the timer for antenna panel status
expires in the end of the slot # m+8, the UE has already
switched to the power saving mode whenreceiving the third
DCI message DCL_3. In addition, according to FIG. 8, the
TCIstate #64 may indicate to the UE to receive the PDSCH
1116 in the normal power consumption mode. Because the
UE needsto turn on at least N2-N1 antenna panels to switch
from the power saving mode to the normal power consump-
tion mode, the UE may apply a long KO value (e.g., 4 slots)
based on the KO configuration (e.g., the KO configuration
shown in Table 2), and receive the PDSCH 1116 in the slot
m+13 which is the fourth slot after the slot # m+9. After

successfully receiving and decoding the PDSCH 1116, the
UE maytransmit an HARQ-ACKinthe slot #k based on the
ARI in the scheduling DCI (e.g., the third DCI message
DCI_3), as shown in FIG. 11B.

An illustrative example (denoted as Example 2-1) will
nowbe provided, where an RRC-configured offset value for
receiving an aperiodic CSI RS maybeselected based on a
CSI request from the BS.

FIG.12 is a flowchart for a method of selecting an offset
value (e.g. a KO value) for receiving an aperiodic CSI-RS,
in accordance with example implementations of the present
disclosure.

In action 1202, the UE maybe configured with multiple
sets of parameters corresponding to different operation
modes(e.g., the power saving mode and the normal power
consumption mode). For example, two different leading
times may be predefined in the 3GPPtechnical specifications
for the UE. One may be a shorter leading (e.g., 10 micro-
seconds) to be used in the case that the UE does not need to
further turn on an antenna panel, and the other one may be
a longer leading time(e.g., 3 ms) to be used in the case that
the UE needs to turn on one or more antenna panels to
change the operation mode. In addition, the UE may be
configured with a set of offset values (e.g., aperiodicTrig-

Ex.1002

APPLEINC. / Page 114 of 419



Ex.1002 
APPLE INC. / Page 115 of 419 

Case: L22-ce02178 Dooument 4SiBdecMeeyeRateQeARSTFgaiLHaS

US 10,972,972 B2
25

geringOffset) in an RRC configuration for receiving an
aperiodic CSI-RS, as shown in FIG. 13.

FIG. 13 is an example data structure indicating an ape-
riodic CSI RS reception configuration, in accordance with
example implementations of the present disclosure. As
shown in FIG. 13, in the aperiodic CSI RS reception
configuration (e.g., NZP-CSI]-ResourceSet) 1302, the ape-
riodicTriggeringOffset may refer to a specific row entry
(e.g., indexed by “10”) in the KO configuration 1304, which
is associated with a normal KO value of 2 slots and a long
KO value of 6 slots. The UE maybefurther configured in the
powersaving mode based on an initial indicator for antenna
panelstatus (e.g., the indicator for antenna panel status 902
in FIG. 9). In addition, the numerology applied in this
example may be, but not limited to, 15 KHz.

Referring back to FIG. 12. In action 1204, the UE may
receive a DCI message containing a CS] request from BS. In
action 1206, the UE may apply a KO value corresponding to
the antenna panel status indicated by the CSI request.

FIG. 14 is an example of a MAC-CE message, in accor-
dance with example implementations of the present disclo-
sure. As shown in FIG. 14, a MAC-CE message 1402
includes several reserved bits (which are denoted as “R” in
FIG. 14), a cell ID, and a control bit (which is denoted as “C”
in FIG. 14). The cell ID may contain the serving cell ID
(e.g., “00000”in this example). The control bit “C” may be
used for indicating to the UE to enable/disable the power
saving mode. For example, the UE may be indicated to
enable the power saving mode when the control bit is set to
a first value (e.g., “1’’), or indicated to disable the power
saving mode when the control bit is set to a second value
(e.g., “0”). As shown in FIG. 14, the MAC-CE message
1402 of which the control bit is set to “0” may be used for
indicating to the UEto disable the power saving mode(or to
operate in the normal power consumption mode).

FIG. 15 is a schematic diagram illustrating that different
triggering offset values (e.g., KO values) are applied for the
changes in the antenna panel status of a wireless commu-
nication device (e.g., a UE), in accordance with example
implementations of the present disclosure. In this example,
the total number of turned-on/active antenna panels at the
UEis N1 when the UE is in the power saving modeandis
N2 when the UEis the normal power consumption mode,
where N1is less than N2. For example, N1 may be “1” and
N2 may be the numberof the antenna panels the UE has.

As shownin FIG. 15, in the slot # n, the UE may receive
a first DCI message DCI_1 which is transmitted over a
PDCCH 1502, and obtain a MAC-CE message(e.g., the
MAC-CE message 1402 in FIG. 14) based on the first DCI
message DCI_1. The MAC-CE message may include an
indicator for antenna panelstatus(e.g., the control bit of the
MAC-CEmessage 1402 in FIG. 14) used for indicating the
UE to operate in the normal power consumption mode (or
disable the power saving mode). Then, the UE may monitor
a scheduling PDSCH 1504 based on the first DCI message
DCI_1 and transmit a HARQ-ACK over a PUCCH 1508 for
the MAC-CE message in the slot # n+5.

In this example, the UE may receive a second DCI
message DCI_2 whichis transmitted over a PDCCH 1506 in
the slot # n+1. The second DCI message DCI_2 may contain
a CSI request for triggering an aperiodic CSI report. For
example, the CSI request for triggering the CSI-RS resource
maybe indicated by the BS, through the QCL information
associated with the CSI-RS resource, to be received by the
multiple antenna panels at the UE. In some implementations
of the present disclosure, the UE may apply a normal
triggering offset value when the UE does not need to further
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turn on an antenna panel in response to the indicator for
antenna panelstatus obtained from the BS, and apply a long
triggering offset value when the UE needsto turn on at least
one antenna panel in response to the indicator for antenna
panelstatus received from the BS. Thus,in this example, the
UE mayapply a long triggering offset value (e.g., aperiod-
icTriggeringOffset) for the CSI request to switch from the
powersaving modeto the normal power consumption mode.
As shown in FIG. 15, the BS may transmit the CSI-RS
resource in the slot #n+7, which is the sixth time slot after
the slot #n+1.

In addition, the UE may further receive a third DCI
message DCI_3 which is transmitted over a PDCCH 1510 in
the slot # m. The third DCI message DCI_3 maycontain a
CSI request for triggering an aperiodic CSI report, and the
CSI request may indicate the same aperiodic CSI-RStrigger
state as indicated by the CSI request contained in the second
DCI message DCI_2. Since the CSI-RS resource (which is
triggered by the CSI request contained in the third DCI
message DCI_3)is indicated to be received by the multiple
antenna panels of the UE by the BS(e.g., through the QCL
information which is associated with the CSI-RSresource),
the UE may decide to apply a normaltriggering offset value
(e.g., aperiodicTriggeringOffset) of two slots for this CSI
request based on the current antenna panel status (e.g., with
N2 antenna panels being turned-on). Thus, as shown in FIG.
15, the UE mayreceive the corresponding aperiodic CSI-RS
resource from the BS in the slot # m+2, whichis thefirst
time slot after the slot # m+1.

An illustrative example (denoted as Example 2-2) will
nowbe provided, where an RRC-configured offset value for
an aperiodic CSI RS reception may be selected based on a
CSI request from the BS anda timer for antenna panelstatus.

In Example 2-2, the UE may befurther configured with a
timer for antenna panelstatus in addition to the multiple sets
of parameters configured in action 1202 of FIG. 12. For
example, the configuration of the timer for antenna panel
status may be, but not limited to, the configuration 602 in
FIG. 6. In some implementations of the present disclosure,
the numerologyof the timer for antenna panel status may be
determined based on the scheduling PDSCH ofthe active
DL BWP.

FIGS. 16A and 16B are schematic diagramsillustrating
that different triggering offset values (e.g., KO values) are
applied for the changes in the antenna panel status of a
wireless communication device (e.g., a UE), in accordance
with example implementations of the present disclosure. It
should be noted that FIG. 16B is continued from the FIG.

16A.In this example, the total number of turned-on/active
antenna panels at the UE is N1 when the UEis in the power
saving mode and is N2 when the UE is the normal power
consumption mode, where N1is less than N2. For example,
N1 may be “1” and N2 maybe the number of the antenna
panels the UE has.

As shown in FIG. 16A,in the slot # n, the UE may receive
a first DCI message DCI_1 which is transmitted over a
PDCCH 1602, and obtain a MAC-CE message(e.g., the
MAC-CE message 1402 in FIG. 14) based on the first DCI
message DCI_1. The MAC-CE message may include an
indicator for antenna panelstatus(e.g., the control bit of the
MAC-CEmessage 1402 in FIG. 14) that may indicate to the
UEto operate in the normal power consumption mode. The
UE may monitor a scheduling PDSCH 1604 based on the
first DCI message DCI_1 and transmit an HARQ-ACKover
a PUCCH1608 for the MAC-CE messagein the slot # n+5.

In addition, the UE mayreceive a second DCI message
DCIL_2 whichis transmitted over a PDCCH 1606 in the slot

Ex.1002

APPLEINC. / Page 115 of 419



Ex.1002 
APPLE INC. / Page 116 of 419 

Case: L22Ox2LS Mecumentse POOSVRePaesolay PageliD

US 10,972,972 B2
27

# n+1. The second DCI message DCI_2 may contain a CSI
request for triggering an aperiodic CSI report. For example,
the CSI request for triggering the CSI-RS resource may be
indicated by the BS, through the QCL information associ-
ated with the CSI-RS resource, to be received by the
multiple antenna panels at the UE. As described above, the
UE mayapply a long triggering offset value (e.g., aperiod-
icTriggeringOffset) for the CSI request because the UE may
need to turn on at least one antenna panel in response to the
indicator for antenna panel status obtained from the BS. As
shown in FIG. 16A, the BS may transmit the CSI-RS
resource in the slot #n+7, which is the sixth time slot after

the slot #n+1. In this example, the timer for antenna panel
status mayalso start at the beginning of the slot #n+7.

Referring to FIG. 16B. The timer may then expire at the
end of the slot n+10, and the UE may switch from the normal
power consumption mode to the power saving mode. In
addition, the UE may then receive a third DCI message
DCI_3 whichis transmitted over a PDCCH 1610 in the slot

# m, where m>n+10. The third DCI message DCI_3 may
contain a CS] requestfor triggering an aperiodic CSIreport,
and the CS] request may indicate the same aperiodic CSI-RS
trigger state as indicated by the second DCI message DCI_2.
Since the CSI-RS resource triggered by the CSI request is
indicated by the BS, through the QCL information associ-
ated to the CSI-RS resource, to be received by multiple
antenna panels of the UE, the UE maydecideto apply a long
triggering offset value (e.g., aperiodicTriggeringOffset) for
this CSI request based on current antenna panels status (e.g.,
with N1 antenna panels being turned-on). Thus, as shown in
FIG. 16B, the BS may transmit the aperiodic CSI-RS
resource in the slot # m+5, which is the fifth time slot after
the slot # m.

An illustrative example (denoted as Example 3-1) will
now beprovided, where a UE mayindicate its antenna panel
status through at least one explicit bit in a CSI report.

FIG. 17 is a schematic diagram illustrating a timeline of
the antenna panelstatus of a wireless communication device
(e.g., a UE), in accordance with example implementations of
the present disclosure. In this example, the total number of
turned-on/active antenna panels at the UE is N1 when the
UEis in the power saving mode and is N2 when the UEis
the normal power consumption mode, where N1is less than
N2.

In this example, the UE may be configured with a periodic
CSI report and the periodicity for the CSI report may be 20
slots. In addition, the UE maybe configured with a timer for
antenna panel status. The configuration of the timer for
antenna panel status may be, but not limited to, the con-
figuration 602 shown in FIG.6. In some implementations of
the present disclosure, the numerology of the timer for
antenna panel status may be determined based on the
scheduling PDSCH of active DL BWP.

Referring back to FIG. 17, the UE may use N1 antenna
panel(s) to receive a CSI-RS #1 for calculating a CSI report
whichis to be transmitted over a PUCCH 1702in the slot #

n. Hence, the bit field in the CSI report may be set to a first
value (e.g., “1”) to indicate that the UE is in the power
saving mode.

On the other hand, if the UE changes to use multiple
antenna panels to receive the CSI-RS #2 for calculating a
CSI report which is to be transmitted over a PUCCH 1704
in the slot # n+20, the bit field in this CSI report may beset
to a second value (e.g., “O”) to indicate that the UE is in
normal power consumption mode (e.g., by disabling the
power saving mode).
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An illustrative example (denoted as Example 4-1) will
now be provided, where the antenna panel status may be
switched based on a DRX operation.

FIG. 18 is a flowchart for a method for determining the
antenna panel status of a wireless communication device
(e.g., a UE) based on a DRX operation, in accordance with
example implementations of the present disclosure. As
shown in FIG. 18, in action 1802, the UE maybe configured
with a DRX inactivity timer by the BS. In action 1804, the
UE mayswitch the antenna panel status based on the DRX
inactivity timer.

In some implementations of the present disclosure, the
DRX inactivity timer may be used to define how long a UE
should remain in the ON state after the reception of a
PDCCH.For example, while the DRX inactivity timer is
running, the UE may remain in the ONstate.

In Example 4-1, the UE maybe configured with a DRX
period and a timer for antenna panelstatus. In addition, the
BS may indicate to the UE to operate in the normal power
consumption mode, as shown in FIG. 19.

FIG. 19 is an example data structure indicating an RRC
configuration for the UE,in accordance with example imple-
mentations of the present disclosure. As shown in FIG. 19,
an RRC configuration 1902 may include a DRX configura-
tion and an antenna panel status configuration. The DRX
configuration may be configured with a DRX inactivity
timer for 2 ms and a DRX cycle of 50 ms. The antenna panel
status configuration may indicate that the power saving
mode is to be disabled (e.g., with a “false” value) and the
length of the timer for the antenna panelstatus is fourslots.

FIG. 20 is a schematic diagram illustrating a timeline of
the antenna panelstatus of a wireless communication device
(e.g., a UE) and a timing diagram of a DRX cycle, in
accordance with example implementations of the present
disclosure. In the present implementation, the timer for
antenna panel status may have the same operation as the
DRX inactivity timer. In addition, the total number of
turned-on/active antenna panels at the UE is N1 when the
UEis in the power saving mode and is N2 when the UEis
the normal power consumption mode, where N1is less than
N2.

As shownin FIG. 20, the UE mayreceive a DCI] message
in the slot # n at which the UE is in a DRX on-duration. In

response to receiving the DCI message, the UE maystart
both the DRX inactivity timer and the timer for antenna
panel status, if the DCI messageis used for indicating to the
UE to operate in the normal power consumption mode.
Then, if the timer for antenna panel status is going to
stop/expireat the beginning oftheslot # n+4(e.g., according
to the RRC configuration 1902 in FIG. 19), the DRX
inactivity timer may follow the timer for antenna panel
status to stop/expire at the same timing (e.g., at the begin-
ning of the slot # n+4). Thus, the UE may enter a DRX
off-duration and operate in the power saving mode at the
same time.

An illustrative example (denoted as Example 4-2) will
now be provided, where the antenna panel status may be
switched based on a DRX operation.

In Example 4-2, the UE maybe configured with a DRX
inactivity timer by the BS. In addition, the UE may be
indicated by the BS to operate in the normal power con-
sumption mode based on an RRC configuration, as shown in
FIG, 21.

FIG. 21 is an example data structure indicating an RRC
configuration for the UE,in accordance with example imple-
mentations of the present disclosure. As shown in FIG. 21 an
RRCconfiguration 2102 may include a DRX configuration
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and an antenna panel status configuration. The DRX con-
figuration may be configured with a DRX inactivity timer
for 2 ms and a DRX cycle of 50 ms. Furthermore, the
antenna panel status configuration may indicate that the
power saving mode is to be disabled (e.g., with a “False”
value).

FIG. 22 is a schematic diagram illustrating a timeline of
the antenna panelstatus of a wireless communication device
(e.g., a UE) and a timing diagram of a DRX cycle, in
accordance with example implementations of the present
disclosure. In the present implementation, the antenna panel
status of a UE may follow the DRX cycles. In addition, the
total numberofturned-on/active antenna panels at the UE is
N1 when the UEis in the power saving mode, and is N2
when the UEis the normal power consumption mode, where
N1 is less than N2.

As shownin FIG. 22, the UE mayatfirst operate in the
normal power consumption mode based on the most recently
received BS instruction (e.g., received through an RRC
configuration, a MAC-CE message or a DCI message). If the
UE does not receive a PDCCH in the DRX on-duration (at
which the UEis in an active state), the UE may then switch
to the power saving mode after the UE enters the DRX
off-duration (at which the UEis in an inactive/sleep state).

FIG.23 is a flowchart for a method of operating multiple
antenna panels, in accordance with example implementa-
tions of the present disclosure.

In action 2302, a wireless communication device (e.g., a
UE) may maintain a plurality of leading time values,
wherein the plurality of leading time values may indicate a
plurality of leading time durations.

In action 2304, the wireless communication device may
receive an indicator for antenna panel status information
from a BS.

In action 2306, the wireless communication device may
apply one of the plurality of leading time values to switch an
antenna panelstatusof the plurality of antenna panels based
on the received indicator for antenna panel status informa-
tion.

FIG.24 is a block diagram illustrating a node for wireless
communication, in accordance with various aspects of the
present application. As shownin FIG. 24, a node 2400 may
include a transceiver 2420, a processor 2428, a memory
2434, one or more presentation components 2438, and at
least one antenna 2436. The node 2400 mayalso include an
RFspectrum band module, a BS communications module, a
network communications module, and a system communi-
cations management module, Input/Output (I/O) ports, I/O
components, and power supply (not explicitly shown in FIG.
24). Each of these components may be in communication
with each other, directly or indirectly, over one or more
buses 2440. In one implementation, the node 2400 may be
a UE or a BSthat performs various functions described
herein, for example, with reference to FIGS. 1 through 23.

The transceiver 2420 having a transmitter 2422 (e.g.,
transmitting/transmission circuitry) and a receiver 2424
(e.g., receiving/reception circuitry) may be configured to
transmit and/or receive time and/or frequency resource
partitioning information. In some implementations, the
transceiver 2420 may be configured to transmit in different
types of subframes and slots including, but not limited to,
usable, non-usable and flexibly usable subframes and slot
formats. The transceiver 2420 may be configured to receive
data and control channels.

The node 2400 may include a variety of computer-
readable media. Computer-readable media may be any
available media that may be accessed by the node 2400 and
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include both volatile and non-volatile media, removable and
non-removable media. By way of example, and not limita-
tion, computer-readable media may comprise computerstor-
age media and communication media. Computer storage
media includes both volatile and non-volatile, removable
and non-removable media implemented in any method or
technology for storage of information such as computer-
readable instructions, data structures, program modules or
other data.

Computer storage media includes RAM, ROM,
EEPROM,flash memory or other memory technology, CD-
ROM,Digital Versatile Disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices. Computer storage
media does not comprise a propagated data signal. Commu-
nication media typically embodies computer-readable
instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” meansa signal that
has one or more ofits characteristics set or changed in such
a manneras to encode information in the signal. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired con-

nection, and wireless media such as acoustic, RF, infrared
and other wireless media. Combinations of any of the above
should also be included within the scope of computer-
readable media.

The memory 2434 may include computer-storage media
in the form of volatile and/or non-volatile memory. The
memory 2434 may be removable, non-removable, or a
combination thereof. Example memory includes solid-state
memory, hard drives, optical-disc drives, and etc. As illus-
trated in FIG. 24, The memory 2434 may store computer-
readable, computer-executable instructions 2432 (e.g., soft-
ware codes) that are configured to, when executed, cause the
processor 2428 to perform various functions described
herein, for example, with reference to FIGS. 1 through 23.
Alternatively, the instructions 2432 may not be directly
executable by the processor 2428 but be configured to cause
the node 2400 (e.g., when compiled and executed) to per-
form various functions described herein.

The processor 2428 (e.g., having processing circuitry)
may include an intelligent hardware device, e.g., a Central
Processing Unit (CPU), a microcontroller, an ASIC,andetc.
The processor 2428 may include memory. The processor
2428 may process the data 2430 and the instructions 2432
received from the memory 2434, and information through
the transceiver 2420, the base band communications mod-
ule, and/or the network communications module. The pro-
cessor 2428 may also process information to be sent to the
transceiver 2420 for transmission through the antenna 2436,
to the network communications module for transmission to
a core network.

Oneor more presentation components 2438 presents data
indications to a person or other device. Examples of pre-
sentation components 2438 mayinclude a display device,
speaker, printing component, vibrating component,etc.

From the above description, it is manifested that various
techniques may be used for implementing the concepts
described in the present application without departing from
the scope of those concepts. Moreover, while the concepts
have been described with specific reference to certain imple-
mentations, a person of ordinary skill in the art may recog-
nize that changes may be made in form and detail without
departing from the scope of those concepts. As such, the
described implementations are to be considered in all
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respects as illustrative and notrestrictive. It should also be
understood that the present application is not limited to the
particular implementations described above, but many rear-
rangements, modifications, and substitutions are possible
without departing from the scope of the present disclosure.

Whatis claimed is:

1. A wireless communication device comprising:
a plurality of antenna panels;
a processor coupledto the plurality of antenna panels and

configured to:
maintain a plurality of leading time values, the plurality of

leading time values indicating a plurality of leading
time durations;

receive an indicator for antenna panel status information
from a base station (BS);

apply oneofthe plurality of leading time values to switch
an antenna panel status of the plurality of antenna
panels based on the indicator for antenna panel status
information;

receive a scheduling offset value from the BS, the sched-
uling offset value comprising at least one of a KO
parameter for a Downlink (DL) channel and a K2
parameter for an Uplink (UL) channel; and

determinethat the scheduling offset value is invalid, when
a time duration indicated by the scheduling offset value
is less than a leading time duration indicated by the
applied leading time value.

2. The wireless communication device of claim 1,
wherein the processor is further configured to:

receive a timer from the BS; and
switch the antenna panelstatus fromafirst antenna panel

status to a second antenna panelstatus after the timer
expires.

3. The wireless communication device of claim 2,
wherein the timer expires when one of a Discontinuous
Reception (DRX) inactivity timer expires and the wireless
communication device enters one of a DRX off-period and
a sleep mode.

4. The wireless communication device of claim 1,
wherein the processor is further configured to:

transmit an antenna panelstatus report to inform the BS
of the switch of the antenna panelstatus.

5. The wireless communication device of claim 4,
wherein the antenna panel status report is contained in one
of a beam report and a Channel State Information (CSI)
report.

6. The wireless communication device of claim 4,
wherein the antenna panel status report comprises a single-
bit Information Element (IE), and the processor is further
configured to:

set the single-bit IE to a first value to indicate that a power
saving mode is enabled; and

set the single-bit IE to a second value to indicate that the
power saving modeis disabled,

wherein a total numberof turned-on antennapanels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

7. The wireless communication device of claim 4,
wherein the antenna panel status report comprises a mul-
tiple-bit Information Element (IE), and the processor is
further configured to:

set the multiple-bit IE to a particular value associated with
a particular numberof the plurality of antenna panels
being turned on.
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8. The wireless communication device of claim 1,
wherein the indicator for antenna panel status information
comprises a single-bit Information Element (IE), and the
processoris further configured to:

enable a power saving mode whenthe single-bit IE is set
to a first value; and

disable the power saving mode whenthe single-bit IE is
set to a second value,

wherein a total number of turned-on antenna panels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

9. The wireless communication device of claim 1,

wherein the indicator for antenna panel status information
comprises a multiple-bit Information Element (IE), and the
processoris further configured to:

turn on a particular number of the plurality of antenna
panels when the multiple-bit IE is set to a particular
value.

10. The wireless communication device of claim 1,

wherein the indicator for antenna panel status information is
contained in a Transmission Configuration Indicator (TCI)
state Identity (ID) indicated by the BS.

11. The wireless communication device of claim 1,

wherein the plurality of leading time values is one of
cell-specific values and cell group-specific values.

12. The wireless communication device of claim 1,

wherein the processor is further configured to:
switch the antenna panelstatus from a first antenna panel

status to a second antenna panel status in response to
receiving the indicator for antenna panel status infor-
mation; and

automatically switch the antenna panel status from the
second antenna panel status to a third antenna panel
status without further reception of an indicator for
antenna panel status information from the BS.

13. The wireless communication device of claim 1,

wherein the processor is further configured to:
enable a power saving mode when the wireless commu-

nication device operates in a Discontinuous Reception
(DRX)active time; and

disable the power saving mode when the wireless com-
munication device operates in a DRX inactive time,

wherein a total number of turned-on antenna panels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

14. The wireless communication device of claim 1,
wherein the processor is further configured to:

enable a power saving mode based on whether the wire-
less communication device operates in a particular
Bandwidth Part (BWP),

wherein:

a total numberofturned-on antennapanels in the plurality
of antenna panels when the power saving mode is
enabled is less than a total numberofturned-on antenna

panels in the plurality of antenna panels when the
power saving modeis disabled; and

the particular BWP is one of a default BWP, an initial
BWP,anda first active BWP.

15. A method performed by a wireless communication
device for operating a plurality of antenna panels, the
method comprising:
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maintaining a plurality of leading time values, the plural-
ity of leading time values indicating a plurality of
leading time durations;

receiving an indicator for antenna panel status informa-
tion from a base station (BS);

applying one of the plurality of leading time values to
switch an antenna panel status of the plurality of
antenna panels based on the indicator for antenna panel
status information;

receiving a scheduling offset value from the BS, the
scheduling offset value comprising at least one of a KO
parameter for a Downlink (DL) channel and a K2
parameter for an Uplink (UL) channel; and

determining that the scheduling offset value is invalid,
when a time duration indicated by the scheduling offset
value is less than a leading time duration indicated by
the applied leading time value.

16. The method of claim 15, further comprising:
receiving a timer from the BS; and
switching the antenna panel status from a first antenna

panel status to a second antenna panelstatus after the
timer expires.

17. The method of claim 16, wherein the timer expires
when one of a Discontinuous Reception (DRX) inactivity
timer expires and the wireless communication device enters
one of a DRX off-period and a sleep mode.

18. The method of claim 15, further comprising:
transmitting an antenna panel status report to inform the

BSof the switch of the antenna panelstatus.
19. The method of claim 18, wherein the antenna panel

status report is contained in one of a beam report and a
Channel State Information (CSJ) report.

20. The method of claim 18, wherein the antenna panel
status report comprises a single-bit Information Element
(IE), and the method further comprises:

setting the single-bit IE toafirst value to indicate that a
power saving modeis enabled; and

setting the single-bit IE to a second valueto indicate that
the power saving modeis disabled;

wherein a total numberof turned-on antennapanels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

21. The method of claim 18, wherein the antenna panel
status report comprises a multiple-bit Information Element
(IE), and the method further comprises:

setting the multiple-bit JE to a particular value associated
with a particular numberof the plurality of antenna
panels being turned on.

22. The method of claim 15, wherein the indicator for
antenna panel status information comprises a single-bit
Information Element (IE), and the method further com-
prises:

enabling a power saving mode whenthe single-bit IE is
set to a first value; and
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disabling the power saving mode whenthe single-bit IE is
set to a second value,

wherein a total number of turned-on antenna panels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

23. The method of claim 15, wherein the indicator for

antenna panel status information comprises a multiple-bit
Information Element (IE), and the method further com-
prises:

turning on a particular numberofthe plurality of antenna
panels when the multiple-bit IE is set to a particular
value.

24. The method of claim 15, wherein the indicator for

antenna panelstatus information is contained in a Transmis-
sion Configuration Indicator (TCI) state Identity (ID) indi-
cated by the BS.

25. The method of claim 15, wherein the plurality of
leading time values is one of cell-specific values and cell
group-specific values.

26. The method of claim 15, further comprising:
switching the antenna panel status from a first antenna

panel status to a second antenna panel status in
response to receiving the indicator for antenna panel
status information; and

automatically switch the antenna panel status from the
second antenna panel status to a third antenna panel
status without further reception of an indicator for
antenna panel status information from the BS.

27. The method of claim 15, further comprising:
enabling a power saving mode when the wireless com-

munication device operates in a Discontinuous Recep-
tion (DRX) active time; and

disabling the power saving mode when the wireless
communication device operates in a DRX inactive
time,

wherein a total number of turned-on antenna panels in the
plurality of antenna panels when the power saving
modeis enabled is less than a total number of turned-on

antenna panels in the plurality of antenna panels when
the power saving modeis disabled.

28. The method of claim 15, further comprising:
enabling a power saving mode based on whether the

wireless communication device operates in a particular
Bandwidth Part (BWP),

wherein:

a total numberofturned-on antennapanels in the plurality
of antenna panels when the power saving mode is
enabled is less than a total numberofturned-on antenna

panels when the power saving modeis disabled; and
the particular BWP is one of a default BWP, an initial

BWP,anda first active BWP.
Ok Ok Ok OF
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METHOD AND APPARATUS FOR MULTIPLE

TRANSMIT/RECEIVE POINT (TRP)
OPERATIONS

CROSS-REFERENCE TO RELATED

APPLICATION(S)

The present application claims the benefit of andpriority
to a provisional U.S. Patent Application Ser. No. 62/754,706
filed on Nov. 2, 2018, entitled “Procedure for Multiple
Transmit/Receive Point,” (hereinafter referred to as
“US75391 application”). The disclosure of the US75391
application is hereby incorporated fully by reference into the
present application.

FIELD

The present disclosure generally relates to wireless com-
munications, and more particularly, to methods and appara-
tuses for multiple Transmit/Receive Point (TRP) operations.

BACKGROUND

Various efforts have been made to improve different
aspects of wireless communications(e.g., data rate, latency,
reliability, mobility, etc.) for the next generation (e.g., Fifth
Generation (5G) New Radio (NR)) wireless communication
systems. Among the new concepts in the next generation
wireless communication systems, leveraging multiple TRPs
maybe vital to improve coverage, reliability, and capacity
performance of the system. For example, in order to support
the growth in data traflic in 5G and to enhance the coverage,
the wireless devices may be expected to access networks
composed of multiple TRPs.

However, in the current multi-TRP environment, all TRPs
in a cell may have the samecell Identity ID), which means
a User Equipment (UE) maynotbe able to distinguish these
TRPs from each other if there is no further identification or
information for each TRP.

Therefore, there is a need in the art for an improved
communication mechanism for multiple TRP operations.

SUMMARY

The present disclosure is directed to methods and appa-
ratuses for multi-TRP operations.

According to an aspect of the present disclosure, a UE is
provided. The UE includes one or more non-transitory
computer-readable media having computer-executable
instructions embodied thereon and at least one processor
coupled to the one or more non-transitory computer-read-
able media. The at least one processor is configured to
execute the computer-executable instructions to receive
Transmission Configuration Indicator (TCI) state data in a
Physical Download Control Channel (PDCCH)determining
multiple Physical Downlink Shared Channels (PDSCHs),
where the TCI state data is associated with multiple
Demodulation Reference Signal (DMRS)port groups. The
processor is further configured to obtain multiple Quasi
Co-Location (QCL) assumptions for receiving the PDSCHs
based on the DMRSport groups associated with the TCI
state data.

According to another aspect of the present disclosure, a
method of wireless communications is provided. The
method includes receiving, by a UE, TCI state data in a
PDCCHdetermining multiple PDSCHs, where the TCI state
data is associated with a multiple DMRSport groups. The
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methodfurther includes obtaining, by the UE, multiple QCL
assumptions for receiving the PDSCHsbased on the DMRS
port groups associated with the TC] state data.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspectsofthe present disclosure are best understood from
the following detailed description when read with the
accompanying figures. Various features are not drawn to
scale. Dimensions of various features may be arbitrarily
increased or reduced for clarity of discussion.

FIG. 1 is a schematic diagram illustrating a multi-TRP
system, in accordance with example implementations of the
present application.

FIG. 2 is a flowchart for a process of multi-TRP opera-
tions, in accordance with example implementations of the
present application.

FIG. 3 is a schematic diagram illustrating multiple
PDSCHsdetermined from a single PDCCH, in accordance
with example implementations of the present application.

FIG. 4 is a flowchart for a process of identifying a
secondary TRP (sTRP), in accordance with example imple-
mentations of the present application.

FIG. 5 is a flowchart for a process of multi-TRP opera-
tions, in accordance with example implementations of the
present application.

FIG.6 is a block diagram illustrating a node for wireless
communication, in accordance with example implementa-
tions of the present application.

DETAILED DESCRIPTION

The following description contains specific information
pertaining to example implementations in the present dis-
closure. The drawings in the present disclosure and their
accompanying detailed description are directed to merely
example implementations. However, the present disclosure
is not limited to merely these example implementations.
Other variations and implementations of the present disclo-
sure will occur to those skilled in the art. Unless noted

otherwise, like or corresponding elements among the figures
maybeindicated by like or corresponding reference numer-
als. Moreover, the drawings andillustrations in the present
disclosure are generally not to scale and are not intended to
correspond to actual relative dimensions.

For the purpose of consistency and ease of understanding,
like features may be identified (although, in some examples,
not shown) by the same numerals in the example figures.
However, the features in different implementations may be
differed in other respects, and thus shall not be narrowly
confined to what is shown in the figures.

The description uses the phrases “in one implementation,”
or “in some implementations,” which mayeach refer to one
or more of the same or different implementations. The term
“coupled” is defined as connected, whether directly or
indirectly through intervening components, and is not nec-
essarily limited to physical connections. The term “compris-
ing,” when utilized, means “including, but not necessarily
limited to”; it specifically indicates open-ended inclusion or
membership in the so-described combination, group, series
and the equivalent. The expression “at least one ofA, B and
C” or “at least one of the following: A, B and C” means
“only A, or only B, or only C, or any combination of A, B
and C.”

Additionally, for the purposes of explanation and non-
limitation, specific details, such as functional entities, tech-
niques, protocols, standard, and the like are set forth for
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providing an understanding of the described technology. In
other examples, detailed description of well-known meth-
ods, technologies, systems, architectures, and the like are
omitted so as not to obscure the description with unneces-
sary details.

Persons skilled in the art will immediately recognize that
any network function(s) or algorithm(s) described in the
present disclosure may be implemented by hardware, soft-
ware or a combination of software and hardware. Described

functions may correspond to modules which maybe soft-
ware, hardware, firmware, or any combination thereof. The
software implementation may comprise computer execut-
able instructions stored on computer readable medium such
as memory or other type of storage devices. For example,
one or more microprocessors or general-purpose computers
with communication processing capability may be pro-
grammed with corresponding executable instructions and
carry out the described network function(s) or algorithm(s).
The microprocessors or general-purpose computers may be
formed of Applications Specific Integrated Circuitry
(ASIC), programmable logic arrays, and/or using one or
more Digital Signal Processor (DSPs). Although someofthe
example implementations described in this specification are
oriented to software installed and executing on computer
hardware, nevertheless, alternative example implementa-
tions implemented as firmware or as hardware or combina-
tion of hardware and software are well within the scope of
the present disclosure.

The computer readable medium includesbutis not limited
to Random Access Memory (RAM), Read Only Memory
(ROM), Erasable Programmable Read-Only Memory
(EPROM), Electrically Erasable Programmable Read-Only
Memory (EEPROM), flash memory, Compact Dise Read-
Only Memory (CD-ROM), magnetic cassettes, magnetic
tape, magnetic disk storage, or any other equivalent medium
capable of storing computer-readable instructions.

Aradio communication network architecture (e.g., a Long
Term Evolution (LTE) system, an LTE-Advanced (LTE-A)
system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network (RAN)) typically includes at
least one Base Station (BS), at least one User Equipment
(UE), and one or more optional network elements that
provide connection towards a network. The UE communi-
cates with the network (e.g., a Core Network (CN), an
Evolved Packet Core (EPC) network, an Evolved Universal
Terrestrial Radio Access Network (E-UTRAN), a 5G Core
(5GC), or an internet), through a RANestablished by one or
more BSs.

Tt should be noted that, in the present application, a UE
may include, butis not limited to, a mobile station, a mobile
terminalor device, a user communication radio terminal. For
example, a UE maybe a portable radio equipment, which
includes, but is not limited to, a mobile phone,a tablet, a
wearable device, a sensor, a vehicle, or a Personal Digital
Assistant (PDA) with wireless communication capability.
The UEis configured to receive and transmit signals over an
air interface to one or more cells in a radio access network.

A BS may be configured to provide communication
services according to at least one of the following Radio
Access Technologies (RATs): Worldwide Interoperability
for Microwave Access (WiMAX), Global System for
Mobile communications (GSM, often referred to as 2G),
GSM Enhanced Data rates for GSM Evolution (EDGE)
Radio Access Network (GERAN), General Packet Radio
Service (GPRS), Universal Mobile Telecommunication Sys-
tem (UMTS,often referred to as 3G) based on basic Wide-
band-Code Division Multiple Access (W-CDMA), High-
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Speed Packet Access (HSPA), LTE, LTE-A, eLTE (evolved
LTE, e.g., LTE connected to 5GC), NR (often referred to as
5G), and/or LTE-A Pro. However, the scope of the present
application should not be limited to the above-mentioned
protocols.

ABSmayinclude, but is not limited to, a node B (NB) as
in the UMTS, an evolved Node B (eNB) as in the LTE or
LTE-A,a Radio Network Controller (RNC) as in the UMTS,
a Base Station Controller (BSC) as in the GSM/GERAN,a
ng-eNBas in an Evolved Universal Terrestrial Radio Access
(E-UTRA)BS in connection with the 5GC, a next genera-
tion Node B (gNB) as in the 5G-RAN, and any other
apparatus capable of controlling radio communication and
managing radio resources within a cell. The BS may serve
one or more UEsthrough a radio interface.

The BSis operable to provide radio coverage to a specific
geographical area using a plurality of cells forming the radio
access network. The BS supports the operationsofthe cells.
Eachcell is operable to provide services to at least one UE
within its radio coverage. More specifically, each cell (often
referred to as a serving cell) provides services to serve one
or more UEs within its radio coverage (e.g., each cell
schedules the downlink and optionally uplink resourcesto at
least one UE within its radio coverage for downlink and
optionally uplink packet transmissions). The BS can com-
municate with one or more UEsin the radio communication

system through the plurality of cells. A cell may allocate
Sidelink (SL) resources for supporting Proximity Service
(ProSe) or Vehicle to Everything (V2X) service. Each cell
may have overlapped coverage areas with othercells.

As discussed above, the frame structure for NR is to
support flexible configurations for accommodating various
next generation (e.g., 5G) communication requirements,
such as Enhanced Mobile Broadband (eMBB), Massive
Machine Type Communication (mMTC), Ultra-Reliable and
Low-Latency Communication (URLLC), while fulfilling
high reliability, high data rate and low latency requirements.
The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in the 3’ Generation Partnership
Project (3GPP) may serve as a baseline for NR waveform.
The scalable OFDM numerology, such as the adaptive
sub-carrier spacing, the channel bandwidth, and the Cyclic
Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-
Check (LDPC) code and (2) Polar Code. The coding scheme
adaptation may be configured based on the channel condi-
tions and/or the service applications.

Moreover,it is also considered that in a transmission time
interval TX of a single NR frame, a Downlink (DL) trans-
mission data, a guard period, and an Uplink (UL) transmis-
sion data should at least be included, where the respective
portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for
example, based on the network dynamics of NR.In addition,
SL resources may also be provided in an NR frame to
support ProSe services or V2X services.

In addition, the terms “system” and “network” herein may
be used interchangeably. The term “and/or” herein is only an
association relationship for describing associated objects,
and represents that three relationships may exist. For
example, A and/or B mayindicate that: A exists alone, A and
B exist at the same time, or B exists alone. In addition, the
character “/”” herein generally represents that the former and
latter associated objects are in an “or”relationship.

FIG. 1 is a schematic diagram illustrating a multi-TRP
system 100, in accordance with example implementations of
the present application. As shown in FIG.1, the multi-TRP
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system 100 includes a UE 102, a BS 104, and TRPs 106 and
108. It should be noted that even though two TRPs are
included in the example implementation illustrated in FIG.
1, any number of TRPs may communicate with the UE in
some other implementations. In addition, each TRP may
communicate with the BS 104 through a wired or wireless
connection.

The TRPs 106 and 108 may be macro-cells, small-cells,
pico-cells, femto-cells, Remote Radio Heads (RRHs), relay
nodes or antenna panels, which may be deployed anywhere
such asin the interior of a room, in/on a building, on top of
a houseor streetlamps. The UE 102 may connectto the BS
104 through the TRPs 106 and 108.

Each of the TRPs 106 and 108 may have one or more
antenna panels to provide directional beams towards the UE
102. The antenna panels distributed on the TRPs may be
jointly used in the data transmissions to the UE, thereby
forming a Multi-Input Multi-Output (MIMO) system.

FIG. 2 is a flowchart for a process of multi-TRP opera-
tions, in accordance with example implementations of the
present application.

In action 202, the UE may receive TCI state data in a
PDCCH determining multiple PDSCHs. The TCIstate data
may be associated with multiple DMRSport groups. In
action 204, the UE may obtain multiple QCL assumptions
for receiving the PDSCHs based on the DMRSport groups
associated with the TCI state data.

The QCL assumptions mayinclude different parameters,
such as the spatial-domain QCL parameters (e.g., QCL
TypeD parameter), or other QCL parameters such as,at least
oneofthe average delay, the delay spread, the Doppler shift,
and the Doppler spread. For example, each QCL assumption
mayincludeat least one of a time-domain QCL parameter,
a frequency-domain QCL parameter, and a spatial-domain
QCL parameter.

In some of the present implementations, the UE may
identify different TRPs (e.g., the TRPs 106 and 108 in FIG.
1) based on the QCL assumptions.

In some of the present implementations, each QCL
assumption may correspondto one of the DMRSport groups
associated with the TCI state data. For example, the QCL
assumptions and the DMRSport groups may have a one-
to-one mapping relationship. In some of the present imple-
mentations, the UE may receive the DMRSport groups
corresponding to the PDSCHsvia a Radio Resource Control
(RRC) signaling.

In some of the present implementations, the mapping
relationship between the QCL assumptions and the DMRS
port groups may be modified. For example, the UE may
receive an instruction for indicating a relationship (e.g., a
mapping relationship) between the QCL assumptions and
the DMRS port groups via a Medium Access Control
(MAC) Control Element (CE), Downlink Control Informa-
tion (DCI), or an RRC signaling. In some of the present
implementations, indicating the relationship between the
QCL assumptions and the DMRSport groups may include
at least one of modifying, adding, deleting, and selecting the
relationship between the QCL assumptions and the DMRS
port groups. In some other implementations, the UE may be
configured with a timer, and the mapping relationship
between the QCL assumptions and the DMRSport groups
may be modified when the timer expires.

In someof the present implementations, the TCI state of
a DL channel(e.g., a PDCCH or a PDSCH) mayinclude
multiple QCL Reference Signal (RS) sets, and each QCL RS
set may correspond to one DMRSport group. For example,
the TCI state data may correspond to a TCI state configu-
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ration that includes multiple QCL RSsets, and each of the
QCL RS sets may correspond to one of the DMRSport
groups associated with the TCI state data.

FIG. 3 is a schematic diagram illustrating multiple
PDSCHsdetermined from a single PDCCH, in accordance
with example implementationsof the present application. As
shown in FIG. 3, the UE may receive DCI that contains a
TCIstate data (e.g., a TCI code point) from the PDCCH 302.
After successfully decoding the TCI code point, the UE may
obtain multiple TCI states each being associated with one
DMRSport group. For example, each TCI state may contain
parameters for configuring the QCL relationship between
the DL/UL RS(s)and the DM-RSport(s) of a corresponding
PDSCH.The QCLrelationship may be configured by higher
layer parameters, such as qcel-Typel and qcl-Type2. In
addition, the QCL type (e.g., QCL-TypeA, QCL-TypeB,
QCL-TypeC and QCL-TypeD) corresponding to each DL
RS maybegiven by a higherlayer parameter(e.g., qcl-Type)
in the QCL assumption/information. In some other imple-
mentations, the TCI state data may be a TRP index that is
configured per a cell/Component Carrier (CC), or Band-
width Part (BWP) basis.

In the example implementation, the UE may derive mul-
tiple PDSCHs based on the DMRSport groups associated
with the TCIstate data in the DCI, because each DMRSport
group may correspond to one PDSCH.Asshown in FIG.3,
if the TCIstate data is associated with DMRSport group #1
and DMRSport group #2, which are configured by the BS
via an RRC signaling, the UE may then determine the QCL
assumptions for PDSCH #1 304 and PDSCH #2 306 based
on the DMRSport group #1 and DMRSport group #2,
respectively. Each of the PDSCHs(e.g., PDSCH #1 304 and
PDSCH #2 306) derived from the PDCCH 302 may corre-
spond to a TRP. As shownin FIG.3, the PDSCH #1 304 and
PDSCH #2 306 maybeassociated with TRPs 308 and 310,
respectively. In some of the present implementations, after
determining the QCL assumptions for the PDSCH #1 304
and the PDSCH #2 306, the UE may use them to identify the
TRPs 308 and 310.

In some other implementations, the DCI in the PDCCH
302 may schedule a single PDSCH (notillustrated in FIG.
3), and the TRPs 308 and 310 maycorrespondto different
transmission layers of this PDSCH. Each transmission layer
may correspondto a data stream from a TRP.

In some of the present implementations, when a UE
performs an initial access procedure successfully, the UE
may obtain the resource(s) of a Downlink (DL)/Uplink (UL)
channel/beam for communicating with the BS through a
certain TRP. This TRP maybereferred to as an initial access
TRP. In someof the present implementations, the resource
of a DL channel/beam may be a Synchronization Signal
(SS)/Physical Broadcast Channel (PBCH) Block (SSB), and
the UL channel/beam may be a Physical Random Access
Channel (PRACH). The UE mayselect the SSB through a
random access procedure, and use the corresponding
resources (e.g., which are configured with the same spatial
QCL (sQCL) assumption as the selected SSB) to perform
channel/beam measurements.

In some of the present implementations, the UE may be
configured with resources that are orthonormalto the SSB to
perform the channel/beam measurements.

In some of the present implementations, a TRP may be
classified as a primary TRP (pTRP) or a secondary TRP
(sTRP) for further operations. For example, the UE may
adopt different time-domain behaviors (e.g., the aperiodic/
semi-persistent/periodic reporting behavior) to report Chan-
nel State Information (CSI)/beam measurementresults to the
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pIRP(s) and sTRP(s). For example, the UE may adopt a
periodic or semi-persistent reporting process with respect to
the RS resource(s) coming from the pTRP, and apply an
aperiodic reporting process with respect to the RS
resource(s) coming from the sTRP.

In some of the present implementations, the UE may
perform Beam Management (BM)procedures based on the
network-configured resources. The UE mayreport the mea-
surementresults to the BS to help the BS to determine the
primary communication link (e.g., including the pTRP) to
the UE. For example, the BS may schedule a qualified
resource (e.g., a beam/channel with a quality value exceed-
ing a predetermined threshold) as the primary communica-
tion link to the UE. In this case, the TRP transmitting the
qualified resource may be deemed as the pTRP.

In some of the present implementations, the UE may be
notified to change its pTRP if the quality of the resource
from the original pTRP changes.It should be noted that the
number of the qualified resources and the pTRPs may be
arbitrary.

In some of the present implementations, one or more
antenna panels may be embedded in a single TRP. Each
antenna panel may transmit at least one resource (beam/
channel) in a time unit.

In someofthe present implementations, the pTRP may be
determined in an implicit way. For example, a TRP at which
a specific resource is transmitted may be determined as a
pIRP. The specific resource may includeat least one of an
SSB, a Channel State Information Reference Signal (CSI-
RS), a Sounding Reference Signal (SRS), a PDCCH, a
PDCCHthat Control Resource Set (CORESET)#0 or search
space #0 is located, a broadcast signal (e.g., a PBCH), a
PDSCH of Remaining Minimum System Information
(RMS]), and a beam/channel having a quality that exceeds
a predetermined threshold. In some other implementations,
the pTRP for the UE may be determined in an explicit way.
For example, the BS mayindicate one or more pTRPsto the
UE via an RRC signaling, a MAC-CE or DCI.

In some of the present implementations, for those TRPs
that are not selected as the pTRP(s), they may be determined
as sTRPs for the UE if these TRPs satisfy certain
condition(s), as shown in FIG.4.

FIG.4 is a flowchart for a process of identifying an sTRP,
in accordance with example implementations of the present
application. In action 402, the UE may obtainafirst signal
quality value (Q1) for a first resource from a pTRP. In action
404, the UE may obtain a second signal quality value (Q2)
for a second resource from a candidate sTRP. The values, Q1
and Q2, may be (but not limited to) Layer 1 (L1)-Reference
Signals Received Power (RSRP) values, L1-Reference Sig-
nals Received Quality (RSRQ) values, L1-Signal to Inter-
ference plus Noise Ratio (SINR) values, RSRP values,
RSRQ values, SINR values, or any combination thereof.

In action 406, the UE may determine whetherthe differ-
ence between Q1 and Q2 is less than, or equal to, a
predetermined threshold (TH). In someofthe present imple-
mentations, the predetermined threshold TH may be con-
figured by the BS.

If the outcomeof action 406 is “yes”, the UE, in action
408, may transmit a first report to inform the BS that the
candidate sTRP associated with the second resource is

qualified to pair with the pTRP. In response to the first
report, the BS may add this candidate sTRP as an sTRP for
the UE,and inform the UEofthe information of the pTRP(s)
and/or sTRP(s). Conversely, if the outcome ofaction 406 is
“no”, the UE, in action 410, may transmit a secondreport to
inform the BS that the candidate sTRP associated with the
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8

second resource is not qualified to pair with the pTRP. In this
case, the BS may decide not to add this candidate sTRP as
an sTRP for the UE.

In some of the present implementations, the first and
second resources described in actions 402 and 404 may be
composite resources. A composite resource maybethefirst
one (or a predetermined one) of the resources in a resource
set that is configured for the TRP, or a union resource among
all the resource(s) in the resource set, or a resource corre-
sponding toastatistical average beam direction of the TRP.
The UE mayreceive the composite resource of a composite
beam/channel from each TRP based on a corresponding
QCL assumption. In someof the present implementations,
the composite resource may be a TRP-specific resource or a
cell-specific resource if the composite resource is compos-
ited by at least one SSB resource. Conversely, if the com-
posite resource is not composited by any SSBresource, the
composite resource may be a UE-specific resource. In some
of the present implementations, the composite resource may
be transmitted in a broadcast manner, and compared to a
resource that is used in a single-TRP BM procedure, the
composite resource may correspond to a wider beam.

Using the composite resources may help the UE perform
multi-TRP measurements moreefficiently, because the UE
may only need to measure one resource (composite
resource) for each TRPat the beginning of the measurement.

In some of the present implementations, when several
TRPsare distributed around the UE, the UE may be con-
figured with a composite resource set. Each composite
resource in the composite resource set may represent an
average beam direction of an individual TRP.In this manner,
the UE may report suitable TRP pairs to the BS quickly.

In someofthe present implementations, once the pTRP(s)
and sTRP(s) are determined, the BS may collect these
pIRP(s) and sTRP(s) in a serving TRP set, and inform the
UE ofthis serving TRP set via RRC signaling, a MAC CE,
DCI, or any combination thereof.

In some of the present implementations, a variation in
beam/channel quality may lead to a change in the configu-
ration of the pTRP(s) and/or sTRP(s). For example, when
the BS detects that the TRP with the best/qualified beam
quality has changed, the BS mayinstruct the UE to modify/
select the related configurations of the pTRP(s) and/or
sTRP(s) to change the pTRP(s) and/or sTRP(s).

In some of the present implementations, the UE may
receive a trigger event with a predetermined offset from the
BS. The UE may determine whetherthe difference between
the beam/channel quality of the pTRP and that of the sTRP
exceeds this predetermined offset. If the determination’s
result is positive, the UE may transmit a report to request the
BS to modify/select the related configurations of the
pIRP(s) and/or sTRP(s).

In some of the present implementations, the UE may
monitor the CORESET of a TRP based on a QCL assump-
tion that is made for monitoring a PDCCHthat schedules
multiple PDSCHs.In this case, each PDSCH maybetrans-
mitted from a separate TRP. In some other implementations,
the UE may monitor the CORESET of a TRP based on a
QCLassumption that is made for monitoring a PDCCHthat
schedules a single PDSCH.In this case, different transmis-
sion layers of this PDSCH may be transmitted by the
respective TRPs. In some other implementations, the UE
may monitor the CORESET of a TRP based on multiple
QCL assumptions that are made for monitoring multiple
PDCCHs, each scheduling a PDSCH,and each NR-PDSCH
may be transmitted from a separate TRP. In some other
implementations, the UE may monitor the CORESETof a
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TRP based on multiple QCL assumptions that are made for
monitoring multiple PDCCHs, each scheduling a PDSCH,
and each NR-PDSCH maybe transmitted from a separate
TRP.

FIG. 5 is a flowchart for a process of multi-TRP opera-
tions, in accordance with example implementations of the
present disclosure.

Tn action 502, an initial access TRP is setup after the UE
successfully performs an initial access procedure. For
example, after successfully performing the initial access
procedure, the UE may get a DL/UL resource(e.g., channel/
beam) to communicate with the BS through a TRP. This TRP
maybeset as the initial access TRP for the UE. Theinitial
access TRP maybe used as a pTRP from the UE’s perspec-
tive.

In action 504, the UE may receive configuration(s) for
channel/beam measurement(s). For example, the UE may
receive the configurations of K (e.g., K=0, 1, 2,... )
resource(s) and/or L (e.g., L=O, 1, 2, . . . ) resource for
channel/beam measurements. The UE may apply the same
QCLassumption as the SSB on which the UE campsduring
the random access procedure to receive the K resource(s). In
addition, the L resource(s) may be orthonormalto the SSB
on which the UE camps during the random access proce-
dure. In someofthe present implementations, the resources
in the same resource set may have the same time-domain
behavior, and each RS maycorrespond to a channel/beam of
a TRP.

In action 506, the UE may perform channel/beam mea-
surement(s) according to the configuration. For example, the
UE may perform the channel/beam measurement(s) accord-
ing to the configuration(s) of the K and/or L resource(s). The
UE may obtain the channel/beam statues/quality informa-
tion (e.g. L1-RSRP, L1-RSRQ, L1-SINR, RSRP, RSRQ,
SINR, or any combination thereof) from the channel/beam
measurement. In some of the present implementations, the
spatial domain filter information for receiving each DL
resource may be obtained from the measurement. Thespatial
domain information may include at least one Receive (RX)
radiation pattern and/or RX panel.

In some of the present implementations, the UE may
report at least one of the resource indicator (or beam index),
the measurement metric information, and the correlation
information according to the configuration(s) obtained in
action 504. The resource indicator may be, but not limitedto,
an SSB resource indicator (if the resource is an SSB), a
CSI-RS resource indicator (if the resource is a CSI-RS), a
DMRSresource indicator (if the resource is a DMRS), or an
SRS resource indicator. The measurement metric informa-

tion may be, but not limited to, an L1-RSRP, an L1-RSRQ,
an L1-SINR, a RSRP, a RSRQ,an SINR, or any combination
thereof. In some of the present implementations, the mea-
surement metric informationthat is related to a resource may
be differentially encoded with respective to another
resource. For example, a differential L1-RSRP offset level
for the 2”7 measured resource may be obtained by subtract-
ing L1-RSRP #1 from L1-RSRP #2, where L1-RSRP #1 is
an L1-RSRP obtained from the 1°’ resource measurement,
and L1-RSRP #2 is an L1-RSRP obtained from the 2”?

resource measurement. The correlation information may
include a correlation factor/indicator that indicates the spa-
tial correlation between two or more observed resources. In

some of the present implementations, the UE may compare
the spatial correlation factor/indicator with a correlation
threshold to determine whether the spatial correlation
between the observed resources is high or not. The corre-
lation threshold may be configured by the BS or determined
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based on the UE’s implementations. The UE may be
instructed to report the highest and/or lowest spatial corre-
lation factor/indicator. In some of the present implementa-
tions, the correlation information may includeatleast one of
a high/low correlation indicator and the indicators of the
observed resources. The high/low correlation indicator may
be used for indicating that the spatial correlation between the
observed resources is high/low.

In some of the present implementations, the BS may
determine compatible resources for serving the TRPs, based
on the correlation information received from the UE, to

improve the spatial diversity/multiplexing performance. In
some of the present implementations, the correlation factor/
indicator may be obtained by calculating the Angle-of-
Arrival (AoA)related parameters for the channel/beams of
the RS resources from the TRPs.

In action 508, the UE may receive a message of a
multi-TRP indication (e.g., indicating the information of
pIRP(s) and/or sTRP(s)). For example, the message for
indicating the information of pTRP(s) may contain at least
one TClI-state indication that indicates a reference RS
resource for a DL control channel and/or an SSB selected

through the random access procedure. In this case, CORE-
SET #0 or search space #0 may belocated in the reference
RS resource. In addition, the message for indicating the
information of sTRP(s) may include at least one TC]-state
indication that indicates at least one reference resource(s) for
the DL shared channel(s). In this case, the UE may know that
the TRP transmitting the indicated reference resource is an
sTRP. In someofthe present implementations, the TCI-state
indication may correspond to one or more DMRS port
groups, and each DMRSport group ID may correspond to
a TRP ID.

In some of the present implementations, the target RS
port/resource group (e.g., the DMRS port group of a
PDSCH/PDCCH) may have the same QCL assumption as
that of the source TRP-RS resource, which means the UE
may assumethat all ports/resources in the same target RS
port/resource group may be from the same TRP, while the
ports/resources in different target RS port/resource groups
may be from different TRPs.

In action 510, the UE mayreceive a message to terminate
the multi-TRP operation and/or reset the multi-TRP con-
figuration. For example, after receiving the message, the UE
may terminate, cancel, or reset at least one of the correlation
information of the reference RS resources among the TRPs,
the TRP setting (e.g., including the resource setting and/or
reporting setting), and the correspondence among the
DMRSports, DMRS port groups, TCI states, and QCL
assumptions. In some of the present implementations, if
there is no UE-specific scheduling for a while (e.g., before
a timer expires), or a BWP switching happens, the UE may
release the previous setting/configuration.

In someofthe present implementations, the configuration
that the UE receives in action 504 may be the composite
resource configuration for the composite beam/channel from
each TRP. The UE may perform channel/beam measure-
ments on the composite resources of the respective TRPs. In
this manner, the channel/beam measurements may be per-
formed moreefficiently, because the UE may only need to
measure one resource (composite resource) for each TRP.

In some of the present implementations, the BS may
indicate at least one pTRPresource set to the UE throughat
least one of the configuration of the pTRP, the predetermined
resource(s) associated with the pTRP ID, and the best
channel quality determined by the BS or UE.

Ex.1002

APPLEINC. / Page 133 of 419



Ex.1002 
APPLE INC. / Page 134 of 419 

Case 6:22-cv-00326-AD4& Document2 Fiied O3/28/22 Page Loti

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

TO: 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WesternDistrict of Texas on the following

_] Trademarks or [MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3/28/2022 Western District of Texas
PLAINTIFF DEFENDANT

TOGAIL TECHNOLOGIESLTD. APPLE INC.

EeA

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

L] Amendment L] Answer L] Cross Bill L] Other Pleading

Ce
Es
a
aDs
aDs

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 

 
 
 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Ex.1002

VION APPLEINC. / PageRRNAERC 



Ex.1002 
APPLE INC. / Page 135 of 419 

Case 6:22-cv-00327-AD4& Document? Fiised O3/28/22 Page Loatl

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

TO: 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WesternDistrict of Texas on the following

_] Trademarks or [MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3/28/2022 Western District of Texas
PLAINTIFF DEFENDANT

TOGAIL TECHNOLOGIESLTD. GOOGLEINC.

EeA

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

L] Amendment L] Answer L] Cross Bill L] Other Pleading

Ce
Es
a
aDs
aDs

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 

 
 
 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Ex.1002

TN IWS 3ELE APPLEINC./ Page[SSGLaTS 



Ex.1002 
APPLE INC. / Page 136 of 419 

Case 6:22-ov-00328-ADA Document? Filed O8/2a/22Po oO cBoo th Re a) =, eS

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WesternDistrict of Texas on the following

_] Trademarks or [MW Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3/28/2022 Western District of Texas
PLAINTIFF DEFENDANT

TOGAIL TECHNOLOGIESLTD. SAMSUNG ELECTRONICSCO., LTD., SAMSUNG
ELECTRONICS AMERICA,INC.

EeA

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

L] Amendment L] Answer L] Cross Bill L] Other Pleading

Ce
Es
a
aDs
aDs

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 

 
 
 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Ex.1002

CNW RASH yELE APPLEINC./ Page[SGGLaTS 



Ex.1002 
APPLE INC. / Page 137 of 419 

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www. uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/673,151 09/07/2021 11115165 US78241 6936

54000 7590 08/18/2021

ScienBiziP, PC

550 South HopeStreet
Suite 2825

Los Angeles, CA 90071

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustmentis 88 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto. gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

TSUNG-HUATSAI, Hsinchu, TAIWAN;

FG Innovation Company Limited, Tuen Mun, HONG KONG;
CHIE-MING CHOU,Hsinchu, TAIWAN;

The United States represents the largest, most dynamic marketplace in the world andis an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
IR103 (Rev. 10/09)

Ex.1002

APPLEINC. / Page 137 of 419



Ex.1002 
APPLE INC. / Page 138 of 419 

Doc code: IDS PTO/SB/08a (03-15)
Parr . . . Approvedfor use through 07/31/2016. OMB 0651-0031

Doc description: Information Disclosure Statement(IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

 

 
  
   

| 6673151
poneSSCS

Application Number 

Filing Date 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor

Art Unit

 

 

Examiner Name

Attorney Docket Number | US78241

   
 

 

U.S.PATENTS [Remove| 

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner] Cite Kind Nameof Patentee or Applicant
Initial* No Patent Number Code’ Issue Date of cited Document

 

 
If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS [Remove| 

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite No Publication Kind|Publication Nameof Patentee or Applicant
Initial* Number Code'| Date of cited Document

  

to

Change(s) Oplied

Guo, et al.

AMISUNG ELECTRONICS CO., the whole document  documen ; 

/Ml¥ouwish to add additional U.S. Published Application citation information please click the Add button]Add| 
6 22/2021 FOREIGN PATENT DOCUMENTS [Remove] 

Name of Patentee or Pages,Columns,Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicantofcited where Relevant Ts
Initial* No|Number? Code2i Code+4| Date PP Passages or Relevant

Document .
Figures Appear  

description, paragraphs
[108], [152]-[153],
[162][164] and [365]-
[382]

1 G ELECTRONICSINC.

  

2 08199819 YTE CORPORATION At least the Abstract x<

  

    
3 08092754 YTE CORPORATION At least the Abstract Xx]

  

 
EFS Web 2.1.17 Ex.1 002

ALL REFERENCES CONSIDERED EXCEPT WHERE LInAPPiciedhiG: / Page. #38 of 419



Ex.1002 
APPLE INC. / Page 139 of 419 

PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with the 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, VA 22313-1450
INSTRUCTIONS: This form shouldbeusedfor transmitting the ISSUE FEE and PUBLICATION FEE(ifrequired). Blocks | through5 should be completed where appropnmiate.
All further comespondence including the Patent, advance orders and notification ofmaintenance fees will be mailed to the current correspondenceaddress as indicated unless
corrected below or directed otherwise in Block 1, by (a) specifying a new correspondenceaddress; and/or (b) indicating a separate “FEE ADDRESS”for maintenancefee
notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change ofaddress) 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

54000 7590 06/1 6/2021 papers. Each additional paper, such as an assignment or formal drawing, must
ScienBizi P, P.C. have its own certificate of mailing or transmission.

; Certificate of Mailing or Transmission
550 S. Hope Street, Suite 2825 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 envelopeos ANQGEles, addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
USPTO via EFS-Weborby facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

 (Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO

16/673151 11/04/2019 TSUNG-HUATSAI US78241 6936

 

TITLE OF INVENTION:

APPLN. TYPE ENTITY STATU; ISSUE FEE DUE PUBLICATION FEE DUE PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

Undiscounted] 1200, ||T1200 09/16/2021

oe

2. For printing on the patentfront page, list

(1) The namesofup to 3 registered patent attomeys I. Scien Bizi P j P . C .
oragents OR,alternatively,

 
1. Change of correspondence address orindication of* Fee
Address” (37 CFR 1.363)

oO Changeof correspondence address (or Change of
Correspondence Address form P TO/SB/122) attached. (2) The name ofa single firm (having as a member 2.

a registered attomey or agent) and the namesof
up to 2 registered patent attomeys or agents. If
no name is listed, no name will be printed.

oO “Fee Address”indication (or “Fee Address” Indication
form PTO/SB/47; Rev 03-09 or more recent)
attached. Use of a Customer Numberis required.

 
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(print or type)

PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. Ifan assigneeis identified below, the document must have been
previously recorded,orfiled for recordation,as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis form is NOTasubstitute forfiling an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)

FG Innovation Company Limited Tuen Mun, HONG KONG

Please check the appropriate assignee category or categories (will not be printed onthepatent): oO Individual Corporation or other private group entity oO Govemnent
4a. Fees Submitted: []issue Fee LJ Publication Fee (ifrequired) | Advance Order- # of Copies

4b. MethodofPayment (Pleasefirst reapply anypreviouslypaidfee shown above).

Oo Electronic Pay ment via EFS-Web CeEnclosed check O Non-electronic payment by credit card (Attach form PTO-203 8)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 60-2615_

5. Change of Entity Status (ffomstatus indicated above)

oO Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absenta valid Certification ofMicro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be acceptedat the risk ofapplication abandonment.

oO Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box willbe taken as
a notification ofloss ofentitlement to micro entity status.

Oo Applicant changing to regular undiscountedfee status. NOTE: Checkingthis box will be taken asa notificationofloss ofentitlement to small or micro entity
status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements andcertifications.

Authorized Signature /Calvin H Chai/ pate 07/29/2021
Typed or printed name Calvi n H Chai Registration No. 68009

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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OMBClearance 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 approvesan agency requestto collect information from the public, OMB {i) provides a

valid OMB Control Number and expiration date for the agencyto display on the instrument that will be used to collect the information and (ii)

requires the agencyto inform the public aboutthe OMB Control Number’s legal significance in accordance with 5 CFR 1320.5{b).

The information collected by PTOL-85 Part Bis required by 37 CFR 1.311. The information is required to obtain or retaina 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.Timewill

vary depending upon the individual case. Any comments on the amountof 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. DONOTSEND 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 unlessit 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 toa patent application or patent. Accordingly, pursuant to the requirementsof the Act, please be advised that: (1) the general authority
for the collection ofthis 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. Ifyou do notfurnish 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 abandonmentofthe application or expiration ofthe 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 DepartmentofJustice to determine
whether disclosure of these recordsis required by the Freedom of Information Act.

2. Arecord 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. Arecord inthis 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 ofthe record.

4. Arecordinthis 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 requirementsof the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
5. Arecord related toan 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. Arecord inthis 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 improvementsin records

managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the
GSA regulations governing inspection of recordsfor 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 ofthe 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 ifthe 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 publicinspection or an

issued patent.
9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency,ifthe

USPTO becomesawareofa violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

METHOD AND APPARATUS FOR MULTIPLE TRANSMIT/RECEIVE POINT(TRP)
Title of Invention: OPERATIONS

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1200 1200

Ex.1002
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Extension-of-Time:

Miscellaneous:

Total in USD (S$) 1200 
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Electronic AcknowledgementReceipt

Application Number: 16673151

International Application Number:

Confirmation Number: 6936

METHOD AND APPARATUS FOR MULTIPLE TRANSMIT/RECEIVE POINT(TRP)
Title of Invention: OPERATIONS

a
a

Paymentinformation:

[Depotacont
a

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:

 
 

x 100
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File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

322519

1 Issue Fee Payment (PTO-85B) US7824120210729FIF.pdf 207d 135f78e457¢350d4a7774c0246b4f907
43c7e

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2cdece9c1 901 cSa6cf32bc940d5757e6a0aeqy
b205

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 

 

 

 
Ex.1002

APPLEINC./ Page 144 of 419



Ex.1002 
APPLE INC. / Page 145 of 419 

UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

; POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NNNNN

ScienBiziP, PC
550 South Hope Street
Suite 2825

Los Angeles, CA 90071

Courtesy Reminderfor
Application Serial No: 16/673,151

Attorney Docket No: US78241
Customer Number: 54000

Date of Electronic Notification: 06/16/2021
 

This is a courtesy reminder that new correspondenceis available for this
application. If you have not done so already, please review the
correspondence.Theofficial date of notification of the outgoing
correspondencewill be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence wassentto the following
email address(es) associated with your customer number:

e0a-proce@scienbizip.com
eo0a-cbd@scienbizip.com
e0a-procc@scienbizippc.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.
If you have any questions, please email the Electronic Business Center (EBC)

at EBC@uspto.gov or call 1-866-217-9197. Ex. 1002
APPLEINC. / Page 145 of 419
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ges=tiex UNITED STATES PATENT AND TRADEMARKOFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

 

NOTICE OF ALLOWANCEAND FEE(S) DUE

54000 7590 06/16/2021

ScienBiziP, PC ABELSON, RONALD B

550 South Hope Street
ste 282

Los Angeles, CA 90071 2476
DATE MAILED:06/16/2021

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/673,151 11/04/2019 TSUNG-HUATSAI US78241 6936

TITLE OF INVENTION: METHOD AND APPARATUS FOR MULTIPLE TRANSMIT/RECEIVE POINT (TRP) OPERATIONS

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 09/16/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS 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) MUSTBE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOTBE 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 THEISSUE FEE NOW DUE.

 

HOW TO REPLYTO THIS NOTICE:

I. Review the ENTITY STATUSshownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 titled
"Changein Entity Status (from status indicated above)”.

For purposesof this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amountof small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATIONFEE(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 dueto the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communicationsprior to issuance to Mail
Stop ISSUE FEEunless advisedto the contrary.

IMPORTANT REMINDER:Maintenancefeesare duein utility patents issuing on applicationsfiled on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. Moreinformationis available at
www.uspto.gov/PatentMaintenanceFees.

Page | of 3
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PARTB - FEE(S) TRANSMITTAL

Complete and sendthis 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 PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenancefees will be mailed to the current correspondence addressas 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 maintenancefee 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)

54000 7590 06/16/2021 Certificate of Mailing or Transmission

ScienBiziP, PC 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

550 South HopeStreet addressed to the Mail Stop ISSUE FEEaddress above, or being transmitted to
Suite 2825 the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.

Los Angeles, CA 90071 (Typed or printed name)
(Signature) (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/673,151 11/04/2019 TSUNG-HUATSAI US78241 6936

TITLE OF INVENTION: METHOD AND APPARATUS FOR MULTIPLE TRANSMIT/RECEIVE POINT (TRP) OPERATIONS

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 09/16/2021

EXAMINER ART UNIT CLASS-SUBCLASS

ABELSON, RONALD B 2476 370-329000

1. Change of correspondenceaddressor indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, 1
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the names of upto=—-_2
2 registered patent attorneys or agents. If no nameis
listed, no namewillbe printed.

 

(I Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.   
[I "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

  
PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. If an assigneeis identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOTa substitute forfiling an assignment.

(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (LV individual LJ Corporation or other private group entity (_] Government

4a. Fees submitted: (Llissue Fee (Ipublication Fee (if required) (VAdvance Order- # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

(_] Electronic Payment via EFS-Web (LI Enclosed check (LI Non-clectronic paymentby credit card (Attach form PTO-2038) (J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpaymentto Deposit Account No.

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted atthe 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.

(I Applicantcertifying micro entity status. See 37 CFR 1.29

(I Applicantasserting small entity status. See 37 CFR 1.27  

(I Applicant changing to regular undiscounted fee status.

NOTE:This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/673,151 11/04/2019 TSUNG-HUATSAI US78241 6936

54000 7590 06/16/2021

ScienBiziP, PC ABELSON, RONALD B

550 South Hope Street
ste 282

Los Angeles, CA 90071 2476
DATE MAILED:06/16/2021

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 adjustmenton 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
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OMB Clearance and PRA BurdenStatement 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 Numberand expiration date for the
agency to display on the instrumentthat will be used to collect the information and (i) 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 whichis 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. Timewill 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 FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P-O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no personsare required to respond to acollection
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 mayresult 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 Memberwith 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 pursuantto 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 GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices 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 pursuantto 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 routineuse, to the public if the record wasfiled
in an application which became abandonedorin which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, o Bez
enforcementagency,if the USPTO becomesawareofa violation or ARABINKGod Hageot AQunftidd9
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. . 16/673, 151 TSAIet al.

RONALD B ABELSON 2476 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.{¥] This communication is responsiveto 6/8/21.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

2._) An election was madebythe applicant in responseto a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

3.1] The allowed claim(s) is/are 1-2,4-5,7-10,12-13 and 15-16 . As a result of the allowed claim(s), you maybeeligible to benefit from
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.1.) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) DAll b)(J Some  *c) L) Noneofthe:

1. CF Certified copies of the priority documents have been received.
2. (J Certified copies of the priority documents have been received in Application No.

3. (J Copiesof the certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
() including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin 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).

6.1.) DEPOSIT OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.{¥] Notice of References Cited (PTO-892) 5.(¥)Examiner's Amendment/Comment
2.) Information Disclosure Statements (PTO/SB/08), 6. () Examiner's Statement of Reasonsfor Allowance

Paper No./Mail Date .
3.1 Examiner's Comment Regarding Requirementfor Deposit 7. LJ Other .

of Biological Material
4.1) Interview Summary (PTO-413),

Paper No./Mail Date.

/RONALD B ABELSON/

Primary Examiner, Art Unit 2476

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210605
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Notice of Pre-AIA or AIA Status

  1. The present application, filed on or after March 16, 2013,

  
   is being examined under the first inventor to file provisions of

the AIA. 

Examiner’s Amendment

An examiner’s amendment to the record appears below. Should

the changes and/or additions be unacceptable to applicant, an

 amendment may be filed as provided by 37 CFR 1.312. To ensure

 consideration of such an amendment, it MUST be submitted no

 later than the payment of the issue fee.

 
  Authorization for this amendment was given by Amir Bahrami

on 6/8/21.

1. (Currently Amended) A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable

instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the computer-executable instructions to:

receive, in a Physical Download Control Channel (PDCCH), Transmission Configuration

Indicator (TCI) state data for determming a plurality of Physical Downlink Shared Channels

(PDSCHs), the TCI state data being associated with a plurality of Demodulation Reference Signal

(DMRS)port groups; and

obtain a plurality of Quasi Co-Location (QCL) assumptions for receiving the plurality of

PDSCHsbased on the plurality of DMRSport groups associated with the TCI state data, wherein:
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eachofthe plurality of QCL assumptions correspondsto one of the plurality of DMRSport

groups,

the TCI state data corresponds to a TCI state configuration that includes a plurality of QCL

Reference Signal (RS) sets, and

each of the plurality of QCL RSsets corresponds to one of the plurality of DMRS port

groups.

2. (Original) The UE of claim 1, wherein the at least one processor is further configured

to execute the computer-executable instructions to:

identify a plurality of Transmit/Receive Points (TRPs) based on the plurality of QCL

assumptions.

3. (Canceled)

4, (Previously Presented) The VEof claim 1, wherein the at least one processoris further

configured to execute the computer-executable instructions to:

receive an instruction for indicating a relationship between the plurality of QCL

assumptions and the plurality of DMRSport groups via Medium Access Control (MAC) Control

Element (CE)signaling.

5. (Original) The UEof claim 1, wherein the at least one processor is further configured

to execute the computer-executable instructions to:

indicate a relationship between the plurality of QCL assumptions and the plurality of

DMRSport groups when a timer configured for the UE expires.

6. (Canceled)

7. (Previously Presented) The VEofclaim 1, wherein the at least one processoris further

configured to execute the computer-executable instructions to:

receive the plurality of DMRS port groups via Radio Resource Control (RRC)signaling,

wherein the plurality of DMRSport groups is associated with the plurality of PDSCHs.
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8. (Original) The UE of claim 1, wherein each of the plurality of QCL assumptions

includes at least one of a time-domain QCL parameter, a frequency-domain QCL parameter, and

a spatial-domain QCL parameter.

9. (Currently Amended) A method of wireless communications by a user equipment

(UE), the method comprising:

receiving, ina Physical Download Control Channel (PDCCH) Transmission Configuration

Indicator (TCI) state data for determming a plurality of Physical Downlink Shared Channels

(PDSCHs), the TCI state data being associated with a plurality of Demodulation Reference Signal

(DMRS)port groups; and

obtaining a plurality of Quasi Co-Location (QCL) assumptions for receiving the plurality

of PDSCHsbased on the plurality of DMRS port groups associated with the TCI state data,

wherein:

eachofthe plurality of QCL assumptions correspondsto one of the plurality of DMRSport

groups,

the TCI state data corresponds to a TCI state configuration that includes a plurality of QCL

Reference Signal (RS) sets, and

each of the plurality of QCL RS sets corresponds to one of the plurality of DMRS port

groups.

10. (Previously Presented) The method of claim 9, further comprising:

identifying a plurality of Transmit/Receive Points (TRPs) based on the plurality of QCL

assumptions.

11. (Canceled).

12. (Previously Presented) The method of claim 9, further comprising:

receiving an instruction for indicating a relationship between the plurality of QCL

assumptions and the plurality of DMRSport groups via Medium Access Control (MAC) Control

Element (CE)signaling.
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13. (Previously Presented) The method of claim 9, further comprising:

indicating a relationship between the plurality of QCL assumptions and the plurality of

DMRSport groups when a timer configured for the UE expires.

14. (Canceled)

15. (Previously Presented) The method of claim 9, further comprising:

receiving the plurality of DMRSport groups via Radio Resource Control (RRC) signaling,

wherein the plurality of DMRSport groups is associated with the plurality of PDSCHs.

16. (Original) The method of claim 9, wherein each of the plurality of QCL assumptions

includes at least one of a time-domain QCL parameter, a frequency-domain QCL parameter, and

a spatial-domain QCL parameter.

Prior Art of Record

Claim 4, 12: Guan US 20200178280 [0372] teaches MAC signaling to

 indicate QCL relationship with DMRS port group.

Conclusion

Any comments considered necessary by the 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 of 

 
  Statement of Reasons for Allowance."
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Applicat
Art Unit: ion/Control Number:

2476

16/673,151 Page 6

Any inquiry concerning this communication or earlier

communica

  A  Od
 

 tions from the examiner

ELSON whose telephone number is

should be directed

 
(571)272-3165. T

can normally be reached on M-F 8:00-4:30.

 

and video

collaboration tool. To schedule an interview,

encouraged to

http: //www.uspt

 

to RONALD B  

he examiner

Examiner interviews are available via telephone, in-person,

conferencing using a USPTO supplied web-based

 
  a
 

uNSUCCESS

reached on 571-272-3795. The fax phone number

   
 

ful, the examiner’s supervisor,

 

 
to.gov/interviewpractice.

 

applicant is

 
 use the USPTO Automated Interview Request (AIR) at

ttempts to reach the examiner by telephone are

Ayaz Sheikh can be

for the

organization where this application or proceeding is assigned is

571-273-8300.

  
 

 

obtained

 (PAIR) system. Status information

may be obtained

Information regarding the s

from the Patent Applicat
 

 

tatus of an applica

 
 
 

 
  
 

 

 

  
 

from either Private PAI 

tion may be

 
tion Information Retrieval

For published applications

[R or Public PAIR. Status 
 

information for unpublished applications is available through

Private PAI

 
see https://ppair-my.uspto.gov/pair/PrivatePair.

questions

 
 

 
 

 

 
[R only. For more information about the PAIR system,

 
Should you have

on access to the Private PAIR system, contact the

  

  Electronic Business Center (EBC)
 

you would

 

 
 

at 866-217-9197 (toll-free). If   
 

like assistance from a USPTO Customer Service
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 Representative or access to the automated information system,

  call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

 

/RONALD B ABELSON/

Primary Examiner, Art Unit 2476
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Examiner Art Unit
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U.S. PATENT DOCUMENTS
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*A copyofthis reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20210605
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Application No. 16/673,151

Application Filing Date : November4, 2019

Examiner : ABELSON, RONALD B
Art Unit : 2476

Confirmation No. : 6936

Attorney Docket No. : US78241
First Inventor : TSUNG-HUATSAI

Customer No. : 54000

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Honorable Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 223 13-1450

Dear Sir/Madam:

This is in response to the Non-Final Office Action dated April 2, 2021 in the

above-referenced patent application. Please kindly enter and consider the following:

A Listing of Claims begins on page 2 of this paper.

Remarksbegin on page6 ofthis paper.

Page 1 of 8

Ex.1002

APPLEINC. / Page 170 of 419



Ex.1002 
APPLE INC. / Page 171 of 419 

Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

Listing of Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-

executable instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-

readable media, and configured to execute the computer-executable instructions to:

receive, in a Physical Download Control Channel (PDCCH), Transmission

Configuration Indicator (TCI) state data for determining a plurality of Physical

Downlink Shared Channels (PDSCHs), the TCI state data being associated with a

plurality of Demodulation Reference Signal (DMRS)port groups; and

obtain a plurality of Quasi Co-Location (QCL) assumptions for receiving the

plurality of PDSCHsbased onthe plurality of DMRSport groups associated with the

TCIstate data,

wherein each of the plurality of OQCL assumptions corresponds to one of the

plurality of DMRSport groups.

2. (Original) The UE of claim 1, wherein the at least one processor is further

configured to execute the computer-executable instructionsto:

identify a plurality of Transmit/Receive Points (TRPs) based on the plurality

of QCL assumptions.

Page 2 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

3. (Canceled)

4. (Currently Amended) The UE of claim [[3]]1, wherein the at least one

processoris further configured to execute the computer-executable instructionsto:

receive an instruction for indicating a relationship between the plurality of

QCL assumptionsand the plurality of DMRSport groups via Medium Access Control

(MAC) Control Element (CE) signaling.

5. (Original) The UE of claim 1, wherein the at least one processor is further

configured to execute the computer-executable instructionsto:

indicate a relationship between the plurality of QCL assumptions and the

plurality of DMRSport groups when a timer configured for the UE expires.

6. (Original) The UE of claim 1, wherein the TCI state data corresponds to a

TCI state configuration that includes a plurality of QCL Reference Signal (RS) sets,

and each ofthe plurality of QCL RSsets corresponds to oneof the plurality of DMRS

port groups.

7. (Currently Amended) The UE of claim 1, wherein the at least one

processoris further configured to execute the computer-executable instructionsto:

receive the plurality of DMRSport groups via Radio Resource Control (RRC)

signaling, wherein the plurality of DMRS port groups is associated with

correspendinete-the plurality of PDSCHs-+4eRRCsierahne.

8. (Original) The UE of claim 1, wherein each of the plurality of QCL

Page 3 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

assumptions includes at least one of a time-domain QCL parameter, a frequency-

domain QCL parameter, and a spatial-domain QCL parameter.

9. (Currently Amended) A method of wireless communications by_a user

equipment (UE), the method comprising:

receiving, in a Physical Download Control Channel (PDCCH)—by—a—user

equipment—_(UF) Transmission Configuration Indicator (TCI) state data for

determining a plurality of Physical Downlink Shared Channels (PDSCHs), the TCI

state data being associated with a plurality of Demodulation Reference Signal (DMRS)

port groups; and

obtainingby+he-GE,a plurality of Quasi Co-Location (QCL) assumptions for

receiving the plurality of PDSCHs based on the plurality of DMRS port groups

associated with the TCI state data,

wherein each of the plurality of OQCL assumptions corresponds to one of the

plurality of DMRSport groups.

10. (Currently Amended) The methodof claim 9, further comprising:

identifying—by+the-GE, a plurality of Transmit/Receive Points (TRPs) based

on the plurality of QCL assumptions.

11. (Canceled).

12. (Currently Amended) The method of claim [[11]]9, further comprising:

receiving—by+the-GE, an instruction for indicating a relationship between the

plurality of QCL assumptions and the plurality of DMRS port groups via Medium

Page 4 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

Access Control (MAC) Control Element (CE)signaling.

13. (Currently Amended) The method of claim 9, further comprising:

indicating,_by—the—UE,a relationship between the plurality of QCL

assumptions and the plurality of DMRS port groups when a timer configured for the

UE expires.

14. (Original) The method of claim 9, wherein the TCI state data corresponds

to a TCI state configuration that includes a plurality of QCL Reference Signal (RS)

sets, and each of the plurality of QCL RSsets corresponds to one of the plurality of

DMRSport groups.

15. (Currently Amended) The method of claim 9, further comprising:

receiving,bytheUF,the plurality of DMRS port groups via Radio Resource

Control (RRC) signaling, wherein the plurality of DMRS port groups is associated

with cerrespendine+te-the plurality of PDSCHs-+teRRE-sisnahine.

16. (Original) The method of claim 9, wherein each of the plurality of QCL

assumptions includes at least one of a time-domain QCL parameter, a frequency-

domain QCL parameter, and a spatial-domain QCL parameter.

Page 5 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

REMARKS

Prior to the present Amendment and Response, claims 1-16 were pending in the

present application. Claims 3-6 and 11-14 are objected to, but would be allowableif

rewritten into independent form. By the present Amendment and Response, claims 1,

4, 7, 9, 10, 12, 13 and 15 are amended. Claims 3 and 11 are canceled without

prejudice or disclaimer. No new matter has been introduced. After the present

Amendment and Response, claims 1-2, 4-10, and 12-16 remain pending in the present

application.

Applicant respectfully requests reconsideration and allowance of these claims in

view of the above amendments and the following remarks. As Applicant’s

amendments and remarks with respect to the Examiner’s rejections are sufficient to

overcomethese rejections, Applicant’s silence as to assertions by the Examiner in the

Office Action or certain requirements that may be applicable to such rejections (for

example, assertions regarding dependent claims, whether a reference constitutes prior

art, whether references are legally combinable for obviousness purposes) is not a

concession by Applicant that such assertions are accurate or such requirements have

been met, and Applicant reservesthe right to analyze and dispute suchin thefuture.

A. Allowable Subject Matter

In the Non-Final Office Action dated April 2, 2021 (hereinafter “Office Action’),

the Examiner indicates that “[c]laims 3-6 and 11-14 ... would be allowable if

rewritten in independent form including all of the limitations of the base claim and

any intervening claims.” See page 7, item 7 of the Office Action.

Applicant appreciates the Examiner’s indication of the allowable subject matter

in claims 3-6 and 11-14. At the same time, Applicant respectfully traverses the

Page 6 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

rejections, each finding of fact, including each assertion regarding what the references

show orteach, any rationales for modifying and/or combining the references, and any

implicit and/or explicit reliance on the Office Action, and Applicant does not

acquiesce in the validity of the rejections. In addition, Applicant is not conceding in

this application that the previously pending claims are not patentable. Rather, any

alterations are without conceding to the Examiner’s positions, and being made only to

expedite prosecution of the present application, and are without prejudice to the

presentation or assertion, in the future, of claims relating to the same or similar

subject matter as the previously pending claims.

As such, by the present Amendment and Response, Applicant has amended

independent claim 1 to incorporate the allowable subject matter in dependentclaim 3.

Independent claim 9 is also amended to incorporate the allowable subject matter in

dependent claim 11.

In addition, claims 4 and 12 are amended to harmonize their recitations with the

amendments made to independent claims 1 and 9, from which they respectively

depend.

Therefore, Applicant respectfully submits that claims 1-2, 4-10, and 12-16 are

now in condition for allowance.

Page 7 of 8
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Response to Office Action dated April 2, 2021
Appl. No. 16/673,151

Attorney Docket No.: US78241

CONCLUSION

In view of the above, the undersigned representative respectfully submits that the

foregoing Responseplaces this application in condition for allowance and a Notice to

that effect is earnestly solicited. If the Examiner believes that there are any issues that

can be resolved by a telephone conference, or that there are any informalities that can

be corrected by an Examiner’s amendment, please call the undersigned representative

at the number given below.

The undersigned representative requests any extension of time that may be

deemed necessary to further the prosecution of this application.

The undersigned representative authorizes the Commissioner to charge any

additional fees under 37 C.F.R. 1.16 or 1.17 that may be required, or credit any

overpayment, to Deposit Account No. 602615, referencing Attorney Docket No.:

US78241.

Respectfully submitted,

By / Amir Bahrami, Reg.# 70460/

Amir Bahrami

Registration No.: 70,460
ScienBiziP, P.C.
550 S. Hope Street, Suite 2825
Los Angeles, CA 90071
Phone: (213) 426-1780
Fax: (213) 426-1788
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

; POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NNNNN

ScienBiziP, PC
550 South Hope Street
Suite 2825

Los Angeles, CA 90071

Courtesy Reminderfor
Application Serial No: 16/673,151

Attorney Docket No: US78241
Customer Number: 54000

Date of Electronic Notification: 04/02/2021
 

This is a courtesy reminder that new correspondenceis available for this
application. If you have not done so already, please review the
correspondence.Theofficial date of notification of the outgoing
correspondencewill be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence wassentto the following
email address(es) associated with your customer number:

e0a-proce@scienbizip.com
eo0a-cbd@scienbizip.com
e0a-procc@scienbizippc.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.
If you have any questions, please email the Electronic Business Center (EBC)

at EBC@uspto.gov or call 1-866-217-9197. Ex. 1002
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/673,151 11/04/2019 TSUNG-HUATSAI US78241 6936

ScienBiziP, PC “oan
ScienBiziP, PC

550 South HopeStreet ABELSON, RONALD B
Suite 2825

Los Angeles, CA 90071 PAPER NUMBER
2476

NOTIFICATION DATE DELIVERY MODE

04/02/2021 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):

eoa-cbd @ scienbizip.com
e0a-procc @ scienbizippc.com
e0a-proce @ scienbizip.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
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http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers

10) The specification is objected to by the Examiner.
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
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a)L) All b)L) Some** c)D Noneofthe:

1.2 Certified copies of the priority documents have been received.
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Application/Control Number: 16/673,151 Page 2
Art Unit: 2476

Notice of Pre-AIA or AIA Status

1. The present application, filed on or after March 16, 2013,

is being examined under the first inventor to file provisions of

the ATA.

Claim Rejections - 35 USC § 103

2. The following is a quotation of 35 U.S.C. 103 which forms 

 the basis

 

  
 

for all obviousness rejections set
 

 

 

 
   

Office action:

A patent for a claimed invention may not be ob

that the claimed invention is not identically disc
in section 102, if the differences between the cla

the prior art are such that the claimed inventi

have been obvious before the effective filing

invention to a person having ordinary ski in

claimed invention pertains. Patentability shall
manner in which the invention was made.

3. Claims 1, 9 is/are rejected under 35 U.S.C.

    
osed as

 

forth in this

tained, notwithstanding
set forth

imed invention and
 

 

        
 

unpatentable over Sun US 20200045700 in view of

20200221487, and V

 
  

 

 LA  
 

PORNSAWAT US 20200015200 

 

  
 

  

on as a whol

date of the claimed

the art to which the

not be negated by the

 
e would 

103 as being

 Lee US

 

Regarding claims 1 and 9, Sun teaches receive, ina

Physical Download Control Channel (PDCCH), Transmission

Configuration Indicator (TCI) state data for determining a

plurality of Physical Downlink Shared Channels (PDSCHs), (a

single S886 and single physical downlink shared channel (PDSCH)

mode, wherein the DCI includes a TCI field to indicate the more

than one

  
 

 
 

DCI  indicates a set of

 
 quasi-co-
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  ‘ ‘ ‘ c Cee _ SSSese
location (QCL) relationships for di erent SRS  
 

COsR: associated with the multi-TRPSS SERRE

mode, [O0115]).

 Although Sun teaches TCI states, the reference is silent on

    
the TCI state data being associated with a plurality

  
    of Demodulation Reference Signal (DMRS) port groups.

 
 Lee teaches the TCI state data being associated with a

  
   plurality of Demodulation Reference Signal (DMRS) port groups

([0427]).

  Therefore it would have been obvious to one of ordinary

 skill in the art, to modify the system of Sun by the TCI state

  
 data being associated with a plurality of Demodulation Reference

 
  Signal (DMRS) port groups, as shown by Lee. This modification 

   would benefit the system by inform the mobiles of the port

groups.

 The combination is silent on obtain a plurality of Quasi

  Co-Location (QCL) assumptions for receiving the plurality of

   PDSCHs based on the plurality of DMRS port groups associated

 
with the TCI state data. 

 

  VILAIPORNSAWAI teaches obtain a plurality of Quasi Co- 
 

 
 Location (QCL) assumptions for receiving the plurality of PDSCHs  
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Application/Control Number: 16/673,151 Page 4
Art Unit: 2476

based on the plurality of DMRS port groups associated with the

TCI state data ([0004]).

Therefore it would have been obvious to one of ordinary

skill in the art, to modify the system of the combination by

obtain a plurality of Quasi Co-Location (QCL) assumptions for

receiving the plurality of PDSCHs based on the plurality of DMRS
 

  
port groups associated with
 

V  LA  
 

in  

 PORNSAWAIL.
 

This modific

the TCI state data,

 

ation would benefit the system   
 con

 
 forma  

 

as shown by

by

forming the mobiles of

4,

being unpatentable over the combination of

figuration in

Claims 2 and 10 is/are rejected under

tion.

35 U.S.C. 103 as

 Sun, Lee, and
 

V  LA  
 

PORNSAWAIL and  furtheras applied to claims 1 and 9 above,

 
in view of Nam US 20170288743. 

The combination is

Transmit/Receive Points

assumptions.

 silent on identify a plurality of

 
(TRPs) based on  

 Nam teaches identi  Fy a plurality of
 

 

the plurality of QCL

Transmit/Receive Points

 

 

  
 

 

 

 
 

 

(TRPs) based on the plurality of QCL assumptions (For example,

assuming the PDSCH layers of a NNWWWWWWto one codeword,

then the codeword index for the PDSCH layers can be used to map

to a set of UE-specific MRS antenna ports for CQ}WW

purpose, [0233]).
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 Therefore it would have been obvious

Page 5

 to one of ordinary
 

skill in the art,   to modify the system of

  
  identify a plurality of

 the plurality of QCL assumptions,
  

 modification would benefit the system by e

  
 identify the TRP.

5. Claims 7 and 15 is/are rejected under

 being unpatentable over the combination of
 

V  LA  PORNSAWAIL as applied to claims 1 and
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ion/Control Number: 16/673,151 Page 7Applicat
t: 2476Art Unit: 

  of a time-domain QCL parameter, a frequency-domain QCL

parameter, and a spatial-domain QCL parameter, as shown by Liou.

   This modification would benefit the system by the UE obtaining

QCL parameters.

Allowable Subject Matter

7. Claims 3-6 and 11-14 objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in 

  
independent form including all of the limitations of the base

 

   
 

claim and any intervening claims.

Conclusion

8. Any inquiry concerning this communication or earlier

 communications from the examiner should be directed to RONALD B  

   A  Od
 

ELSON whose telephone number is (571)272-3165. The examiner

can normally be reached on M-F 8:00-4:30.

 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.
 

  attempts to reach the examiner by telephone are
    

unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
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Application/Control Number: 16/673,151 Page 8
Art Unit: 2476 
reached on 571-272-3795. 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. 

 

/RONALD B ABELSON/

Primary Examiner, Art Unit 2476
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purpose, and any other relevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.
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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 wasfiled in
an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections 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 ofa violation or potential violation of law or regulation.
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Enelish Translation of Abstract of China Patent Apphecation Nao. 

CNIOSISSS ISA

Vile

The determining method and device af the transmission of
contral signaling, reception and infarmation

Abstract

The present invention orovices the determining method and devices of a Sind of ransmissian

of coniral signaling, reception and infarmation.including : Second Information is determined

according to theiirst information : Wherein, which includes at least ane of | Nolty fa neity ine

iccation inflarmation af 6% used in the first configured transmiasion in frat control signaling in bit

number N used in the fret cortigured transmission, ihe corresponderos mannings takiein ihe

first conimol signaling between the index value of the first configured franamission institute

referonice and the value of ret configured tranarmiasion, the tyoe of the fest oaigurad

tranamission ihat pradetermined instructions Held is notiiied in the frat cantral signaling, the fra
ag

“

he raigionshio between Transmission Tine
&
oniral signaling ° The first ivfermadion inchiches ;

interval and mradetarmined threshold K betwoon first control signaling anc the firet signal, NB

are nornegaiive integer : First control signaling is sent, and then solves the problems, such as

the GR field of wave beamto be notified not make full use of caused resource ullization relatively

flaw in physical layer dynamic contra’ signaling in ihe relevant technologies.
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AQ SeSits LotAy QCL eae AR ARDCTARBSQCLSs B45 PY DE Ge Ps lot ayRIAMARIFy

3 Ee GCURBR ae Se 3 apacSaRATES. MOPDSCH AT FP 4-Pslot . HIERBYEEIR4
Pslot hy Se th. ida4es AN QCL2e-Byae fae 4s fe] Ng eeDEBEa SY LERRC{GSi BY LY, nechaweesPG @ ny DL BSAIDC TE PEUET CI statel BELG. teas
DCLHE Sislotnt 2H TCEATC! state? DCIHY SITCLINERSP EL Ss AAPSHAICI

state) , YPDSCH#Es lotmeSB AITC! state*fAYTC] stated.
[0259] aA a feht—“SPDSCHFE 4 FS Pslote BY EL AFEOSBE EYZF

SPs lotheSEANaoeSa.
[0260] AY TAS HE BELO

[0261] ZEAE eh DCT eRaA TCT RRAe tate tfSl BASMR, AKIN Se ButAy

POSCHS EE AS a PST PB] EFce SARSfa aT TR]FaeBP REPOS BRATEPDSCHAS7HS>BY TE A
Wo BGSET TED LESE Se oePRRLZDMRS groupFiZPRS Set2 RHAR24

DMRS eraupRiZSRS Sets |B}ASEM DMRS group AURA AZHIRS Set AEAPR My REABATe)

SRBey fi] ASE AE fe bk SeBhOCL8BEEALOCLKR,
[0262] APESar
[0263] ACSNE Gi], MYPDSCH/AP-CST-RSHUQCLSe BM YEES BS PDSCH/AP-CSI-RSEAE IY)

slottP Hy ge fRCORESETLDNY CORPSETA QCE ZeBYSRBV, SE> A_DRCORESETYLEQB SP

GEL:

[O24] PAE FP RRAKCORE SETI DIN] CORESETJyLu PATa] An8 PSYCCHSNY ShaBE
ReBY-AyCORESETHRHS S847 Be HECORESETee[0265] PRIAS BERECORESET LDHUCORESET SY EB BY FE] 98 95 es ABPCebtsRR2BRMUNG BY FY CORESETf9 BOAT BS ECORESET ioseRESEP:
10266) beak BLS Be (IKCORESET LDA CORESE T4g i2FFfy] 8oe PEP AFP DSCHBRZEN serving
cel ppaeAYES8RE#7CORESETNS ff) FA49 Ae (ERCORESETI DESICORESET[0267] ieeeEB IRCORESE TIDHUCORESET Yy_PRES TEESE Fe PST1REPDSCHOSDCL SPE
Wseerving celiaHH:ng an22 Ae BY A) Bp AP CORESETH69 BOGae (HE CORE SET IDE
CORESET:

[0268] PAS 4p Be HRCORESET TDN CORESE?FabURITEDoo eB BRE CCCEE Ge (ECCT DIY
CO PrfEMiserving cellRay23 eefe22 Re SNSHPCORESETeH AY R47SS{RCORESET IDE

CORESET:

[0269] PASOAP AS {RCORESETIDINICORESET 4y_b SB ANTEE8onIGECCAR hy Co HR GAS oS

AEEBRPCORBSET43 HyeyBe AECORESETI DIS CORESET,

[0270] BY SESE RR LD

[0271] HEAR SEEHY .--~SCORESETH OCL22 ByASSsyAEPeBS

  

a
 

   

 

 

 

 
 

pa ct

44

Ex.1002

APPLEINC./ Page 248 of 419



Ex.1002 
APPLE INC. / Page 249 of 419 

CN TGRL@9RIG A Ue RAO 33/42 Hi

oypM) FT HR«

[0272] ELdA, Saas

PeisPOORSSEBrac:
 
 
  
  
  
 

RATESSBO TBE

h miseyERYBESET bee ay

LFROROA sna SRehpl

  
 

 

(SE g ESETLHS a3ku 3XXPCORES|BrOCLBSenBie ACERTRERRravsfas SF Se 
 

 

BY QCLManRIANEFIRA. CeTON
BETESSIR&HERE:42) , CORESET1 SGQCL 33 BAAS PeRSesykfsSIG Bea AN {ES Ek qnewftSY. AORgnowFeSITE~“ABSAGMe oHLEAR
CAWDRonaTINA,RESETHa
NiSofswERR EP ABORTELE
BYES18RAAT DUEASSISSoOLE ApeseISNWRC

 nbCORE ek Tyfge “i 
   

 

  
 se108“FCeash0 

  

 
 

 

SSTHOB SUSSoy Hebee8eaeBe SEISGES ef ved ey BS He4S TihHpk8(SSONSSSSSARSoneh
[0273] AYESwt3

SOREL VUE AE ESRSPeOLI 

SPE BPR ay8oy AS Re ai5ZF BE -—-GMT PA] EBoe,

ch >

10276] ao FS Shik] RESE JAS
SpA HBBio, Ue
ai>FBO LE ANDCLARS-AB IR:

48 83 HIDC LATE BS ERGO ET BRPE-S4ESE IS

SaNY DCT ATEN BB ap DY ARES 4

Ssfb  CST-RSZEDCT BY ZEEK SRSRPSY

 
 

 [0277] ZEA TE SESGIES PERTCIDR SES. ASPGR ARDMRS group/CSI_RS port group
DL-RS set falByQCLae % ,BN---STCIAR SL fy RARNPstate.Pstate rh AIO TPDMRS

groupAlQ4FDL-RS setJz fA)PANSBR. oPDL-RS sett(Hipat ae B-PDL-RS FETBL-
 

RSSEIBE“PSOCLESRES PPTRDMRS group/CSI-RS port group th Ao eas(aSA

SRIRHYIDL-RS set ffBoADLRSSSFAP ROCLBSSBR i
bE) OePSBIS SPPCLSS AEES

CHDTAY SHPROC.SMG.TehPROCS

ore Dopp! ep shift Ge

 

 

WREOE quasi“eonlocatiJoni’
§ therORES= :

#25 Doppler spread GEESHRD .average delay CF

     

 

 
 
 
 

 TR waverage gain CE EIN @) .Spatial Rx parameter

(orr0} />RFSpatial
Rx paramete

(0280!ee
 

49

Ex.1002

APPLEINC./ Page 249 of 419



Ex.1002 
APPLE INC. / Page 250 of 419 

CN LOaTeGa1a A ih RA OB 34°42 HE

cel lIDelk,

[0282] HYTSEBL 4

[6283] 4E AS BY Ge SC HE TALE, ShyaSUIaPSEEU AS. AS

PRSCHANCSI-RSSE TF BER28 TE] eyANALCLR FR.

[0284] RY ehh, ‘ARPDSCHE TS] REPDSCHIP] FesGS <>2; BS] EAT PT BR cbPEERIS,(0285) EEAABO Se RE DYSR TAS , ARURORLA os BY ABBSIR BS EBST

aun AEAee1hBODES Fa OYPASESe ep ByARST 5 2A Ee) BSvate8is&
SHI ATABREA) SeABR. AEPBEY SEIS, AAS BHORYSe ABJsbBeihas

HORMEUBSR AR EB op BYDBAEPreg ESaAsSEeeSLEPeanitaHEAfy RE CIROMRAM. TERR.FeiAND SH, BRA©AYAERfpSESS CAT CAE SPA, EPa|ieSyBAST Pd AE Fe) PAYARHY BASTRESK
[0286] SE RR 18S

(0287)0AE ARSEIRE GadPRYaaPsGYBY ASSSS PR aSSAD PSNSea]Ae

{RRSbyoh.SNE ATEEAABE:BOR SURATAGE AT AY .ARR ORO? AY ESSEEEos

 
 

  

 

 Sie fy EX 1ABGPE2ISPAB SOME LAYTS PARBeEEEAR PE SRST. FEAL

485 BR AREEEGSSEi{HAE H] REREF ARSARA(0288) N11 AE ARHAC AC UY SkAFes we(27 Ay fy FSEOE SBEeeREPR], ARSSRL
GILi BYos.aSGe:

 fo289] 1) Sh whee LPR 12, APRSee 2tieh , eso  
 

ORBRdeSEBa] (85SSSSPepe2J1ASRNSSISPeaGS

han B=0Fly SS ARAY SS SORTERSBfASERY ELSINTAYR IN SEN BRPEASealFETSRSSSaASCSGOSAseeniYEG ASE
BIG SS BASSBEeBLARUEAe eh TYG4NTPRT DS] BSPLSB
1K7 18] AX.aNKCASE 1 HEY
fo290] 2) §-~AEB,AFAeYE (0294) USERRA WTAESMte cB YeeAALP

 

 

 
 

     
lon BEPaURHegy3SASEeBNSSPT fein es ByBers BSSE ENTaeGiPdAPSa“FERSOH AGSTAR
STaSBehah a5 PeASsHRFhBY GE RISLEYieBt

C5A2A1BBAR2fsSYYeSPBSeBKT]

BY5ONKOW:4B petiBeeeen7SUS>.AR UE UEESSfe17e PERI IGOR 
  PUR RRSHIBS> eR HAGft EPSPeaSB9pERPA QRORY AS 38 22 ECD Ba A TA ‘Pe USSGTPY AY SEPERBh.

[0292] HYCHE. weSeCARSe BREN, DC PENIERAGENE: ZebSeARCA SSSe

PepRNASCLIEN2 BOENE NZ AR

[0293]0BLY.ErPBNATDORN 2ZRSe Baae EAS8coe EPRNTOA-P fb28N2 sb2RN1

by RANGES Se 48akeSFfisigteBisas Gransmission configuration indication,fapTCDO FBCAAS 89 beNRar : IBN 1APaNQTAEEPsBRSaSPaS
Write BEY LE Seay

SAMAR 

 
 

 
 

46

Ex.1002

APPLEINC. / Page 250 of 419



Ex.1002 
APPLE INC. / Page 251 of 419 

CN LOaTeGa1a A ih RA OB 3542 HE

fo294] ayWen,baBRA BBG BRENDES SPHRSAgSSRPBS AS BR Efe
RRS ROA SS OeARE,PRPvetRS CASE OPAHRAS.[6295] BYeH.EnABS ALS ESS PEAS.OSUAEAENERP SASRS AipBBHYee—aAPESG GESREferiePAPSRboiseSRRESGO(a
APELASHY PSEeee ster UL SG 29 os AAY Ae 8fe inZs BYBTS BRSPAYbeSSepRR aeSOGOS—HaeRR S&S, beFaseBORLA

45PREEASSAREISSPERYT Epale~eeeieae

 
 

 
 

 
   

 

   
  

(0296) eoANTESAroAhhhBHITNT CHIT,ATERSshoeeePRATPR2TS] BEBeBeSpatial Rx parameterify. ‘7 PERSSIS |SDown
tink reference signal PERSDL-RS) SSRDL-RSSE-So FS---SDL-RS: (FE _EERPeHig BS He BS $f. ERR OSeeARS8sibaBYP ATBE
BS25518 SS DL-RS BYRSDLRSA HADESPyBzPO oPaS ISRiersA ESRCa (quasi
co-location, HYRRAYOCL) seMR:

[0297] 4 fn85Geie Be BY OSSTCIURY , keh SEASTSPCHFEES: AN ER AS StSER8
Pa} PUASS ATI PPRESS 89'SDLRSAQADLRSSEDLROBEYSELa

Ee FELLERSSHER SSRATCUN » E288ATRLaessebeHASHP Oe RSS TH] Be
We ang FT Ee Be 1S oDL-RSfySUISDL“RSERAARs SEEP  EERSRBELT8ARS
WAC bs ARSBAS hie“RY beRAfee 4S BO MEAT RS

 

 

 

 

 
 

aH

[0298] HY GH, POR HB RAIA68~~ PedSHFRR SRTCLeeBeBAZ PNYaHePe~— PAY Be,JSRGTCLPER 
10299) Ayedb,TRaSfe iRAL LLBayaLTRSGAByRSfs
SH4 £6=A 2 aL JeeeaadBUA SBSfe Se 1Heiy.

 
 

   

     
     

foaoo) AY Bit SRAABSADLFhAA

HSS SS SS5Ap iS AIAES neues MS
foot] AATESBSHEa.RABEEDIR DLSbe :

4th GLASAE;oRSSPefa>BCEPei]EE& (control resource “set HARK
CORESETAAaePACMEAS (transmission configuration indication, iFOKaei

: EASEAR GRR REINOUI PPAR BT    
  PIRASEbraISSRPTY SESS FBPERE7RAaResinRe SHICORESE? rh BAS 28 vbyeAYFT edBe BTCORESBT. 4g 1SRBHG 

 
foeke
teFSeeii  aAyse2REvotDHE Ha gh iatmiionteEaTee
BLCORE SET;63LRN(EPBRIASSPECSSPScaacuianePEERih contrat resource set denyECE nsJCORESET HE #7 B=n

  
 
 

   
 

23 TRE2BY A CORESET +s 3) beh 38185 Sy BRpboeaetebeBY ARCORESETL DAGCOERESEDECROpeinEly BSBe ICORESET ; 47 RRaS48S BRLET8SRATCAARIEAFR BUDEFEPICTARASve, L3BTC!Kae ey
HESe ayahetreference RS set XTRA QCLSeae Hs fa HESeyBeaan-amheeFFSSSSERATTCLARSLEPDeAETCHRAS.PRTC wR:Ath PF RB
3G4S F}vereference RS seterhymioce2sByBesspseeee Bods,kyte44

AT

Ex.1002

APPLEINC. / Page 251 of 419



Ex.1002 
APPLE INC. / Page 252 of 419 

CN LOaTeGa1a A ih RA OB 36/42 HE

ACOAERSB94 ,BePBtemiMeCES3
[0302] APSR. WEL eettsiirEOIecan Ge ZSaSTS *Wet Phy 22 BYsCERF=*.SIR AMY . APRSPs4h fleefigasbk Pisa SMHEeoyFESiASASSSRFEae®£03081 AGEN, ZELLER SSREESLL“AG4ey 2 TRBeaRINYBY FE] BS > bE
PEELKEN, , I:BeyeB aseLkEeeeRER5ana
KFBRSGPEPAGEBRSRY, QRSRAPROSoe Be BREPEOOK

SESPLAS Fe Ape IATTB] fh) By FRETRRMA,8AsLA~~ KA,
FEL SBPSRSSS1pT)PeRD OATEERE BAKED, bBoRy

iaSA5LeA BRT. TELeReOAezey8) mieMK F BOSaa
UDB FOUEBTR.aR8FRANRRFE eSORROS5522BSP PEPRBS)Fe BseePROGRa.PSR SS ON[0304] EARSIEGEAPEGE YBRa (8 <nsPS 12s PRSAS Ag BAL Se HS GHFe
heAe] NYeCSYZeBEES, YEAae2Rpas weeBE:

 

 

 

 

 

 

  
 

 

 

 
 

(0305) 1) 35WHEE22, AEPRME—f oe

FO304] 2) PeayORLA, HAPAUSGASo wepstney 4 :peck,

RE SS15 ECA RSSS15 EMreAeSe,ASOSEABSE

tesaa3“FanBOARHAS LE SERENEPEI-‘eh~{ee
ASpsBRBR SEN] bahBSfeysoeAOSAIRSBeBBPI Os BE
is78RPESUD SSAeSEYS SOF RNoRBrAY Rg be0)fr(SsoR SSoR:oktBele 4RH SSfee>PR 9-8St PATI) 45GE
BUMSR, NKOASEfitSE BY
fO308] ie SEUBY Ae EIASEABY PURERBB PORSL AEERS AYBLREAP PINSHA AAS1Hh:MOReyieryd ~~ AD ISURS eH BREbPRES
2S NTISR ooHN BeASTBD abSES

[309] aan
[0310] FEAR SE AEE PRAREPPTBYBOBE A BEETSLSeHe

ShHEIEASE TE SSIS GSN ABEGbAS3 OREBURR” BELL=Bueoun2eya)Oe GBAee <>. FROSEGi TERRBe,&fesean RINE BR

er BR AEAFBG 28 foSSASBYen ARATAD NY.[0314] | SSE HBAACHE Se HSaAeJSaeBeBY deAE APa
QUES 138pay. Be SR

[0312] DRtieAHS], ALTRIB18

foso7} dep,

Des Bok

  
  

 
  

  

 
 

  
 Aagage Bod 

"b #e2b _ oe ~~4sFyrRAEansQCL aan w a 5 ‘3“Fy BA ZE BY Bp BYAT.Eao‘3eS“SRVTEH
{ . 
 

  
 

if
 ASp AeAHOOeEo>CORESET2.ASHLGEEREfe Hdd, [Se

SECOREseta“ittyaia GFREAXEPRIEWSR esseA088 2OORESETFA EP TRB)
ey 5 PRae SY (EX2TERIBR.ES15SSPe9TTBY Te] PT BS5PeBE

I ROS8. Ee ASgyASSPsa)9PSETSBS9EXBSE NS . BB

 FrBs Felaeae :   
 

 

 

48

Ex.1002

APPLEINC./ Page 252 of 419



Ex.1002 
APPLE INC. / Page 253 of 419 

CN LGatogale A

 

ue RA OB 37642 TK

“ys5) AY RMB SS45 TRY>RiHSASS AY RESS ooRReeTRI OG AS PENX XQ

Wy SAY
[0313] JRLNT PS 1S Ayae. TeBegSPs 7S HS BE (GS EyPR

  

 (8Fri

henvainBsaoeele
 

 

Sil GEBRETB} G5 Se BRRE
nnGee |

 

 
Th2

{5S TP CE HEIS DA BethYEESAE 

 
 

 
 

fata] feo iG GR
CORESET 3208BEAHEsteesyrnves(ER{ai roCORESET:EF TECORESET 42 #8 BY ESS eECORRSET DEF
CORESEY ve EPACORESETEP 2SSY 5 SBRG wiie eH fe BOP 47 BeSSBcd . eEDRCORESETHa 4sSereon“EF Ay ng pethses& fe seconeePY EPRSoSaes Ss EcPRCORESET 38 cb By4S ae 2S]TR. E PRCORESET FSIS 

  wots“Ra= 3
;E28 CORE

8.E Ta a8CORESETI véteconRES
FoBYP FECCHnk

jloneHESSED3GBUpe SepBY fib HE 
1“ane 43)Rieoe
[0315]

LOC.

ZARAPe

SURG Ra SSBe

F0316]
fz
as?

on
AY 388i. FE.
 

asSALE

BARTS  

db

1=  

 
 

SAYOCL

uyoesseth. febaeeteeByfe
HOLSBURIEEEGA

ZBIATBEATFRBOE
(5 SS A QCLZSSY

AYAiit. FEF

Gon EGR AS ~

 

 

aaa~aneShei&
CORESETS: BUI RShe¥oton

 

  
  

i Bs
7 BY LE FS

TSET AES BY ft

S{CCORESET LDIICORESET-

CCA HR BL HE AE CORESETI DEFICORESE

ER CORESETede

   

SPARE TRE AS 3" HAY Fly 49 BRE a Ft
LERSS5ALPB: “conSETALIN

COLLBLK

aae‘anrip
AUBRkeORESET

“shotLG NY ah

 fos Fa.
TEE

Byee 

TICORESET RLER Mebaneeee

TRCORESET& fag BeTEER BR 2DFE

#3 WSRTE LEER

ERSS1s SAY QCLBs

TASBSE BREEN DENY

te aa PRCORESETERR
 
 HEXUEY

TRCORESEToe FLA TRSPbasaeISD TEL X IP. EGDB

OME SRNOCL BAL EIRAGBAL WRCORESET 
  BOXES. RSS —~-(S SB OCLeaeRSESPRO

WRCORESSETiieeigNT Seaenaea

 
  

Se PRaSSORR.

[0318] HY Ged. JAYSAERBoe

és eu . ~Ka fi} HE {8 i , ss4FadneeReecs aS x “FRyayoepeiTH fene ~ FFi
EOS 17) 2aNh»SASCE AR TED1BLEBW LNAI, BU/ BRTA] ARE boa955eyPS RD fyO_o ARSSoSpTSTB)9 JeBwtR22iite&58

[0320] AY GML, JRAS85PABPakEeaeRSAEh:
 

 
 
 

 

  CSAANEAY BPADs boi189gOFpwRL

ALB82 MIGRANTREO0321] BY RE, boaSBAABR RE GE 82DPRESaR OSpeIS SE

49

Ex.1002

APPLEINC./ Page 253 of 419



Ex.1002 
APPLE INC. / Page 254 of 419 

CN LOaTeGa1a A ih RA OB BB42 HE

EERE5TEESSRPoYTSPs>BLTe

ie5PERGAFORPEEENEL‘ietoefaTB
BASAEFyET oReSERBBR oF cee seVs.:

  

 %E. 

 SAS PE AUS OAL RERS OB 77 4s ee EES SAS45 SS papa

[0322] RY VAHL, 7E.FARCORESSET. AS GEESTE] fet eRFEE PR SSGS SY, EERE182
OCL Beaeeybh SB(AS ROC. Seaig Fe: FE ETACORESE TZFS SRGEIPTR Se MOR EE eePA

86 OS ASBY © bkaS193poneeemfiefe HOC 23SUA NSBR TE I
CORESHT.2 JBUR INBE TAF7FBSARESESRE[S894

BOZO ADELAgHGeHM MAXIE,ak1WI QCL2ANRdg EAB CORESETIH
 
 

 

   ochLeeS. CELE PECORESET.FSGBY TBD SeeSEEesfay,PREfaSATE
S boaE-~ {8S A PSA 4g ©PAPA BSbPPAFseLD)RCL 

iHY CORESETHY QCL25By3kRo
[0323] HYeHcaokt CES SS eebpnu,AposERAIBSfyaeBaSeeeASfadseRSBOE
 

  ayoe Zs af; BY SSfay1eerhnAE nemn SesSS29 FA)SsBe HE singeshahwoeSESSiaELE AP RAN BE
 8sant4HA LeASOREAB 38 -~ (8 SPAS CC, IRa Sy AEBS WyJae ieORS

LBa& eS Ay*BOchozPBBY AS SEAS BESbea— 4 SRLLGRETERE +g
fy AYICASefs DRSUS eSTRRRPLR1ERSRR

fos24]aete.merets= 4 AASfAESEE QCLoeveEASESS18EA
Te RS 48 7D Zann ESSAERS

TAC Z seerateRy ahs

 

 
   

   
 
 

 

 

BIQCLZs weneesf afe3 keis
BR LEE XE BRP enerSS EEIQCL2Be FE BF

0326) RY ved. FERS1SASS18BPEpaa(84HORS ANY,
LOEB ARGS S819 SeSS og BSFRB~ ff SeaRE 744PESOSet RiEb ake BTR oS49aniaRS$3GBZEA SSTSSPESTRO.EEAmon fias Bac.Lt:eea

  THGOCL‘uae,
  
   
 

   
  
 
  

 
 
 

“SR QCLBBS i.ikWOR SGR :EOSTaGORESsAEZThe PeaADs ER
SFYAE NSISBeBETeHB.Ooi Ss BPEanaesBc
a HY Bk HeHL EE TA SS oe,
abERS YSVB —™ 45 a= ag 5EASAS"418 35By-4EiBS

aH FERSie oefeBS-— {SSRRyayo Bbw AE

ay SP-CETafiBt fe

wisSS NO QCL2SaALAS  FEES PS SUSIE ZETAooIQZeaZNRRR 5. ern““hsBe i]LEShe 2 JBPRE PPRoeA,RPEAS
 

fy BY TEBEEeBeFe GLEE SSABEBS

[0327] AY wed, RRSOSBEHALSBPBRRSoeeR
TEASEER EES.DORR SSOS ASAESTTE] BE

[0328] BY,IGSSRAA DAP RPEBE: SSR ORASSG

 uh

   

a0

Ex.1002

APPLEINC./ Page 254 of 419



Ex.1002 
APPLE INC. / Page 255 of 419 

CN LOaTeGa1a A ih RA OB BG/42 i

&SBFRUaBS8S ZTEAPPBTPOS 2{SAY bh5SE DF.bo ASSSS2FAYTBg ABRRF eneBy
PEAS (5 SRLPRBAgSoe FSPAEYBSAR LCLSe AR 9 11EPRSS8

TASSPSAAL.BaGH Sp2TEARES2ppone henue DAREPRSS (23 SAY
TASTEUSALE:aSpZN OTR DR ACTBRPSETESYeBARRYRB35 AYQCLES BeNRIoA4aSachRUNS5 SiREae~ {8 S89.ayee
A)RB-4SS PETSWhack FFEM aEEEX 1 TRSRR oSOSSPBaSS“FEeee
RrORB S9818 SSFAL ST BS DP DOR TRE (26Y .bg43 =S9QCLE AOAETAayoeAASeeALO18 SARE.
fo329] AYee Lae és ELISALER LEB4 BeetLORSCORESETet 51, 435 5 225 chtA> te fe stalehie BLde aN TCLask, EPRaSGP ep ALAR ESEOSepEDRS
UE BEGSA SHR LATHELNTFEAEM DOREPN TELR20: FS90AECORESET HA A

  

 
 

     

  

 

 
  

 =
 ow   

 

  

#G BDELEPRU7 BS TESSsSYCORESET RAE=eaeoesy STS CORESEPEEye AFpBb EEHE AMEE T 32181 HaleBuiscoreSET; nnESREae_48
SSR REBUTCLARA Hh hey BEERS CURES TES ARE CDUGES HB 8528 ABSBEAOCLs Bc HsHESS fh eu #9DR8 ~“fe fp BY oeaS 7ORBaPCL RSSHE 

 
 

 

chi , ff epeeRhSAICRas lke ayACEAS BLOCKRyrp ALES
SHERIBRI oui LAa3 “

  

 [0330] chsouagg 8 HT

5 OAS TH) Hel BM RAY *EBARS.fdsHEyeyaoteaS GARE SSOfaaBArt£ex2DSRERfg SN.abate)iaHYTRENBgSE QCLoe FAIND , beRSS4SBY EY
IOSD SS B48ERSSESPRES s LR“480BLaka{8SSFas TEENY
23 AY ASS PEOCLIG SIN.SRSSBYAE wnPRG SAAL He SS BY ZE BOIBY BAY57 ESA SHSaSFayeeSS A RES72 TENS IRR AS AES) QSPRY LEPe
38SSSSSSEPeay,IRB8ayirameterAeSk= eyBFEBIBT

RE Sy TE ES TAS SRS2FaeHpia TE] ee he BE AT be eB S50 28 TH] REYZeBYRPBG ASWERESSSS“ORRERIRPPAREN. BPRS1EpBY PEEERYefASSRog
pie NODS REE
[0331] FRBa.DR1oT4 BEBE Cy SSFIRSSATSYEEp
SSA) BL AAE SS OMS SS SPPENT BREAY,SAABR ANY BPR OSfg(RSSE

[0332] SAY ERS SS{BERTSdead5PA SSTE

maexitniliscRs.aba= BCASB on13censS35.DRIRGB18 Bi
OMBoieCyBRiLOR{SETT)89BG AB co.vanSS fe VEIROC?=BSR RYASAS2ORSSG3 By AE KIaeJLPROCLB BeHYRABIR] LkaASBLSOCLBATNINESGSEFEEEAEEER 3 BAERA-ataflsee4

ByTEESE oegyPRB88HaCLEEoePree) BARNTR) SReer BSATSoeBe eyPGS BP

   

  

    
 
 

  
    

 

  
 

 
 

  
    
=f

32 BY CORESE TBS QCL2BYEBs FE I 8S) BP TES ACM EST TBABorRS Eg ESPP BSFF2BSS4SRTSBpherems PRPEST PETRIS BjaSGeBA faXZ ioe&, HSE 

at

Ex.1002

APPLEINC. / Page 255 of 419



Ex.1002 
APPLE INC. / Page 256 of 419 

CN LOS199819 A uw RA OB 4042 HE

BTRobsbea1OCIamenty ESfeSPATSAAP
Ey SSAY SLSR AhTBESEP ABOSE 18

[0333] aSESHte.RENT TADge] BA dePs lot ASAaoPPeSEPT]

SRG roy

 

 

0334) APEHR, Ze IESBSAgaBs19SBBSZB]BYTRE BS5GE

ISIEilFe] A) KH , EApgFSSASSTEEQC.SunSES518ASE
PERE RS> QMS TET EGBBSS mo9 58SSFRAPSRDePRAEyASE A RE W@kRE ~~ pe1S){8-7TAD ARPAPeTRBS SgFSREEASO TELf

QULZeePASS{8TEIERRA TAY na% POFP IQCL228CREP ANAS FERES BPEI
AU (MINER) 886 42 Ag BeSY Fe] eel oe es9SfBCE.ceASUEE RSIN[A] A ooREE
Pay Pa] AHeJFei"BRIERE ICO!RESE TAY QCLS22ySR BY BCE fbCGRAT MATTEE AS9 G3 BY RBoo

  
 

 

 
  

   
 

PTS) SGA EY DS SB49 SS AB DReeeeeeeeak18Ssiewedtyan-pnti RSEaf,EBB SS9S YP QCLBeBeCRPPARSS1 BEEEOQCL
25BAAPBA ERT TR]SoFEYRR ZeEORR SE£8 3Fy“ AjA2/MIP TALSFeER
teHS IQCLZS SR PRPAARFEORSAS FERASPSTTY ffl8AOCL2ERE.Easwan.3ORSON18 EAae. BEB EBA2-“SaNFanr He BtGRE BY By Pep eees aSyae‘SALE DR SS -~ Pe GIS @2PR BS APierSeLE AgeXLEESae 83
NaywennLyeAAP LESPRAL AZADrenABAAe4fiRE BAY
IFPaSEPASHSE PUREBY
 

 

   

  

[0335] HSU SA BS AG»EDRPOROERIE AYELORPBR RBRORSERS.SFBP. AY

ELAR Fy RSET IER WaTFk: EPRRRS Ge FaSEes OR,PRERRERS
2BUTE RSpAPASIST 9 2bSB

§0336] SE FE ALS

[0337] ACACPSR ASEIEABR GEO ~~ERGDEEPEGSEEAE.

PAttOA BSAsFTSTBETS]A

[0338] AY MEH. AE ACSNg ge,bee aeSp]CAPER BS PRATTEAeRet

SEU

[0339] SEASSigAeRASS BRSAPGTSEPBbesBS  

8] FHAUAfeaoigeceaeaBeae &eaefi ines Bey Ss RAY BS
al déURIBEa a Ga h-RiGce faaBRareaHY BFE oeIe 8 -REce7samftbrewerAB RS AU CERRY G049JS By
AE DOSS45eeSTS 7ATP Fd BgeB EKSF

 

   
 [0340] 52, SHAPEFee’.

[0341] HYINd. feeTReSOACRSPPB Pesott SEALF
342! SL, AHe SS1S SeSSROPRE PA 

 
 4SHH.LER4s)BTAERGBOE SS4S:8iRieRK; sf-

HaBLSSpBy vt Fs oh APRSSEIRFASB Bebehefi tecon<:PZSS FiteBt 8) fagZEAeRSSAp » WRaS1eesecoreart.»“i
 

 
 
 

O11 oD

Ex.1002

APPLEINC. / Page 256 of 419



Ex.1002 
APPLE INC. / Page 257 of 419 

CN LOS199819 A uw RA OB 4b42 HE

BOVE BS) 49 Sse BREENROSY O<28.PSos AARF RECORESETZ ARE SS PSD PSU BBS) 45FE

HEX 22 TY AIR.He Pre SS4gSSPeefgoe PdSTS i] BS) Spee(XPA Se
 

   

  3s BPRSSsBSPSIRE45SEBAX2S TABI Sse BR. BSEpcateeetbi2 BY AVS 01OPS SS on 8TH]eeNYTR SSR FR. BETRD NTA
BY

[0343] AY WAGHL,al FRUEDP APSE AG bb SONU BEES 
   

[0344] SL, AURSSPEsiROBE.
$2. HUES SEAS BARIRAS HOP, EEIdR DBBOa 

 

 

 BEIi parenatAareBe1B AUEG ARIE, SBPSa“4B
eSSHELA8~~ fsTas es By AY BASFAA ep RAR SP SSAOS

 8Fly

iSaS  eatAY SS ~~BayPUMESSL 1S SEAESSPyEeAHe LORS AYir
S; ARIAS15 SE 3ASSTSPRTT PA859EK  aPAPASael

ZBIRN RIE AMR,

(0346} AYRH.OASIS EAA| LARPRb AP TAYDLAIOa,STPRoad

Only Memory. SPRGROM) RUDLECGES (Random Access Vomary «4RRR AVRAM) HeHEE
ALBREDASB]AE EEBLESAP

 

 

[0347] oe" RSE WE HES Y ~~ BPE PAS finesMe GR Be EONSER jay fe (ekBRrh PeAeAy cb BBR . 22 2b SE SS aeBOAes TFtbLAENery JLREH AT SESeisop
ae

[0348] APA. FRAaeBEASEAAISOeee

ANTobSB BSEBe | eA)ACTIeOBRSh BSBRES

[0349] ane CEASE ASEP.TROR EE BRAT DETAeBWiiictHE SLALEL RESTLAP Be:[0360] SL, AIR AS. 3 rex 48S ERs, AER ES OASGTS DOB SEDBPS

 

 

 
 
 
 
 
 
 

 

Peg 

   

 

   

    
  
  

{SHH MRSfe ALTEWEiscinabeegPEIOSSFG eHeanon
SAATawfRIZE LZ hySAUCERABoPe1SSEaMISSfeitminHeAY, ~£GBPAYie8 i
REOS48 SPOSTID ERY eTETTS] PS) BSS 4g FAPSKePY

RNYKs
fo354]

fo352] BY JHE :

[0353] Sreeawise8=fiS2BtFhverea8wv§eBSb- 2 B48SS NOTE SS ALQCL2Sks SEIS SS PEramet 8. LBB4 SARASEPE
8hSUbEBNSe,ar ig Sm BA BAS RSDetSREPE BE 

(345 . BYPASS9 SS ARR ECORESET[8]

48SAUSeCORESET< mIBae}TRESS Sp Pil2BQ{EXOfa]IIRS ifs itoaminehy SaeeiAANAJRBYARa 48g Ey ALSBeorCRSP) TR] PRLS Ap YBAS OS95 TAYE Se Beay BBSBoSSYAY SE ososhe LozHeee“HX XA SE

  CORESET5 PLEIMTHD ye AL P2e CEoot

aati1S 55 5SBAXLS BIRR M3oR SS ~
  

  

  
  

O11 ww

Ex.1002

APPLEINC./ Page 257 of 419



Ex.1002 
APPLE INC. / Page 258 of 419 

CN LOS199819 A uw RA OB 42°42 WE

  
 
 

 

 

  
   

foss¢] AY Ged. bebe PeeBeeSBONTTAPa

fo355} SHES 2

[6356] fy4. Fort | AYER BE—3femaityaMetSSFA ANYRN,SY aH38eleBE,
23 HASS 5 CRIABROGees[a] APY RAPAe? PEPJSAS. BSPes AIMSSob Ae Hg as
Jak BrSEN SS ~~FeeSRSRISPOESSiAee SS

a AL SEES ave >TERSSESABSSSFTPP45GEEKfA] SUSE FRAN, KyER.
(03871 AP GHE, AS SE HA PAS 4s 3S PAYEAS) OSSeRSBTSAARe)
aN BA), ARSEPAEIASEB
[0358] A OR ARSUR HRA BtVERE £9. EURIRD AK 22 SH By 9BER BR GSD ER BY EA AA AY
Both SfSEBSSES.TAY PAGEHBTEPAS EPS peeenaemieeheeT AA,BU28AYO. EP AY BA Abt SPS]SPRRRSE Se SEESSe
PETEfis AP EPAe ORE TPLEIS SiR, BY EAL ASfiFiteiaisa
HBR PESTNS APR. Be AES PDS)IEBP GEABOD BRIES PTABY SePS

SeBRIE AS7SEERRSSE ORE, AAS SH ANSBe SP-E RPeY ERPE

fo359] DA EA PSR OCCA AR AC UHAS OeSO«wR AS ASSD aSASW APsSaBY

PRA DACHE TRL. RAS BA_DESYBHASth. ALTE Ae BS EDEN . BERS CEAy ee SE18] 48) oeESE SE. TgSE,ASEST GREYU

  

  
  

 

 

 

 

  

  
  

 

Ex.1002

APPLEINC./ Page 258 of 419



Ex.1002 
APPLE INC. / Page 259 of 419 

i FRO OM OB Pid ik

 
3

Ex.1002

APPLEINC./ Page 259 of 419



Ex.1002 
APPLE INC. / Page 260 of 419 

CN LORLQSA1S A ie ARO OM OE 2/14

 
 PSIILALLALALEALAL

Ex.1002

APPLEINC./ Page 260 of 419



Ex.1002 
APPLE INC. / Page 261 of 419 

S14 IR

sreesetenenneneenate SSSRTABSetn

 
aterpets
 

aleeLe
NotengccaR

'
|   

al

wy ond

Ex.1002

APPLEINC. / Page 261 of 419



Ex.1002 
APPLE INC. / Page 262 of 419 

HseBLES

 
IZ] faa

Ex.1002

APPLEINC./ Page 262 of 419



Ex.1002 
APPLE INC. / Page 263 of 419 

Wa Ui BR ae Mt iz 5.14 if

 
Fl 4c

ag

Ex.1002

APPLEINC./ Page 263 of 419



Ex.1002 
APPLE INC. / Page 264 of 419 

RP9gGa 1a A ht AR 4 My ea 6614 IK

 
60

Ex.1002

APPLEINC./ Page 264 of 419



Ex.1002 
APPLE INC. / Page 265 of 419 

CX 10199819 A a)aa 714 BE

 
 

 

 
6a

Ex.1002

APPLEINC./ Page 265 of 419



Ex.1002 
APPLE INC. / Page 266 of 419 

CN LORLQSA1S A ie ARO OM OE R14
sansengggeeees

fea

Ransanncensnensnet!

 
 

cl

: CONRSETI |

 
 

62

Ex.1002

APPLEINC./ Page 266 of 419



Ex.1002 
APPLE INC. / Page 267 of 419 

CN LORLQSA1S A ie ARO OM OE B14 i

 
Hhsihcdeccd

 

 
63

Ex.1002

APPLEINC./ Page 267 of 419



Ex.1002 
APPLE INC. / Page 268 of 419 

sa4
‘

St “yeCN PORLQGAIG ut FR BR OR OB 1Oe14 TK

 
  

 

 

 
 

54

Ex.1002

APPLEINC./ Page 268 of 419



Ex.1002 
APPLE INC. / Page 269 of 419 

CN LORLQSA1S A ie ARO OM OE reid

 

 

 

 
Jeeneeeneenneenenal

 

 

Ex.1002

APPLEINC./ Page 269 of 419



Ex.1002 
APPLE INC. / Page 270 of 419 

i FA OB Ot Oe 12/14 ik

 
i

Fe Ba
if

66

 
APPLE INC

Ex.1002

. / Page 270 of 419



Ex.1002 
APPLE INC. / Page 271 of 419 

CN TOaTe9a18 A kh A OF OM OB rae14 Ig
Wa encisnnn ease en engsnns Sennen snes ns SensesSn ASRSSSLSSSSSERSSESSDSSLiSennen

HUE {3LoeBO

> $902

~ S908

Bk,RK,

 
 

oF

Ex.1002

APPLEINC./ Page 271 of 419



Ex.1002 
APPLE INC. / Page 272 of 419 

CX 10199819 A a)aa 1414

 

 
 

68

Ex.1002

APPLEINC./ Page 272 of 419



Ex.1002 
APPLE INC. / Page 273 of 419 

Electronic AcknowledgementReceipt

Application Number: 16673151

International Application Number:

Confirmation Number: 6936

METHOD AND APPARATUS FOR MULTIPLE TRANSMIT/RECEIVE POINT(TRP)
Title of Invention: OPERATIONS

a
a

Paymentinformation:

 
Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

4242441

Foreign Reference US7824120041502IDS-OT.pdf 10911 b8d7b6ec59c4934c7 129481 Se8edb)
45522 

x 100

APPLEINC./ Page 273 of 419



Ex.1002 
APPLE INC. / Page 274 of 419 

Information:

8824205

Foreign Reference US7824120041501IDS-OT.pdf 2eaSOfff8df354535d 1e775ad8d75a84d 346}
25d4

Information:

532749

Information Disclosure Statement(IDS)
Form (SBO08) US78241__IDS.pdf 6a26c1f816b31f6fd09bb3239be0b0f73047

4a40

Information:

10725439

Foreign Reference US7824120041503IDS-OT.pdf 6bf80af1 0373adff63e800696ab298F3 58de
249

Information:

This AcknowledgementReceipt 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application asa
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
Ex.1002

APPLEINC./ Page 274 of 419



Ex.1002 
APPLE INC. / Page 275 of 419 

Enelish Translation of Abstract of China Patent Apphecation Nao. 

CNIOSO927444

Vile

A kind of reference signal channel characteristics callocation
methad and device and cammunication equipment

Abstract
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ZEEE PHSSMA AS Boe, CHAS p Re

£Bidop) 2+ GOH 2 ae SA te Mey a Ss Bey.

fet Sel AH SS iphysical resource bloc) E PERS AA Y Of nw RP = 12
AANA HWS Vosicl Burt Sas ota Sa zaei Ssse

OPE Nin- WARD Hes} OPA Bic}. Of GH Sui BAAS SclARN SS

WH = (physical resource block number} “res @ AP PE GAS «ay 7Fol ALS SA

12} ZF of F o4 Bich.

 
 

 

reel Fieclcd ut Eéearrier party 2 Beret Hao AF Geo eg}
MUM (subsePS O1Sstof SA EL USAT S SUS * sich. ofa,
Sol él Ge HSS Ab attMe S20) Betsey FP SMP WH
AlooF &]

Ne 3

WAAL AS7t ob Aick.

sy
3H2ChBeam | management)
NRG@ Bele oS 2 ol Mel elect.
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[108]

[109]

[1 19}

(114

[ti

[143]

[114

[115]

[148]

[147]

[1418]

[1 19}

124]

[122]

[123]

[125]

pf hycl{Beam management: DOL BuL &Alo} ABS + WE TRP S&S

= UE HE25) Meiwep B SB Saht Ala vi Pe Lae BaSa}4 HA
Irf

&| In  

 

BM AAS SA SSS BHA

-H Oe. TrRe (S) foue7t AMS! Sie PS Moe |Stt

-G STR (S) KE ve SNE H Se Meo] SHS Awse Sy.

- 3 ar ver BS Bol vitae? Geer Meo) Bee ease |S.

- BASE Beam ar Ur BYPA oe AZ waa sranw Bi£E SMH YS olSsol g7 Bas AWE Sa

Te TRP Bucci Si txs Rx Bf HS tcorrespondence) = CHSH Za

Bo ec.

-TRP HAMTx Rx HPOHS SOS S HAL BtSRA RACH.

-TRP = TRP S{ sit OFA oO] RAP Bal cHet VER GAS 2 AA Fi zao
HSS SSNS Fstirerp +A 2S Bee = eich.

-TRP = TRP Sf abit oN Ci ry GSol CHS TRP S| APSE! = S&S Bo oi wm opo4nS

oeS 2 HSol Att tre tr HS Ges = Ad.

VECHM OTx Re HMSSUS S MUS Flv SSMA AH.

EL VES aeul aA Ci rs Biol CHE UES! abete! 3 = Sof visaod

AGH aHSS HB vets HS AU+ Wey.

-UEE ott OFA Si Tx Boj Wt HSS a = Ho} ViseTR Sl Al Aj of
8

ea +4
 

ot tA El oS ahha, o|Sl oot Si

-TRP Sue GBS we
realeqe ofce

“a c oy Z
 

Sm BE o_tiit2 @ foal abet obif HE Se) TRp S Load

P-1: TRP Tx Biuerx 2 (Sj) Si NSS Al Sleb7l Sak A ole! Tre Tx Bal

- TRP of4 REY SS Beyoe Hee A AMS} A
SlEck invay ClEldnte}-TRP Tx 2 + Bisweep) S BB AGO VEHAMS BESS

r=]

ye mo

Aa 22S S#Hy ce of BSc] dee} Slur rx 2 sweepPe rn

 

ai

4
mk

z 

RP Tx Hol CHE ue 3S Wool PiePlesl -TRP Tx HS)
7 APS

P33 UEv} BESSA SHH Bea Sate Tre tx BA GB vue SHGhue

8 7

Soi He Sao] Sah & cha e Wl=. 7) Ad SD fepreiedic reporting) = P-1, P-2

Gpg FHS Po APS Sich.
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[130] HES (EHS CSteRsS) 8 Ht RSH FES UE SHE kK Ha SB was)

HoePROA UVES He NAA tTx PSS SH BAS PRP. ayia,

aan

a

N& Heal DYE SE obiich Se SUS FH RSof VietBAS

= PHY E VHS N<K OAS NAS BES) of ce

L&eH eS ve& BSS = Sch Sa vez K> 4

= -AL= -3bY (NEP) CS RSA Heo Chal, UES NS) CRI ICS-RS APH

 

48 Fal Su LE AP APS Bebol Ef thigher layer

Ad ao4g 32S A Ole

-Net Bo MY eisetting, Mei Ai RP Sa

-PDARWB AMA ea aase Beislcs: SR MA ofA Mat sit,

-CSI-RS Filtip41 So pease AAA PPR eeoce AS eicy.

-P3E2 GU MHA Ero BAof AHS + Gch.

-Hoah OlatHSS =Bate HW (reporting setting)

- At SH i aS LP EELH SS at

-L1 354 SUG! measurament reporting}

-Aldi SSB YC: SE Fi Alaperiodic) SA, F 7] A (periodic) SN,

b- KES) A (semi-persistent} Sh

- oa] $3 Al Yifrequency granularity) Gl] AlH sla Gea site MBA

-4HS Uo ASSS ZHSS FAA MHiresource setting)

Ai ZR OH Sal of- wR oPAl Sa Spa; Sat wb xpsa a Bay

-RS 2-361 NZP CSERS

-4ag site! csers APR Me. 27f cStRS APH MEE KE CSELRS

AHSS ZS (KAS CS-ERS Ab HS2 YS Heol HSS SY - A. as

EE Ws Abvti See Be BS7H

fe, NRE L>18t 2S

-S[ 489} G2S2 isu = ee
re

-N1 So} ChE! S BSF imeasurement quantifyiLi RSRP Go coi ta Al Pe

{CS-RS Vi csi 2S2 He Sn
=

ise SS NAS DL SM BS Ue = oe
 

 

- 4S 7}

YS us FE AS AUS BPE ve SHE Fae + Mo. He A)

28 7s Pee YES HS BS (furnofh Bt VQ(HR Sol,L = 14

FEN, 12 2S

BENS + See AS Set.=

ite Sp BL AN GIS theam pair fink) Gl

of QA gee! ula GEE! Gold ot
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{154}

[155]

[156]

{157}

[153]

[759}

[180]

[184]

[182]

EPO). HMEo Hj SP Srao HAUSE Bo SS

© pA Sich.

WeNReE SP SHSeuL NSS NSa| HP AAS Bo veal

 

 

BA Moe SMPARS2] GHEE VAS CO Male US

Bato ESael (HS SO random access region) 22 Fiillistening) SiS AGA

AL ICH.
tay
SI arajSe Spal ul SBAVAPPEE PRACH (PRACH AlPid Sintsbi APRA ef

Stet Af7Zt GLAGIA. (instance) Of FE PRACH Bop Alf PIATRA | CH oH

FS AS Oo Sala + Oleh pp Nes! BHS vEFPANS eS PAN BSS

APSeb7| Fat HS SPURS + WES RA Ae.

Gl 
 

un ule
 

NRE @ fgee indication) Of ZF Al g2ol Bi eels abAee 4co
Ss

fi gt KLAP7E ASS ae cserns Fil SUS SASS ue S BBA“Al Ratod —i= Qc. S Saf veol AALS = Sich NROapes
QCcL HriOhASoxr.re AIA SIA AScHel delay, Doppler, average gain S O}

Chel ubcfol | HB obiict = Abed As} Bie BS He S ZF epeko] Avi

-S7PS OFM O04, GS = AP Spe eeff RIGA angle of arrival (AOA) #! E38
HehaE, BYSe oS FLAPS =A Bt 8) MOangle of departure AOD) 23

Bepol AS CO] Bes ict.

NROEA AP! angle of arrival BEE RPe}O] HS & Ast Of spatial Rextreceive}

parameter c} S@lop viz avic} . 3, SN antenna port 7 C} = antenna port Yt

spatial Rx parameter EF AOUM act EG Bitbat GES shel | antenna pot S

+ AGE AFL 7] SQ +Al Giienatial ites SBS ARB oHaE FAS Alsi etch.

Ho, oe BF YO] FEXl= O] of S F antenna port S MSS UW SUSS

FAS MS BPS YSES BPAAAS Ae S Aster.

NRE AlG{ ait Soke Gholiat Msol A SMA LUE YS A Sse

ME aia Be2! theam pair fink blockingy Of CHE 74a! wepusiness}) S

APHsh= NRPOCCH WSS Wal, vec SAM ae.ae aja8oya4
NR-PDCCH 3 @ucl@iatkSs SANS + ck odsid meat Gm o alckhereS

BAAS ve so VAS > Wc.

UE AN OF NR-POCcCcH oFDoM ALSSQ AM A cle Ew Bays a

 

  

NRPDCCH 3 SUHSIES Fes Aeces! Be Sas Nod

NR-PDCCH 3 SUA Ga7! Sttuerx PMU BBE Reto] ae YS

ALS AL SS HEE mac ceo Slal PARAL BY SE At Set A Hpol A

Wa Sich

MHS NRE OL RS PRE} SES) Bot. Mol Apso} SAS Fletoiers

Crefif ¥ ES) AP ols! SZ oct FEMS RIALS RPA PHC NRPpccH G,
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{163}

[184]

[185]

[166]

[187]

[168]

[169]

[170}

(1743

172}

[173]

[174]

NR-PDCCH B @ilepeshea FX Peo dt HAAR BRS ARS

HEE MAC CEADDWALRRC AD DES pe Apa Sa, A @ transparent

Syke SPAPAP RPE BS ofS Apaws Bol za A och.

Sip FHAS DL OLR, ASA SHS Ha NRE DL RS Pa} BES DL

foley alte ci pmMRs Peli} BE A OO] SFt QcL Fi WAL RIALS RE BCE.

RS fait BES USUWE SEE OC HE Ba AB Sa RAB.

SH, Of PEE OMRS ali} BES ac. Saf Ve Rs tai} BES

LFeb Mich DL GP Ole] Altol GB DMRS Peli} Best HA Of ERS

Palit BESO FS AES acl 2A LER + Oct.

 

UL(PUCCH/PUSCH} Bl AL Al GH Cal ghePe] APB Of FIA UE H READS

Gat Gl Bol Ohm NRoiAd UL Hf! X1ALS spatialrelationinfo. fleld «2% of 2! aff

UL Bp Of A] Ad Eich.

4f 7! spatial_relationinfo. field = SRS 7iHF Sh uL H moj BH Gari | As

@= SRS resource [D{s} (SRH =,OL Za uL HW gop H ealayse F

[HSE SjSASS BAP DL HS AAS 7! MF OL RSV! CSRS resource ID(s)

SSB IDOLE NH Babe GSrpiCRh S&S & SSBisynchronization signal block} 1D (=

ID, eg PBCH DMRS 1D) & =Se + ict.

Gee PuUCCH GE CHetuL SP ALAS 0) RRC layer OFM chiisl SRI CRI Se

S35 1D spatial_relation_info. field S$H oll Sj aff A) Abs 7iit, Ga RRO Jayer Gf Ad

SS! SRis, CRis El SSB ibs B SUE S MAC layer OHM Oo BS shisl ips

AiMsbe HAPS SS RAPS HB BEL.

of 7p At, (2) 28 GS, RRC layer OA1 spatialrelation_info. field 7} S- FR SSE
RPO 7K eta = th.

An

SES PUSCH of CHE UL @ AL AL Al Ab 7] PUCCH HE CHEF UL BL APAL SS

Sapatif = OBS uL  ol@eam par}GBM Ol BU ofS of E UL fink

adaptation 2 Ha (GHP ut Bose Sah srs MS oleae 7ojasz

RSYC PuSCH HW AALS af & SRS resource 10 (SRD & Dc! & APA etet,

OFUH, cH S& SRI higher jayer HM 7i SSE StSl SRS resource 1Ds S sis

RiAbeo Sst olol, A 7) SRS resource iD SB = 2 2 (heam management Bis 3

CRI, SSB 1D, £ & SRI} spatialrelation_info. field = H YEH + Bet.

ate

EE! NRA BE-A] SS Sfsemi-persistent} CS! PUB PuUcCcH Hg abitet

PUSCH © & A] #4#ret.

Gah, BE-Ap Sa cs! HyS PuUsScH = + Wai 7) Fal Ai = SPSi(semipersistent

scheduling} PUSCH Ai HN 2S G 4th @Abopy} BEY Pl one-shot scheduling &

Bsa GA Bas CoRNT! St = SBf8) RNTI SB S of scheduling grant B

Ri A] BEF.
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[175] Oo ADSL RNTI = RRC message = 4d 2 Strh.

[178] ofeh BH 4 PUCCH #2 RIAL FREI RRC WebOlefel BAB webuEse

PUCCH 2 AL AL GG MAC CE SAID] &} So) Gai Lp & Wich.

[177]

{178} [3z 4}

Parameter name Parameter namein { Besecription Value range
in spacification text :

PUCCH- PUC CH List of comtigurations of the Each element af Uve fet is ar
SpatialRelationtat SpatiaiRwatoninio i spatial relation between 4 reference S5B tndex, NZP-OSI-RS-

° ; RS and PUCCH. Reference 8S can ResourceCantigid, ar SRE.
i ce SSEVOSI-RSUSRS. the are ResourceCanfighd
{ more tan one 8 g

: ablects a e:ngls slament.

[i739]

{189} [3i 5}

Parameter Name Breseripton Sizefformat

PUCCH- Provides the spatial PLUICCHresource 1! Bionap of size [8]
i a ~|relation for a PLCC (Bemaactivates one oftheieentries within the RRC: SpartalRelationinfo|7”3 Pesce

[184]

[182] re GYR S YBse PucCH &% S+ 7S HS HBaqe PuccH = #

slot HAT NH ERS Me ce SS) PUCCH AHS (S32 NS 285) H he

N 7H} 2S of ZF =F 24 af Rich

[183] Gif, SsFei Nn GPS ope Gt Pon MEE AAP SE HBAS A OLEH

HE Poe ANTS AS FES Fe Vet

[184] we St],= FF spatialrelationinfo field 71 Ff sint LOE HS AS ee

Sp FS PuUCCH Al Heo} 42 SB APAL S| a, Ola SUet

spatial_relation_info Be HSH] SSE SE SF siot HHA He sie shifsl

PUCCH APHIC] PUCCH symbol group 4 = spatialrelationinfo “aS 8 Be

SMe, SEGSA Mees) ASS FER += Bic.

{185} PUSCH SAS SNS VB CR BPS HSS = eee as GE Le
2s] S2E SRI gS HSSEA ofalo} heh PR SS REL

[186] TeNR APA SobAd DL ZF Es De a SBS! TCktransmission configuration

indicator} fleld = LTE &! PQ! field 2} Abst? higher layer OF Ad 4d EP Cpa}
*,

QCL reference HHS (eg. CS-ERS AHS SE SSB a HS, A SFS SAN

SMSF de AAS SHS + SHGra ape
.
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[187] O47{M,QcL KIA spatial parameter OF CHEF QcL RIALS BAS += Bry. ofS

[188]

[189]

[190]

[194]

[192]

[193]

194]

[195]

[1968]

197]

[198]

[199]

[200]

Se
SG higher laye OAT SS Sol op as ABS SUM tel field S Sal ah

POSCH JF Hb pi Rs HSS MAS ERS AAS + Qi.

QE +A HAS aS DL RSQ + Mo Mesias Gl ci training FI PA

HS Neo af poscH AS TAS + SICH.Gi!

at OFS Sf BY Shybrid beamforming}

CHS CELLimultiple antenna) S OScho Fi 2) BSA weamforming}of Fl[e2“pSre

GSA FSS] Yeliweight vector) = Gia G! Y¥Eliprecading vector) SB HSE

AAopet obtfea 8! StAtranaiog beamforming) FIER} Ci ALS Y SA caigital

FHSS pes + get.beamforming)

SEW PSN FHe 7S Ca} PRO HSS BSN Fold.

CHO CIRPE ADS RGF MaOSS ASS oecl Bee Evite 2

aof dist HAD A=.© iPhase-Shift, PS) } M2 B77! (Power Amplifier, PA}

HME HAs] GS ANS 7S Sinisa > Vet.

eT HaAS Hao, 2f CHL O] BAe paShes7hA che

NSESE BME opYaesa HSS Helprocess) FE PAI SA FC Cf Al

Soy ofbbaea Had Avipa BL aies7i S+ 7Bal (complex weight S

74 Gp Sree,

6c OS GS analog beamformer) GF RF APGURE chain) SS YRS

A&Adransmitter) Cf SSH bieck diagram) 2] GAS Hebeic} [ae UR]

Mo Ws Ht 2Seo Hes AoE Ao] ofLic.

& sofAl Re aAbChS FIRICH Smaseband, 6B) AS7} offsea Aise HEE

MASS] S dojeose BSS 7We Yl past SF) pss AAA

SAN ubch Bisel Mo op BaD YF] AA] Ao Se

 

Cf Anarrowband) MAO] Falah + Sep.

ffs ORD LSS vise ae,

NAP somo tase GPasioe Nes s $

O}S (multiplexing gain) O] 4 CHAPS & Ar}. EE O| BP, Alig APRS FPR oS}

Gow Bf SAO! S olatal PS +E gich.

 
  

O[2} SSE cae # SA sr} Hel BS mimo # Woy”

C} GEA Elidiversityy SF}Sst O| 5S RILHSSi7] V15i BBiBaseband}

EZHedA= SRG Chale POM BSA oO] = Sic.

& s= CAPS 4S Hidigital beamformer) GRE APISCH SANE = eS}

BSE YS isd F328 PAAR HIS ye peeBea

WHS AFrskE AGE obL{ich.eS _

Fe AL PANS aa BSAA GA Bao + sol te +s +

Ex.1002

APPLEINC./ Page 320 of 419



Ex.1002 
APPLE INC. / Page 321 of 419 

WO 2018/128376 PCT/KR2018/000101

[204]

[202}

[203}

[204]

[205]

[208}

{207}

[208}

[2093

[210]

Jcho A 7ioh AYRF APIS pAS BH He SfE CL KIS YE BA Fimo] ae Ul
At~F

Bb mi pad

HAS Sloh GSE SA ASA 7} SA Gholepal AMAoe

 

= ey}

He ofr}

re Eta we AOBP Sao eee s+ Yoaee SAMOS ASA B

SSSHNs + Uch Ba shilet Un APA oOo} Bas HA we = ao al

BM o Fsd BS AAS Sl FUR Of FA RD, Ofof beh, ALA Bf S sol

Besa SAGS) SSol Fetch SS SAAS ARE FH BoA

MIMQO-OFDM 3 22 FiS ol MSE BE a SSE fsubearien HE

SHH Bo SxaB+zase Br

APcbA CL xia BP Se Fy He AA SWI SStSnisk GHB Poss

7BoR FHS HACE E ASA Sa Mee S ASS += Sich.

, & Hol ai Broo, , oO} BGG (4 LTELAY) ALA BofA =

fe Beg 7th MIMO 7)of & QS) ect.

NR APA SOA, Spal ePralibvh Al BS Fehe 7A Oi(massive) MIMO #2GO}

PHE+ Of YE Roe ASH icefular) SANAME MIMO FBO Sade

AIM Sed cheap 7} sale FSBGA, ACH MIMO) Bd oj atti of

hel, APL SEA Chelif oe) AE AAD EE + BH oY OfAFoe Axpst = QICf.

ol,Ol MIMO # Gold GA SAA claja #2 HS FiS 0) MSs,

SHS Cl SB As HA Ba Ashby eB BE SAM*B Eo + Ye PHO] Cra LE oF

 Het As ; 1B + Mahof Bc}. ofol mek Mise Malel SIEoS KZ,
Cai Stas RFA RSASs FOMY PHY SMLE MP As

Ee, BAGS FE Cheju of Chol | Bf41 e! Alta = Gichanne! estimation) 0}

Ggach BG ofiiet Foo APARMIS AS ANS FE Hif}e HH

AM MIMO Altea] Chet RoW Bay; Bea Se BV (pio) AES

HOW GS Halo ve OP As Qt.

SR ACH MIMO BGA GA AS ote GEM zie of HSUA

QMS ao SMO Sere SoHo S Se.

 

Ofof Bhol Ch-— CRESS GSH Slat Yee HS FOR AB SSS

eA o Pose + We Sa AAS MSs A FS Be HS Mofo a WS)

& Olof AL SEC.

etd . HChMIMO # Bode oben BH BNE CA ae # SA Fin Ss
4

FESS We Hoe Mes e Aa ol, obesea BP SAM CfAla eH Ses

SAS HEF a Of ck thybrid) HHS SHAG SA GAO] He act,

OL iY, Of cHO} B 4h UEP 2B Oe ope a Ss FieB chaise 2 Se

FERNS GS PSHHAS ol Sa 4, os ofS alo Heo S Meo}

PMY A Veh
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[244]

[242} Ofea Fie Bianaiog beamfroming}

[243] WPA oe oye? LEY esSPST HZSe diow sae cfe

HEA SEA HOM ORS + gic}. Of Mf ope a HW Ave Sat

Ajo} et ae] Hol chet SWS = ae + Bch. thei HAABen 2

© cl Ol clibeam training) Al CPS Mal eo Bal po} Yi eaot Al RIct.
[244] SSE we Ao sea Ae Sa Ss SeH BES Patol Aiz

SAA ea! 2 Avis Bao Pos, OF Fic}, OGY, Bal SEA Blof cee

2 ALZ! fee Of} BY -@ SFA] oO} ZPOl RHE + eich.

[245]

[246] [> Al oy

Ts. Fi, x {Kk ,xB a}

[217]

[248] peté4y 2OFA] i, alte] BAvHGS Pal Ber AWS Colaba, KL =

QA @2)+8 Sdlaa K,2 eA 2S) =sS soley

[249] G7e = Uo cere! AAP ofSof mp ope 8 A yet SPApo} aiays

Pech & TEA NSS HWS Pe AUSSeo Hats Asse

7A gy Ob LIL

[220] E724? MASA BS KEL Ola, MajAl Blo] & K,7i 11 BS 3}
PERI EICE Ofan Mal =o Bo awte BS. SISe Alz AAO
LJHSP AZ! GtyrOP O 4) Sich.[224] ct i oF oh, en HBMS Habol AQ Apzi peloh Ad 17HolBE= Bel of
eae = gece fF yo ueube 2 ol, Mai ae} Aca “syPi =ese
= Go7l flabede Fol Aig Setol SPHBFS open Ae Gat

SEH = ALES MS AMPS PE PS AAAiy S PPARSS

He Wee} SS, Sen Cred po} Sli Ubch AS BPP SvtSa +S, Bh

Geos Aldbol eps = gc.

[222] ee BF BS DaciDigital-to-Anaiog Converter} Gf2p GY Ap Zt 2993 9]

$42; APG! ut Scontinuous waveform) =| 4 7ikt FIAZIS GASPAPSi of Me af,

Cj Apel Gist Sy Gb Rp eee Blo] CHB E cfolt strvfo] BS HIODE Sict.

hepa A>) Seloj Stel Bop S7ees AAG S20] ZAG,

APASO} @ Algoss) GO] S7h B+ Sich.

[223}

[224] ASA SL BE Ue MWichannel State information feedback}

[225] lA Aldegacy} LTE ALA BS 2 Bet aes! Mech APA Sitcettuiar

system) CHA, GSS Abid 4 Aichanne! estimation) S FFF Bf GiBt Als (o}: Aa

 
Al @ iReference Signal, RS SBS 7VIxIS SHR + Moped aft X Gl 4channel

State Information, CS) SB MBaa, HSH gS FIzjSS HB areporty Fe.
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[226}

(227)

[228]

[229}

FIAjS2 GPSS BE Weedbackh BE csr Ui of 7] Pafod iol ei idatay

As(S ateQoa GonljS Bare _tre ARABS! Ay Gol Ho wee

csi BES ale Sf G Sicnanne! Quality Information, Can, Zriiza Ba

Ri)

 

Piel A (Preceding Matrix index, PMH, S84 ALAA (Rank Indicator,

Ojo cai HS #4 pw HilYk Sip; EJS oy chal PAM S&S Abe ech.

MAL cq: KiLHBS VIA] SO GOIN S Nee a ons! He G Hes

7iGi(Medulation and Cading Scheme, MCS) S&S 4S =f «iO ci AISSt =

Sid ale #2ofc.MSsbreis SMSC RYO FIAISee NSate

AAAI S| Rae go Se Bose AS, Ste Zeca gS FASCS

RIE WESeca ge WowWee FixiSse ATM CR SES HS

At -f (modulation order} S} 2S apt Be! Yl }S Yea

BcHS Me trl olsf Gel yixiswa Gs zis PMH SAopves .

He Seca dS yikiges wowed feca dS wow ee

FARR SS tose Ye SR ASH SBE WE RSHSS YEO

cH Ss UMS Br.

(Secs pM Ho Wwe FAIS OLCEA CF ERLE (mutipie-antenna) SBNal St

2, OLE FF MIMO(Multiple-Input Multipfe-Output} = cla 7] {precoding

scheme) S NST ACL OA RES ASA He SNe SSO FASCe

MBde Mes[ o ZclzFzo & Sopreferred precoding matixsy BH Ole} GAs

HAS ASSESFae oS Zo aAea mimo ASS = Nota

ARIS opoudet mimo Zelaes se BEY & apo chet Hes PMI
HoOWS Sal NSSire ALPAGS! BS pm Fol glo Bae Sade #H

Ase Meuimo * cla Giinear MIMO precoding} Tt 2 ca FIC,

Ol BP FAIS a ete Oss ZBeleae PSs Fae

 

 

 

FES (codebook! S SHUT B&H, POS LW a4of Mimo Zeige See

BPO Pal index} S SEC. HeahM, GAS BES LOA FES MSste

MIMO ZZ G[aG! So} shGtsfe PlERAS py S = al HiS wstog abet.

HAs WOM BSYS Sas ech O] Ml, pm gro; Pe Al sje; CraAso

PME UES Beh. UAtS, SA Crat} 2 Edransmission antenna port) Ol 7 8

2 = FRO} CISEA BS. Mit pPeicirst PM) @ Al2 PMisecond PM) =

2/3 749! @ Tx(Transmission) MIMO XfizeBo FSB => Bict.

[}SC2 RI oWS FAP Sw Geol ckS ProS Nala of Sz!

L$ St ispatial multipiexing) S S ff cl S-Ai Ol Climutt-layer) BGO! Vises BS

HAO] Aste He AOSo He PSPS ASA AS SHOH Pao
#

 

 

>

FAISSeH MSE HSse MS Aol += a oe AS ofc}. GGL ric

Pai &} GIQ Bt BPAi7i Shed. iM& cole + of Meat Fi xls = 4bsrs}col ojchal ods = cfaeS NSapok ssa Fi SA = iol of af 7}

We oc.
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[230}

[234]

[232]

[233]

[234]

[235]

PMYRE Hic Ul BAH Gol, a a

TAB =

ay Of of

eOlG] SS PM B B Sal of HAG)

PCT/KR2018/000101

AAScoS
 

$292 PMD BESS

2HE Moe SHO a
 

Rie} CFB Ol ett AHS HA ri olal >

=Hao SAS 7bat EEO} Sick.

Ojo, EAE PM PofSo}! Bapeiol An

FictS7iNtx Re SSN, Bes

ch olay Sf = Nth & Al ob ay ,iTE ALAR ABS UNS cial =GQ 82,Ns Woo es=z ize Ss
Oi xi ab AR Eich.

& OF qaieid SHEE PMYRI E, = Bi

relate wes #34 gS GS obst= Te

2 ro

2] B7tob iG

ff} 2A LTE APASEOR Qe aeetoR MS

ra aie Oo La t
BE +S NSE ASS

Tt PMYRE xpouls]

S R-oloiR4ayer) HSS

LHASPOY FPORAD RE

37S ei Blstct, mbebad

-H BAS OC pa 2 OSs 3 svt Ql Sich.

Sint y R BSS] Ba cvank) ga

ei af

Saad S| PMYRE # SO) Obobe

Ba BSN x R HHjQl Clara

Ad AY

 
 

AOS APSA Pech et, SB AANA SASS PMS Sato ANS

Fist MIMO Z clad Sad Sessa MIMO = aan Hes Leiba

BES 2. WeaS SASHA Sho FSR Ws FMS BMS

FOS FRR SPA Ceo EH, BS BA MOA SARE Rie Aedes NS

FOS!

Eas of OHS

broadband) system} ] 4— rir ey(le 4h ¢
SHE MA AAR Sse Sao Ws

ayRA

 

Ae LTE ofGt Rac

 
=

AJEBHE (subband): ] CH csi SSBB

SAE}

Tee} LTE ALA BAA CSE SS of CHEE RE

eB ach VBA OS =F FEY BH(periodic)

Contral Channel) B S&S of + BaD, w= Fi]

PUSCH(Physical Uplink Shared Channel) =

PUCCH & & aff

SEPUCCH CSI reporting mode} = HE sx}

PUCCH csi Pa Fee, Hol Fiat?

2G] ory ek URS Wo Wao2. sto Ki oF

we aeY of of:

Sapo] He Wee Bol se eae +

Rj OSE 4ASerd 3 Awe Ea

cS! R}ES#=S PuUCCHiPhysical Uplink

74 Pliaperiodic) CS! EH] oS

&S afl - Sf Sct.

=e = 7a eics: s/o Wo} He puccH csi Sa

Bop wae +» wep af 7iohad,
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[236} £6}

 

| Wideband

Feedback | (ontyfor CQpen-loop SM} “Se
Fype

UE
selected 

Grp wis Fis cics FPO WE FAS a i

APM VAG LS PY}, o BH, vlAse 
SSGa Aol Ase Sal HP FAC cs: BOWS S chtrigger) PE}. LTE

aol Hide Bye

Rio Hay ok ape REoH CHB! PusSCH cst ¥ @ SOC PUSCH CSI reporting mode} =
-

EFTPoaas + Be ol SS Sol Bare PuscH csi Fa PoE

@ S AS Al a Sf Sihigher layer signaling} (5, SH AS WARNS Sa AALS
tw = a

a.

 

[239]
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[240]

[244]

{242}

[243]

i244}

[245]

[246]

[247}

{zt 7]

PSE: reeshark=Type
 

No PMi sot, TO, singie-antenns} ‘RathPaEEE

wetepand : Mode 3-2 &
(ntdeband Ri

: Ts widebard—Ctayanit)
S°¢ wideband=CGRSbI) if Re

: UE Selected : Mode 2-0
fsubband of Rt tenty for Gpentoos SMI Ri

cay { Wideband=CQ} + Best M coyoDn 4) widebarad

: Restle index 2°94 wideband cane

: when Riet Saf of iest ondeward sat index

 
Higher : Mode 29 Maile

ada)yaRgpeat[OoHOSKid
fayer- {RE tonly for Gpentoop ght; Ri!

: cba { Wideband&d;  K4bitiraubbarQHebiti Vi weeberd COansaTe Baye)
feubband i aed wideband=-GGI (abit f+ ght} EsCON} te ote

 fawhen Ret Gof fest esdeword

  
PUCCH = PUSCH Hc} tt Hol Mae = Qe GOs! BS, Hoes

3 Fiipayload size) 0] 42SS PUCCH CO] AS NSaDA SFE csi BES st

Boy HMasr7l olds + Bcf. Ofob beh, 4b PUCCH Cai Ba Sel tect cai

Spy S MSste Alwool.Me= Hehe RIS MSaeE Al Moi chaz

AMES Grp YS Sol, 42] Mode 1028) Be, ABS SUPUCCH HS

AP MAPA RIGt Ste ba CPE PUCCH Me&Al SoA S CS COW wideband

cans Hs= an
fet PUCCH HiFSIPUCCH reporting type) E SS PUCCH Ms Aj of
AEE CSi HE oO} ‘SR fi}o} Bes = Mey. WS SHRASate

Br SRee FS Mtype DH Ase, BAA CAHSste SVSse

4S Bitype 4)o] GSlch RPO} cht Wil YR 4 Fi feedback period) 2

SA! (offset) dF} CQUPME Of CHE Hf Ye So] GioOomAl ges AS

ABES (S|AP AS HALAS SAH AACE Hh) SS Beh.

oA Bel csi Wo ww yee Aste a Mio] AYE Wiplink Control Channel,

UCH ol @ Sick.

iS40

 

 
Ss ALA GOH Ad QMS TA aS

 
Ses 2 Sa USsh7| Meo, ee

M& SOl MHHY H Oleh + MEM ARE NSS Btsp7] + Matz
sHay SAS Nesol wee at ees

HES ASa7] HHASNSH +S SS ty Ve ds MA Sa
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HOvARIS SMS ES ASE BOS Ssa ees ASde

waS SS oSrcl ASP ASS BUS ANS (pot signal} Ho BA

4] = (Reference Signal, RS} chat SIC}.

[243}

[250}

[254]

[252}

[253}

[254]

[255]

[258]

[257]

[258}

feo HFSS OS SA ALA SOU AL EHpacket S

a Hol SAlor MLL OF BF THO! S AlorPS A BME Bold az

Jd GS SA Ces Meal Seu cfoll RSS SHA Zs Ve

He Agen. ds Wes Selle olsecl Gloire e+Ae mses

JS] + Alet7] Pleo & Al CrEIpR! + AL Cheqif ZRol ayes Ab cyt

ZS flOpok Frch heh 2 SAP CPRLP ES FPA Aha Ale BS FRAY OF BEE,

LTE AJAGO] BS was dle SCL RsSE Gsm Bola rol

RHlE UIDs get.

(4) 5 & RS(Measurement RS) ALS Ao SS Wp aia

4) CS! 3 Gimeasurement) 2D ireportings S & (G7) 3S Nishort term

measurement: Gia 443 ilink adaptation, Ha “4 Atrank adaptation),

WS Ziciosad loop) MIMO Z claae So sa

2) & Fifiong term} Qigam Bf: PSH handover, “4 MEARE (coll

selection/reselection} =

i2} S25 RS(Gemodulation RS) Bel a SAIS apars

(3) 3 AlAd ‘ct Repositioning RS}: HG Hal SYS was

{4} MBSFN RS (MulticastBroadcast Singie-Frequency Network Reference Signal):

WE] FHA & iMutticasty HY BOW} A E (Broadcast) AMHI AS Set up ass

pi}

QS SA AA SGA RSE DT SMO] teh SAS FEA) S PES! = Ofc.

AS SESS AB SAS Rs Goole SAS Nol NSHRs Zt Vet.

SAS VeFAabe AAO AMES SSseo 2 SHO] Boose,

BceYyo Ss MSs] Ho sa, SH MY BAYAN ats Ba qos

ME ueth= IrsS Nov SMS = Qo} of sic}. st IE

SU SUSRSS HAMS VSSFA Aj=]OsSsga Ss Bw

as a[2Ao] BR SWE RSH=A VEE dSerss the oS aS SRS
+ Qa OeGOS See = QA Se. Grse Gpolei7h MBS

SG] MA ElC{ OF Bch.

Ol BS, HHL} ol + 7p Stopel of cb rs © BASievernead) TALS af Baty!

Fao as He SSS Fe S 4S] RS= CSi-RSiChannel State

information-RS) Yi QS Ela Gol] SRS PFs MSE rs=

EF GSH We-specific) RS7} OSH +> Veh cs-rs Ecos SH Pao

HESOoe NAAFI RSOH, CRSCellspecific Reference Signal) Of Hilal de iS

RSP@UaCS Aer. SH, crs 4 WS OS CS BEMRiP steel

Hall, CSLRS = 8 7HSI CEE DRERL] MEMAL AIR 7Reatas NAPE sich.

re [n

‘r sa
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[259] Te HH P-Se RSE Hola Aftds|) =A HMSEo eS AA To crsBei,

ala Getol CHE Glolay AesAla} SSBB MiMo = clae 7 Bal gag

[260]

[264]

[282]

[263]

[264]

[285]

x

Men Basal SSB rss, = aa aS RSiprecoded RS) OC}. Ub aA,

GS-5 RSH US af lsidayey A SiS, HS Baeank) tat Baie s

# cRS 2 cs-rs 2 Z ol Sali} BES WSs NSS Best Beh cet,

He Sa RSS Fi AJS= el A ABischeduler) B@ Sal 27 Heol chal aatel

AH YAoM aS Hao}! pola, ats + A

BAC Resto |S Sof Rect.a Ts tL —$

He Of &oe et

=—T

~

HA re te|m ox Of ou WW 19 Out {0 AHSERSE ASH RSliSounding RS, SRS) 7

=2ahoaz, Sa |S Ge, AstePuscH) a ue S 2 rsiS, ON-Rs) ct

ACK/NACK csi Foes NHN FAS AO} AS (PUCCH) A OE SE

RS?i 4} 2) ZB aAQprc,

SS NR AFAR S! Be, PA (phase) V1 HSS = Wimeasurernent) YB

24 dracking) of 7] 34 3! PTRS(Phase-Tracking Reference Signal) O] 3 7} Boe

JIAL = 2 Hetol CHSh 3. Fi Stiperiodic) cst Ba, l-xXi +4 Sisemi-persistent}) CS!

: 7i Miapericdics CSI PVR GQ He + Veh AF aA, a 7!

S-RiSacs: PaEe SH Abe Fert Seal g S7lAtcs: Hoop BAS oS

Ae esoe + Sch ol nm =F 7 acs Fp BS B-zAPSa Ss cs) Sart}

= SJ Sl} tactivation) ©) 7) Zi (duration) Of] A= , CS!| tae SEB UL AER c od :
PUCCH) Ol SS 47Sope BS eich.

yal

Eakal cst SBS Msp o, PIxAIS EOL BPA N & idownlink reference signal,

DLRS)SS Hse Beet eh He ook useat AEB Oo HSE

AAAS AS DL RSS SeHlS WHOL aw BS =A BM (downlink

transmission/reception beam pair, DL Tx/Rx beam pair) 9} BHCEE NE B Baez

Si} HABE Of Lich UL AlG] Bata HARG@-AcK BE csp cl S44] We Ue
 

SA PsA A M aiptink transmission/reception beam pair, UL TxiRx beam pair} &

Bee Bor We. Us BS SAM AN SAS BOIS Ha CL eH B
Se >=

eM 282 pt HB eam pai) = ASD, uL SN fe Hee utat

DL aes ay ae Bate, tet fe F PAS BApesl ALS
ap Rel FAM oS SS GAD BAS BS tite, 4PAlS Cb ches]

FixijS SHA SS TRP SA! SHS ol awSssHe DL RSS SHH NSaaz, ye

Heo] es ARS S$ HS S stig HS

FAS Se SAS Gah Cle} SS LEAK) BAS, FIRS Ot PAIS aN

Hof aast= SQs pL RSS bestol NSsta, Heol ESsol NEE

Aeeol at A (hE Ha AA SWE Rx beam} S GHSsioj ANE

ike Sesto BA,
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[287]

[268]

[269]

[270]

[274]

[272]

SWZ, SUol me Ge se Ye SHES Bey se Wa oict.

ae Figs Olds] HASH HS SatiSs HSH Sree

Aj 2S! (signaling} sof = BA (S, GG BA BE AS WA Gc} see LfA

atk Goto! Zz} oa #&rf.

Aix} = CO] BPSctof MAk Oo NsSoy Ha Me oe
 

SAN 85S Sse SUS + AoE, SHO} ct VAS +

 

 

43 RE GHC} |

OME DL Ha ut W cial 2S al Mt ibeam reciprocity) Ol 4 Ziska Ay,

SSG DpLPeS Atte UH SEOUL BW S BMae Bal S oe

aife NSE + Bch ofa, # CHS Sibeam correspondence} Of NS Bla =

BSqe Sas HSB + Be ozioda, H sale Cee HSA) Oo}

S Geo 2e, FAL Sea oS es SE AMG SAIS MA BR VRS +H

Go Aabsm Ha He BB Haga MM Ho Galttcia FFM+ Ge Ae

SOS = Sh. OFF HPA FERIS MS HP SAS eH HS 4 bt

HS rie or + ass Ae cel, = Bicandidate beam} Gi + 7} BSK4

BSoqe Pe 2Gus Fish STs = RS SH a OURS overhead) 7} a
a 2 &eiag SFiERaASS UwWabal trequenty) + Bsa NRE sey 2s

QaeF,

O} Of, A RSE =

We 28s w

Hee Fs ae Ve.

OM: EFA Sin Cpe} Salil = Eyantenna por} SS = Hae

CSLRS (8 SS GAS! csi SYS HE CSRS) = DL HS
=f

= 7iftransmission period) = CS! Ha = Ff Rt

CSERS Hcl cop Sauer Pi Wap + & j ais ;

Hi= 7] 74 CSERS Bcsi Sa = 7lo} Geo MAspe PAHS YSIS

CSERS Msol cst Sa Sc eiMaAl + MES = OSE

Qt Ol = Ge see uL eS BGS

iS, ul SA BS Stl csiS FFVIHOe HSH + Bel.
as

co GSS Pal GS, GAS zl Arretaton, Sa pH Balsa aoe

Lc = a

US Ye Sa PEM USE + Veh. Of AS. csins 4 US
—LL

byon
ne el a, dpe be

on
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[273]

[274]

[275]

[276]

[277]

[278]

[279]

Agi Be slyojo. HM gyre eur yee

g . BP abGbipiock) S & PISH LoStLine of Sight) FIO}

NorLoS FRAOCe HR EE BP, so] BA ol BAS + Sich. oO] AH, of csi

iu Al Modnstance, timings GFE} DL HSyYee ut HS SAsEe aS

east = DE rs SFusfe SYS E ABS CHAE SHwyseSuy +

Sct Sos. FriaAee He-RiSAjncs: SRE FiziszaAows gionpole}
© 2g) (data traffic) Of APSHA] HP APO kr Ba BAL SB Eres BAW Al

ALS BE A FU 2! ischeduling) S Half =A SS + Dict.

SH HSS THs, SPH NSS MBAP PHM AIM es

Beate BAS a =o RE AHA HS + Bch Gam, 4MS Bese YAS (RP peo SRP AoA + BSS AMS = Bich oO]oS ST

a>, Biol ofZbainl "2 Eimisaligned) <= RSH. oo} theh SA Sal

 

r

 

 

 

Fsfe S7I4M ee H-AS Mocs Sree HHH Awe HAS! GZ ofS

ifebOc? GF gS SAL MSO MNS FAS SB ego AMS APSE

220] OF LACH.

FsSFPPD4EH, VRS POPEoF HWS BMS or, BM Bur wa

WyS BWAo 7] Se 2! FES] Aktiveam management procedure) s02 S + Hote

=OF siisich et ov eur vib saee BSA)
 

 

23

BPS aH Gaol si Meteo} the Biol ojSue Wey FeAl wich.

eof EHZa Zool, 2 # el Ma(S,Mol Hw S Base Wah Zt

cs iz S7iSch YA SMSi= SP YRS FAAE WS col of2rte

Aya BAS = Birt

eanfideo} US Bee SA sozS Saf GRA UMS] BWS Sd FAG LeSe AStiacsirs S + hse cos SHS NS= e_cpt atzt aos GAA St Bo} ao} ate Sol ola} HAS FASE
HS0qRNeS HASSE B27 PAS + Meh. cP adsoseS Aaah, + zs

soe} Hi msfod Al ZPoP axlof bel BS -FspojSije Rao A se

fe.

HB 26,eta eAS SA AV AN] 2 Hopeesgs gINSS Ss

Me aU Be, FIzxi See zo sts BaleS = REC.
FASS eS cso Bool chet BEA Nol Aa He AS, OL NSW adaptation)

Al 2] MCS(Modulation and Coding Scheme) Mai(G] cai Alob)## GF OfLick csi

Ho 4 YE Ral} IRIS OS MSSIAL SE BPI MSs ach. of BeYs

E
wel

|

Re

“ad

“t AQ Bp ARdink

HE MASS webajoe
=eBEOf Gb Sot QA ibeam recovery Proce Bite ir

recovery procedure} S&S O] QPS = Bick. ofS Ztge

ALAS Sya Ee Ha, APTA ne NS AP (power consumption), Sa &) 7]
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[280]

[284]

[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[294]

a} = FonkS 5 af ft ~ =P 7iFo Ss ==F <S } } ae ? i @m- i =AA A} &l Gf diidisconnection} Ki Gifiatency, delay) gegeTASs

OFFS = QkCf.

Ojo} EB SAAWUME, HAO! = 7PM

ae ol aats + Yic ASH EASEGalHsoe SrlPRALSA) cs: So FAol ee
2 2s i S

—
=| AG oO] aa Mt
 SBayese AS SA, S)S aloe? aws x OF BEC

i cfe & ALA OL Alas
 

= HHS cg HS ole che ut Alo

Qe ,ol:Haraack NE AAS A @ ViScheduling Request, SR), 2) Al ui

=F ibeam failure recovery) SB He NE Svs HSS + YS SEO cf.

Est O13} MUSE AA OSE Moo] HO}S spol PRE BYof

AVAL oe] OF HA ONL SHE che AAS ool BRA + elm, HE fe AAS

ole] ASHE FN EE SAR nats = QCh, Of B Of, O1St Ah ALAool APsjE YW Alol Ale A Als ALAL ofof Ad AQIS{= Yb Al of

EUMOZ MEAS YOu 2 tole Yee 7S atc.

>

*x. 4I ry

Ali SAL OH - Ut a el MES Howe +e Hades Bw

HAY, SPO] ut Al Mi PGeH) S ASE isweepings GE YH of a as +
Qicf CPAP B HSS cise] HSS Sal S Aidivision LE
GHES (epetition) st of|Heese Pwo pes = Wet.
 

Ese = SAMOA Aleisia BHo YSa+= Ye esol Ss SourAG BES Maso YHol a oe wpepic} See Ha} woes Hse Fst
21 Op) MY St Boo; ASS Abeta: 73 of ObLIch.
  
FsBHTHR ¢h SBS S ee Zo yinjis Pere SB eal Gat

9028 Sa Mo eS Bato SrIMeee FA SAD csi Pa eS#|

= Ao Bs 7} 7h Bch.

re Ge ceo) Gs Yeu B Heol al SMH RUS FSseal

ofSo] deh GU SE ceo) Hiss Salut aS Heaeecs YMs >

Sef,

Frigg Bavissl eq ASF & go] pz soa B gos ol HSS = ict.

SFis ofd Ge Ma eo Be eo mea +A BS ol Bato

CcS-RS B tdlshy, AMS] BM o mae SA HS olSsiel cs S Svs +

ACh.

ok Sal, #2 sos Sf BS, GAs si Mol sal + zt oo4 A ole waa

Heol 7ixfS Bish o{LpAy ueOdFich. ciek ci Aea Hel SS 2yo:Ha ZAQA gd ose SME AS)ol SAA gol mer, eee
uy

 

FHS HAAS Sse] cs S Pa ra ch.
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[292] ofS Figo, g Moms AatSol uch Oe See RHO] SSHE BS,

Sz eoeay uted Zia} Zo, eae Ose] Hes olScol csiS Sue +

Rect,

[293]

[294]

[295]

[298]

[297]

[298]

[298]

[300}

[304]

[302}

[303]

[304]

[305]

ofa} go Aa} Gof} Bes eso} cs BS Spee mek, Bal

Hae} Chal GW Ss-
8

A
ES

Yen, ,e8et HSt safe Sa St BA Sas Ba HPBo stop Ss

= RICH

os Fol uL A USS Fao] FU YEE Geel WSS agsiol J

MSE PSE SSS op UL MAS Mast BP Aoy chet F MALO? LESH

ah (5, DL RSOL SI at) Soa aa aH TeOl HOA, GSE csi
Bus WE UL Ated(ol PuccH) of OA Rle UL SA! Psi +S SrA Bs

. OP,Oo Aa SPsKAS Ae HPAES BS) abv) Fist of

He pe 2S. BAltthreshoid) af, Blei Awa Se ga oss = eelf,

o-PofA DL RSE GSsahHy SReo Ba BLS. SH BESS Oast CGE
   

QPS S Sof shia -= Bet.

-csi S78 Ha Ses Ait SS RAPA (Channet Quality Indicator, Cah BY

-CS! as Sidi SWB SA AL ALA (Rank Indicator, RN MH 2 Al efo] OL Ns

RiB VE Hada Sveca Ra

-DLRSO} CHE + Al BS BHO (oh: RSRPiReference Signal Received Power! S)}

-BL RSS et + SS BS (4: RSRO(Reference Signal Received Quality)

 

 

 

 

 

Siisingle beam) S 4S a Hopaye +e ofabel Af puccH Has

Hal c-2i BSc, pluratiy of beams) S USadcSe YNUB + Bel Ch AP Sak,

SHE AA RLU aes RACE AIS BP RSER ofstok wet

Gage GA Bhee des HSe Sa puccH @ BSH + Met.

fo, PARSER WAS oY + B(S, SHA GIS GS stay Ba Sw Fao}

Soph mobch PuccH MSOSte HA tB PA HCS BAA Ae

See are ps Bch Cf AL Gal, GES Ba Boj ha] Ohel SBS c+}

BAp giSol tick PuccH NSol Se HOS Ee HSS PANOe

HOS, GA SS Sh = + Bert.

WB Ssa gayoere MHA Heaesed Asse retusa s
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[306]

[307]

[308]

[3094

[310}

{374}

[312}

 
APCH AIO @ Beep Wop si Hie @ essa Yee FAS PH Heep Sw Aaa,

SBQs hae FS o+=c) PHSol BAH = Qh}. of SY Pe Ba

BwU Sse Ses, UH +R OAH Beye YH PH as HS Ha,

Seok ZR ASHE HABE BR HSCs Sees UH. et te Hw

HESS Hol Sa SUA, 7A So Ga Nels es ee Be

SB BAM HAE oo SPS PUL Mod Mas puccH = APB Ach Cpt

 

Agee Ho ae SAE YS Aa RNa meh puccH MSo GS ae

Hat Fe Hee BYe + Wo. Ae, Fa RPO Ns he A acsi

His Wrieedback) HE MEO 4S] reliability) B GOA Alsi 7) FES Ole}. chet,

HE BA SP SE opie BoM Bes Bes CHE PH Gh i ct PuccH
 

 
vcD0Z a o fo il rir c rm Of eae ne io ty rH rr ne8

+ 8}. A Fiala 4 7i Bee Ri FP Cl St-~ (beam index), CS-LRS Al FR

RIAL ARiICSIRS Resource indicater, CRH SB SHS + Sich.

ofel Gel Gaol AWaeoP SOF FH RES UNSHE Se, ,H2=S

(2 BS OfSstoy PUCCH B NAB = Vo. oF HA NF) BEE

PMiPrecoding Matrix indicater}, COl, ZAP S Clexplicity Blo 8 Wat yoy capa

AY Gd
—

SEAN G@ Sichannel covariance matrix), DH Yet at leigen vector/value},
$Si KO
toi > SCE.neAl(channel coefficient) SS =

feEe Gol aS SB PpuccH S +9) HE ob PS Be PuccH 2 B Wal of

aifel &2SCEE Me ZAM NH US NACE S40i PuCCH

ABS (2S AS 23S) WHOa N FES) BS Ol 77F Bw s+ Sich a) ug,

FQ So] 44S el PuccH G OS HS 0] SB A PuCCH EN 7HSI SS of

CHa SAE Hele YHEES AA MSINSA SEOGE Hoe

MBH]S Apo} beat Peas ect,

ST! spatial_relation_info field 7} SHES! Se Lio} Bf Saboq

BS scle CheS| PUCCH AHS WZoy Chal MA HE NAPS = Bich of wm,

Fa Blo] AIRS PpuccH s Clts} 2S o] 4S Si puccH Elche sf PuccHKS

NHS OF Chsl SQE spatialrelationinfo 4) CO] AH eS Ai o¢htoh a ct
o[ues

"ar
FES 420. fe, HY HOSS puccH So sa HS

PUCCH =, S:L}9) S22 WoM SSeS Sees puccH AHH! PuccH HS

25 “= spatialreiationinfo ab Ole YUaAl So GSN BMA Fal
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[343]

[344]

[315]

[348}

[347]

[348]

[349]

[320}

[324]

eb PES Se RICH.

@ HOAs S PustH F Geo BS oy

HH eS USS tas ASO NS a

MSHSoffof ma FEB + Bic

 
=f, GAA Cae Us Gol ees Soro Abel Sol of Bs Bal +

Se YH RGS Gese BMS csi Hs oie GS uL Mol Bos Hew

= Sich OB SA, HARQ-ACK UNH csi, sR, 2 HA Spe TAA Ye

BO Ha eS FA oe +9 2S S Gesol NSS + BS 46 BC.

FRAPOCH, PUCCH Siof meh Bol ByeUPA ol cert ws +
  

Sic}, & 6l, SR, ACK/NACK 3} 2 Ol Ri Seal BPR], Sou BM =f HNiprioityy =}

SE UE B MSs PUCCH =O] GF, SF WOM PUCCH BES

Hs se ASF HORSES HRS s Bc Cet Selios wet

#2o soa Bom FN SRSA PE SHS NSE PUCCH BWI

Bue, SE WAM PUCCH SB PS NSsal BAL eS NSS HS]
R= x

SUH Pol Yeses PVE gic.

L ald; of: PuccH) =uU ay

HSsdH we Abpof: cb + BP SPH puccH Hae; o] Ge BIS cosa ge Al

  

cay Sf i

ge) a Lb aizl & NBS Eatal ofolz MSste Peo pas -
Sz ge

FASO RBsE YHo rays +e Vel

chet, F Wap A BA Bi Me, MM ee al Aw aS Zt

eM Awol AM War BASEM Sisl de Bea Ree Se VEL
 

cHAl Gal, F Wage BA Ha Sol As csp PD AHS zo gal

HAMS eo SICH.

A] GiGP ol Fa ape! Q af=. PuccH Alfoy} CHS N JHIN = 1)!

spatialrelationInfo field (3) 7} RRC WAAR Sal SEE ASR Fer.

OGY MAC ALRIS S a] O1S BS of shisl entty B ALAPohE BS, MaAc

af AL ApH STS entities B ALAbsiSSs spol = + USS AASS BUS +

Qtr} Geprke, RRC HA ALS = *hie No FHS? Sol Maal AS ch

aGici&, MAC HAP ALPR Ux] Da aS HSS 2S A Ssaied PuccH B

SSeS 88 +5 RE.

9
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[322}

(323)

[326]

[327]

(328)

Hy

Hes, age OMcsi HS] SH SASS SUS
eh Sc} FAM OCS PF FIYCGEE BLAIS) csi

GAPMOAM puccH USS FH Maas

otAl Fic Be oe AACS, HE O|Mjyca BD Al Moeof af aio] GS

& A 25) thest UE Tx beam(s}) S PuUCCH Mo] al Olaf Nes as sce

Mal AIZUE R AP RIOJA OLB SF + VIC.

HS So01,88o0) oe Sr A AOYA BS BS ofSaiel css SRS

+aan oe Bo AMM Gee] HS2 Hel HSS olSstoy cess

BUS +8055 SMS 4 8 aSon SpA MAA ASF He

PUCCH NAS Fb APO SiS SAIN Olei Xs US Reel

S65 SEPUD UGA ABS UA ABSHSS = Vey.

of 7) oA LEH x] BS) S Goto} opal Slope MSE HE FIX} ol Slay AL AI

fe Oc AMS BS) S So} = ch OM SFG Spe ee

  

  

 

AAMAS a GE RAS Paes, US PHS Ate HSS PHS SE

aE}

Te, OL HA Bee ut PRS AHS S BMA So N AS BRS!

SHAS GD Ge AS oF MS Yeo tbe ofA Ae ese FSR

44S Helisymbol seh OYAT MEfafod ofS a + Bich N7IN FAS! RPMS SA

i= Coto Mekstod Hs nN AHO GlOPALLE, FIR ol Slak RIMEIN FHS

Hat Mth AAS Yeo} oleai toKot CHE GF OY= PucCH DMRSNe2r aS YS 2SoOo SHH Yeo da HS Hear} MS ARS IF

HS 7 Woe ae Cae SA of i ct AIN|El(best beam), SIME 2/44
Blisecond best beam}, Al GUM FlA4 Slithird best beam) © SE SWS + Oct.

Om PPE RRS PSS SHH SMES PHAM fede

ATER St x Ofcb

SA He Aa SLO] Ohebut AS(of:puccn) 8]Sol cS ke Bi

$B BMsge YAS Be SFol uL ASS oes YS Sal NSsAa]

of (Ol: PuccH Sr MS ASS PoE} DAL, VIALS OPCs

BSodlur ass Hse uL afd Albol OB S Slop, ave Bite
BI t=(beam group) 2 oinAs AlAfaebo Beg pas > et os Be
FAIRS eS Of De AA) MASS Beal AS All Siphysical iayer signaling}

Byte APPL FYB Al ee! mhigher layer signaling) S Save Nae + Bich.

BSelAS ALVES OBE ALS AIA SSE oL MO SSwWowntink

Control Information, OCh BIAS HSS + Nc} aie Sao Ae AS

Aj tsa Oo) OS le BY APAL SSE MAC-CEiMedium Access Control-Control

 

 

4 tio

Oh
ih

2 z£a hr

Element), RRC-le(Radio Resource Control-Information Element} =& 2) eS

AGS + Oech cB ALA MSP AS) Ale Alo] Beco wac ce) =
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[329}

[330]

[334]

[3321

[333]

[334]

HYse SF, Hee FA Se APA, BW Oe ACKNACK HAS

SH + Gch. Ol SE. NACK BEF HASSE 2S FINISH U7!

eet, MSE BPS of, CEO! B! FUP Ol UL AE Moy chet Ma

= Vidransmission period) Ze = Apz! OES time offset EG HQ Bf FEE Sb uL

Alte HSq} cB HS Fe Qe Alt GBB HES ARBs Bc aS
8

EBaqj,csi 2v_SB WF puccKh APS F| ANAS, Hite AWBS

Yao NAD, oe sie hte gs

 

Mio
oH ede

ob fll vege o hex4 HSS SMe

BA of a aS = Sick KE, PuccH idol CHE MA Soi Qo Abr o wARS
_
Ss Hea YHs Se SHS AIA AB C}+e9] BFR PuccH HAS

. Gi  

 

  

HSS Hae $s Pas + Bo. ABS, puccH MS aAPHol 5

Sel #imsess SFIS SMEG BY URS 4 Hob FAS 20 msec doit

Oo Bf 7th Sl puccH HSS + Hae, UA MNS ASN SE BY BI

LHP Oa) PUCCH NSS + SS - Bice

NFP OALE SS oh Hos Saof HA HB cp-cl HS SZ |S FAR

Bet FES! S #2, UL Ae MSS HH PSO A AL Gitsl Bee

BoE ASW YSFA co seseese VSS BEC. HS Scl,n, 7k

BePUCCH SS SE, Nj 78 B PuccH NS GE, N, 7H 2 PuCCH HS Ge

eS S&F2 Ses Al GAS SMH LEM 7S PZB FEoSA BUS

Tt&Sich

SB

Bab Wout G8 site ol GA ME CE Pe YBte BEte ATS

& 4. SS Sele Pee SPM SS B-RS A PuccH

AHoy Chal MS Al Nisiot) uth S 2 BS~4

HE sleoe A ylSE

aM an
 4 Al Jake

ob nig. a o ~ lett ne
ti

jam ee Hi badwd

“~ABM USS + BS Rp oY ch st 3

HHS Ae ese SF,a# ed FHS SF notsiot = of
o 2

eta

HASk SS eS = Bet.

 

 =

SQPp MAS SR CHE BAO Yes wm, 2

Me ALA

Of 4 a &

MBS + Ge ane
x

  

 

cp, HSS PHSea SAG) cleo} BFP siuL Ma NSS +H BGS

@eye, FAS] SUL Be +A Bleak: PuccH 4 Al Hypo] Sapa Ee B= 3}

FRR SS. eit, Gabo} Se Sel theb FizpS ol apaol +e He oe
Beam PIAS So UL AS eS Msop ties! +A HSS ose ass

BYE FIRS Ol Gets! puccH MSS HH YP PHS, Pucck NS B

HHS AHseE SS, FASS F PuccH AN Bal aS Bi sl puccH

Ex.1002

APPLEINC./ Page 336 of 419



Ex.1002 
APPLE INC. / Page 337 of 419 

WO 2018/128376

[335}

[336}

[337]

[338]

[339]

[340}

[344}

[3423

PCT/KR2018/000101

=o Hs Ge wWBso Ne + Rich FE, of aS, 7a-FuAS es aSHo — , = ae

= B2MESS tte Bicomposite beam) S S Ha 4 SB Alo} PUCCH B # ASE

eG Sch Pe He Beso este BBR gab of, 7] RLS of chal
cL. oa +t

TARUTransmission and Reception Point 2 Sic WtewaneDH SS 2a aS,

ARIS A KRY =EE MWS sa qed
i

 

Sie +e UO SE, FASS $A YAS HestosYee as

+A 4 ME BS, 2 S beam width) Of SHS B/}S ol Bapod | Apog + stet

 
Me2 Of s west S Apatap al arePUCCH

BS, SPE este AS op AA Sol che

MEGS AVC FA) BA Bch of 7]

12, Oo} oy + Ale

PUCCH +d 2s

HA SF SBA,

2 me 2 0Cc oOOo xr 4 ma ae tle rah ont PUCCH Sf +A dia ae

ol Mog Geol Batt cat HE RSRPR LE wow way:

DL Epo HR ai )7t Gay gt Ga Chas Fe
Ais (|: PUSCH, SRSiSounding Reference Signal} GB Pol Gs Zi aja vi BS

a ae ae

AALS Of OM ap SAR OE UL

Sus Va. SH, APL Se zd FSS BS FizAl=e] GS aA PuccH

HS SHSSAS RAS SH BE.

{Set

aaa

US of sibs] GBS eof Pal GU eee dee we

4 UL Ala] BPral:csyp BS SSS + Bch.

3

2

AZ Af Al ol

of mh, abet =

MSE SSE SP NSE WEUL AES Sa we!
g

RS)8 oOfSsatol uL @ Z SW beam refinement} & + 2

-UL RS 7iPPal uL B= Be

WAS e of Saa O Batol UL aS

gp ae

0g itfd & (Reference Signal,

= RICH.

= ad NSS. FPRIS SUL Ad Sao
aSstoy = HA SA BS UL SA Bot ah Gate

So. UB So, FikiS oS A Fi yiat Buboy del,

RSSzZaSEPR EH A ASS = Bch aS =

=] 428) PUCCH DMRS a] CHE APE SYS S&S FEO

Sion RSS HP SSS RSRPiReference Signal Received Power), RSRC(Reference

OLSxce RS(o} PuccH DMRS) S
fs

RStis SUE sia e+

RSH H PAA RA SEE

O,ASH AH SSA Be

V8A@) Ss BH +

Signal Received Quality) SS 2H = Bich CHAL Shalt, VEAP SE Gee Sa

UL AN HES Sal Hed = UL RSS Ste] SYS 488 =,

See UL MS SS DL eda See BS) SRSHPHOPS satis
°

=e

= QECH.

GEO|
} I!

tee raYs, SF2 2 PE MS Fito Mee a WR wy BED a

@ SWE.

re 42
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a a » rk1d[343} HIre Hig kalata

a me. rd a r40a

o
ol rr

>fi

oor >

un net Fel oe*meMm&&
rl

0
ah Chak DL Bu

7} Sct.

7) BSS, RS

tS > eA StS

of
I

ot

[344]

ceeth
HS Feo, FAS
 

1345}

On 0

a ne & anera

4cIhg
=fy
4 .

oat(it rmiGnits rio4p KkM4, by[346]

oy 42
1me

oe

aHalrete

lo HUHse

Bese sw

Bee ul Bea

Berl AS HALE]

MAC-CE 5) = of Ma

fe, UL AS
uia

“J rirMlBreOL
tA

BH
Ee

[347] UL

bes at
Sct

Chap S}os

al [x= Oo} Ofek cy

A Bees eu. 6 my
=) of Hi ol S& (pairing)

7 ee

ay
rya

2 %

ne rp

i
Al

pe° ‘gh

34

PCT/KR2018/000101

rey]

At Pa clas. age

of sis
atz=eo TF

But sues

SAP PP QPet A
ace  

of CHEE BS op Kp Al

APAP?) BIOS,
=2 oF”

mw
re iEPA Re OTE
 

x0

oyEy2
0 yef Ady og-Of Hp cif Bt eR

Se Cost Hoa

2 Pl aft of of

“Er:

bE0
of ra PzApPS al

Nu

6
a >i

Ow

“ig GE eS

iS ALS ihigher fayer) HEAD RIC OH: RRC HY ADI,

RAE,

RS(o} -PUCCH OMRS} i Ricial gs

a Biot of ob et ChE 4d 4ot

He od 7] OAL,

Pod,
ran ofr
= REY.
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&aluc RsS| tetolaje, Alzt Syke =e APA Alu reso] Mes

Al#iAisequence) SS BAS - BCH.

[348] HS Sol ut resol APR2-2 ALB Ayzadof-Cchu sequence) 7} OLS SIE AS,

2.97 isweeping) “1S ofFO Ubeh FE Cllyest indexy HE CF

HZteycic shih FE CPA) HSS = Sich FEut rsol SiA-aS

Al #! A(Pseudo-Random sequence) 7f O[S cla GP, ASE BS ofsfol abet

AABRES Aj ©scrambling seed) fh= Al AH TE @ethogonal Cover Code,
oce) FOS AL Hes + Vict ofz7iofd ASE AS ote, GBobur
ASS Haayl Mstal r}A~Ao HIS S OBaqerl oes ojala + SEry. 
 

[349] Oo] 8S FIAIS ES *~FE Steweeping On) GEA SE &Zisweeping OFF) CH

aSse HAAS (2S) HSde Scteil ASeotind detections YAS
SqAME SESAME SES HES 4 BIT} C{7IOIAL, AE Se
 

oT = z to

2B OfAfet == Qictk.

[350} Te, PuccH HH GS BowPuccH error detecting code) G! CROCyclic

Redundancy Check) HI= ol] CHE Ol*’Zi masking SB Salut AS Baa} Bel

AGS off Gyre Holo] Het BPS Nese PAS DAYS Bich.
S2adcrs BE} He HS

pa

ABS
Se Ri. 2
SS > Bcf.

Maz

S

ASG O] Se ce BES CnlSsa AGH SRE AS BIO, AIR AA] OE
Pd—

 

ao SAH2 SY pacnH Sicre di
inte HALT BS ofst imal AS

[35 4] Het Heo Qe, ts gttce Sse Ae ober ches}

Ae

ake

 

 

  

 

 

HHe o GA OS BSS Mc WS so, 2zHE a(S, HAME Hjei
Heo) Hee Heo Sa atss Sa Mesiz, US se Gol chet Bf cisia

#H B@He uci ol] SH xictpuccH S Sal HSS Fe set

[352]

(353) we = SAAHA Ashe SHO] Hea > Verso HSs sx

uL joj MES Heade PHOS WS iech & we BA MSO}HS Ye Ole SSeSASS APSE WO] ofc.[354] oS PPG, 2 Fel Bat 1c02 2!a 4004 LEX} toesOA APS Sl
& 39 Beal HaAbcor2 BAIS soa WAl gos UE SQP YP OO Chet

false sage wWeteict.

[355] EqUe Ho geHS Beco aA ioS aa Ye ol aus

oF Al Mal css SD Ajo Ya BAO Oe MPa +e ole Gojyes

aN Stch. Ofol ate, Ha GWE Al Aalcs: Hol Celpuccy AMBS

Sao So. 5,de HY +o up HSS Sal Macs SVS

op aah <> SECh.

[356] G| =puccH APH S Oixiel VIAIS ES, AFB AA Bol aitate

= BU vimsd, ylPUCCH DMRS Al PiSof Chet Al=

(gol Al Ala+ Sic}. OlS = all
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[357]

[358]

[359]

[360]

[36 4]

[382]

[383]

[364]

[365]

[368]

[S67]

  

 
 

pues Jitistut BANS + Ha + VHB AL 1010). Hal Gupo} Chet
MSs AS He RIES SAO] SSF pucch omes ABC csieate Bios

Saflou. HSS Hetut SA! SY E SScor +S Hebo. #A1

He Wael = ert.

SSe MASS Sal, Gey UAS Hoe stato Aol ob Wo

Cee) Pes Sa NSE ut AWAY uL Rs Gl puccH omRs) SBS OlSatai

ofS Gora SiA|S zrof PEWS + ast of i Bt eta}© Bical & eammanagement overhead) 4& SBY+ Qe & a0] Rin

TeFAlso Nu Se AAlOl Otol puccn Meo] ch-ei HSS NSseS

ze HS WAL oF ical: Ae 38) 2s 1H Se RsCass te
OS sitos VAlISe2 Po Face ut Maé Bee ot +All AST

Hs AlApeb == 2éct.

 
 

    

Ala ALAL Of -uupL Ole] BE APAfoe Fiblaturt Aol aed BAS

ALS et Aly ADAP GYOLAL, = Fi AY EE BEAlAAics: Ba Alo Goto, Ww

Aol Chet AHShidegradationy S HP esfoj rh#o] HSSuL Med aftsod:
PuccH) Mol] OlSshe 2 ol Alpraieiry. O18} Ge 538 pe BHAlS &
cs) HU APICES CIARAinstance S SZ, SU YSa ME Bet eal

IAT =THkle Gey eee es eh Ws Sc, Htol cs: SPS + wet
SOS Ba Aly Olmof, allt Geto} Chebot SE ut GIGI ]rk=| ata

trafficy Of SPAURJOf W) et oy Sabet = aS + gich Of7foLd, Gb etal Sate
Erato DIA|=S ziol BAO BW S anae BAS Clols — Bich.

ole} Z ol, Goce: Sa Sztol ur Beep. Boj he vixAlsoay
BIRR SH gthps ALAAfabe We, set ALAjOl ubcbur Afod xy
MatPeu, HS SMe PHO WAS + wc. WS Sol, @Fol cs

Ba Bztol uvor Blow CHB ALIAS 4AlasheE Bye, ae Hates Abo] ALAOl

& + eich.

 

 

7igtetod puccH #US PephuL PS asad

O|S} BPRAS = APATEI Be Ol of CPSa 2S + och.

Gol Srv Mezp aAjoe Posts Nee sce PD

PIA TA (csi reporting instance) SZtOl ut GOO] Cet 2S puscrAl

Bh epi Gojejol chet BkSposcu + Al Bhoy CHEE AIAVE ENEsae
Sick chAL Gal cs: Hat Bero} GBto| uc GOO CHP BS! Syte= pe
Clofejol] Chet SIS AlAlsbi= GEALAL AIS +Alse GP yt east as

OAy Ge ASP ue Po AAA BS paao -Sae(ee ul

MAE) Sa docs: SUS Heer iS. pucchH SD sadl 2hS YS +
QinSs, Ge RAS BS kolpucchH SU AA Boer sys +p

ee
gli ha p

So nmohh
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[368]

[389]

[370]

[372]

[373]

[374]

ratDict SAH, DL Gp clejal chet Biel AS ae Hetol Chol Y | a4 wheam

reciprocity) CR = #) CHES fheam correspondence) Ci MEISE GP 7t 7h Be.

Te APE KRIALR + SBS FRI SS HRS AY OS HAS So Sve

HEA] at) CS! Ri E Bot CHER PuCcCH + 41 BIB puscH + 4! 8S = PDSCH

Be See Boe + er.

of PLO A,, APOE BE KPA S&S UL Gi Glejo} GH ESE DL ROR of ci BF

HS ue = RSE Bri AS AG a Siphysical layer signaling) HE YF

Al Aj 2et@i thigher layer signaling) S Sai MSH + Meh AB SH, aS

Si GQ RAD BSB poccH SB Sal HSCS pci B clhSsiol +a Ai, & F

AB WAP ALC OHO RRC HALAL MAC-CE) B So + 4ba = Sich Aba] GAL Al
Oy
Ber pc B sd] HSS = Se FH AA REE UL DHE (of -PUSCH

AH SS PE) Se DL AVS (a POSCH APH ES GESAMUS SS
0

 

 

SE REE.

S7LUL GA Slepo} CHE A aeto, A APS aAlibeam 1D} HE UL YP Ses HE

RSAH OSA SASHES SBS +e RM. F/M uL BAGS HB RSE

SRS, UL DMRS SS =Ha + BE SH EB HEE uL SA BS HH AAS

TE 2S, CHYSE UL SM Ba We Sassociated) UL + AE Shog ch Bt

MES AALS +E Sich.

oB So, PuSCH #) Al Alo] ASE SRI fied B SA PuccH Bais Sa

AB AAbobe SchHav} HRS st Ro. Se, HBO! RRC WAAL FS = RRC

S2°MAC HPADAL B UB Sal 222 NAS PuccH HS FAteS SHAS

B2cho7} EON) 2 SS UL BHA oc ste SS. ae Se FS
ae

PUCCH 2S ale PUSCH OSH HMSsics AALS ES SRE gee HAs wee
 

fH API DL EH OQlaa] CHE BP eee HY AA SPE pt YH SHS HRS

neAH CSA SA SAE MB + Bch. of 7istad ob S

CS-LRS, DL DMRS S82 2Fe + ch aA Beeoks, HPSSeEDL +H Hs

NAAte Yeu PeNSe peri fat = 2

MPS RAB AS Bich.

So Gas HS ASE BS Meade

QCLiQuasi-Co-Locationh HOT ADE ee Sa gos Bop aa se +

ict, sto DL Burt gt oS ol Ss Hae S

Sse] uL SAU RS BAe s+ AAas, PAS

side csers Palit 2 eS; (2S CS-RS

RS) 22S) 2sSi ack @AaadAA SES S a of

HSH OSRPSMRS SHS - PEt.

OPO] #PMahod NAR APA SADE GcL = ch @ SiS drameworki = EF Sg!)

HEeGio + Al RAB Al Asie] Phahol2k Bt Qc. Hc} Ol Ef (S) (spatial

 
v4 “2 ‘el IroOMo co g2S> a0 3 rf no. lin cat
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[377]

[378]

[373]

[380}

[384]

[382]

[383]

[384]

QCL parameter(s} & HAS + Ach. HH NRA ASO ape aeaolh ae Hw

BS RAQe fe Lee RAQe K

Sa, Hea aaase Se aoa Na oe sa a a:
ch

mM

EE SM BAG BEE HSE QCL S Ss G Bop AAAS = wet.

nil fs ro A

Jt ig ui HA of

Se NR AL” Saad DL BS Cl WH SAEZ TChtransmission configuration

indicator} HEE (“Te GPa Best Absa AS ASA SSS ches

QcL #2 APMS fg. CSRS AHS S 2 SSB ANS; Si SHS Sold

es NSP GHIB AADshe Bes = Bee.

of 7E A, Q@CL ALAlL= Adi EEO! Elispatial parameter} CF CHE GCL KI ALB

=He 4 2HB Soa, #9 ASM HRA Ss9 DL RSAHS Bead

Tcl BER Sai aia PDSCH 7} HE BDL RS HSS MSE SAR AAS =

fc} OB +A HSE AS OL RSs+ Ao Yeas et

= sens) a-i HS HSeol slS poscH HS +e = eh.Ug ees EB AMA HA See PWS poscH AH See + Bsa

DL FA pci of S —_ # Fhohog = 4 PUCCH Gf af & PDSCH = AI Bi ay
&Ste SA 2 HRA HSB RAPS 7 Pla OS Bs Bt.

ro

 

FeM_HOofAFL ASS Baz BON) OL ae SF See UL Atal

HS MAA, NSS USS 2 UMS HS Yi Te Boa NA SS DL RSA

r&CHe + di Bla CHSGE S&S io S Mapa = Bch.

Oo} dE poscH GAL ALS BP etabod pcr atc: Boy Basa) BSE Be,
;

AA ASM Ne Seto Tel AHS (states) SAL Olel FA SH

4) cll of: 7h SS CHala AS vi To; He gee HSA = Veh SE,

PDCCH HSS Ha SYti tc gz ChppscH t+ AOE GMe HBSS

Sich.

oP OLSP ows DLApc ay} SAWS = 7tstol aS SHASON, oa

Fae, € afk = s = at

ai(Q}: 7ba Gb CES A AY SEE PDCCH Of CHEF TC! AEH) HiAq ALAl ote BL

RSQ CHE + 4! Giol Maca AH HOR HR ACS YRS SF BA.

& 3) PDCCH ai CHEF BL AP ASS} =f atoq eS POCCH Stfe
Bol MicoREseTs, G& 44 G Sisearch space) GH TSsha Ta dS

Gz ole AABSES PAF PoccH of shaost= Tor dS HEaqLS

SMBs oc PRO PHS + Ach SE, SB sol Slay Gel Bok A PpccH a

a Sse Tor af(ob: 7h Se Cla of a of OSMEatc= NMG E we
Pins gf. ££, Getot Chal Hee We Hee ALAS POSCH ofaaste Ter dea 4Btes Bete Hee — = REEF,

 

 

Ewe & SAIMAA Alehsto PSAOUARSB +s Ye SH SA AA Bala
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AS25 AtUws MSE HS SA SEB ue& iB A ees

HES PH Ga SB Be AAB AR aE ZO of ic

[385] $1105 GAGA GSS FAS SSeS SY AS oh: ESt+RS_ Sf

= Al BEEE,

[388] Siii0 HAGA ate GAS Ls stn SYA Heol Fitisiog Ae a

MAAS Alo BS a AS Ao Be osy BB tBte YSBS ANH Hes

NSBs +B Aes + BM. Of SS, Ae HS PSH MAL of Said

BAS PHS Sat tea Apo] Apo}: PuccH) SB MSG Hoa+B ana

+ Sch GB SH,PFS Ae Nee 2AMAS HSS Hay

ASWHS GHGs HPS As + Me Ol ay Av] Go +e SI

AALS So 2Sej AE DL RSG BG SS BP 4: $2 BY SER

A Saa Alol BSE sl F Saype) (of: io Bao Ses Bie MES oF

HE BES) BS Hos shifof Fiebopod BAS = Sick.

[387] Si1vis HAA aka GAS 8 7i Boel Beal = of ghet, HQ Bisingle beam)

fe oes) HS, plurality ofbeams) = SAL,NFIA SSS PFA Psa

AOL SS SS Sey.

[388] OME A PL Se See Le ES gol Giri Swe GA gato ae Ss,

#7482 2 Ao ase AF chee PSs Sea HSH = Gch OF FEA,

AF ole Nee AA ge, LSP d+esh HSEcl Ys | of tet Gay Aas

& Sic} SB AP Fp sbeaa FA ASE, CS-RS B ZHsH AF SH

Bee, aes RPAPAR COD, =A SS Se (ob RSRP) He +i az

HEH -RSRO} S&S Ho dij Bee = Set.

[389] SH NINES a Aol Se Ba AA ARERHD Se BP eSaszeS BF

AQE B SAG seis Ue =o SEB zBste SHS NFPASS a Alo

Wael NA o+e BSS Sa HSE + eich.

[390] Hs Se 7l Gaol APP asa HES Saf ahr) Ae 2A ASS

Hesse Be Hal tite BEL AHAA FS AH BS po

SASH HS FHS + Be Ol a 4b 7 SR HS Hr Aes Aa

Ate MSS Pcl YRS ab AGesource) S S Oe YRae SR Awa BSS =

Beef,

[394] Te NFL EaG) A 7p oso HSS Say Fi NSH a Alo ass

Haste Be Nal cdSes! Peeti wea css) YH PES SB aro

Se = Sich

[392] Se, HS AF ee HSHe dF BLS= Be, A 7i Ha zs

Hehe BS EE eA VISa HY ASM BSH OSB MHS ays}

Ho crang sie BES AAS HB FRSSSehy +e 45

So}, S, aa Ge FAS eee SSE a Aol ASS Heol claw

Alok CHS Rl AP MB AAS SG Beh.

Ex.1002

APPLEINC./ Page 343 of 419



Ex.1002 
APPLE INC. / Page 344 of 419 

40

WO 2018/128376 PCT/KR2018/000101

[393]

[395]

[396]

[397]

[398]

[399]

[400]

[404]

fe Gwe ALPES Aol Ae; Men BeYl Ay
Ad=eee

a

configuration information) S dleb += Sich Of AS AF w

AAs cee] YS He Ale w

geet = Och Le Avi Ali AS ee GAD Al2 2AM |
AY 7} af eaA "i apes) Nba gas A#1 43 gasource information), Aj zt

& = = 4] SE (period information) SBS SHR

EPO) BIS Sst APs 2 AAI AH &

0 H
re a HO.s

3 ori =E9)oto3

& be Bl SE + ab o
rt yr®oagg oD2 ai.fl.— Ay4He mut Hit klBl rr oz bh ou LL zat 2 on llr

  

ra Gh Muok |} 30 a HA rolre” oTa Gxeh4)02 é

nee

FfKIed eIHHEree re4Nlge MeOb fr ox >
1OS gu ly atx a

DMRS) Of] Sich SMH 4 Be NS
ue Bich, ol AP?T Als BE
AlsOo} APS! CSR“SE wesource index information) Sha Ab 7] HA Absa} cyst

AB 2 Gi teceived quality information) S SOG sHhisS Bea = Vc.

2 ob ball rr oH LH a

li

3
44| He

al ED NL re oll Si oO whl. ny

UNSe st ue Sal letbt EHcoHr we. ITtoh
oe ha  nin 2Papi 1 . aerste S24 $e SA SM alg}

wo ah “4

KoA SH SA ueBe Fixisaeto B 7ikiSa2ie) Ws ol
Malek +e}  aaye20) S ¥ rE,

AIRIS (210) 2 22 2AM tprocesser, 12113, H&E] imemory, 1212) 2 REA radio

frequency unt, 1213)S SB etch BSAA a2inj = YM & 4 Lk] & +1084

ACH 7s 38 Qvee SAS PoE. FM CeiglA B= Feso

ASS SSAA (ein a Soi PHS = Va. Heel waaiza =

M1
 
I

csAe

Z SAMA 211) 8 ASBoO1, = SMA 4214; SS PSurvl HH oes Ys

a(S eRCh Reals) SE ZAMgen & ABsSU ASS SA Byee

= Al BECE.
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[402]

[403]

(404)

[405]

{406}

[407]

[408]

{409}

Cl-Ei Sti4y220) 2 EAA (4224; HSEel 4222) 2 Re ii222) S 2B er

Zed Meeeype GA 2 7A & 11d Aes Fis HS Qyoee

SapFe Seal<HA ZREESs HSSe = LAMA 1221) Of Sal SHS
+ QE Sol wpm ES BH SAMA pizedy Sf SBE= SAMA (4224) S

So7| Pe chereh BES AY tc} restii2e3) & EB SAA (1224) St

HAFAM ASS SN Bre pA.

HSel 4212, 1202) = HB SAMA aed, 1221) WS SE VSol oS + Ba,

SefAl cbObSt Soe BSAA (i241, 1221) 9 GIS = Mich cst.

FiAjS zie GY = SF Bhy4e20) = BP AHS! CrelLtisingle antenna) = OS

Pt Ei ifimultipie antenna) S 7} 2 =e Zick.

HY aHoR
ilo

tf

 

 

MAPASe APA ofS eS B= YBo Peers SRSA ee

Bie Aasold2 -#eeA FE SPE HE BAY Hao Ge ze

MAO ZIOR Pee o{oh Bc}. 2B PAeA SFE SPS OCS FARAL

SU ALMA Pe BAS HAS S$ Ue EH, UP FROAS Wee

SYUSss iad B= So AA HS Pasa Be aoa. = YSo

ALA] Hj S0fq AEE steel ede HSS st BA. Hk AMAao} ae
SA oO} SRS oS AA oo] BPS + Oa SEeS AA Oho HSA

GA FE SUH pS + eaobeelasSAAC! CIB BALE Ox}
 ES coteAch ole S 4, sels} 04, 8 Fi eireware},

a S9 Bf S0 Sint FHS = ch. st & Pool of et

Su] BP, BS eo a AAl f= sib HE 2 OAS] asics{appiication

specific integrated circuits}, OSPs{digttal signal processors), DSPDs{digita! signal

processing devices}, PLDsf{programmahble jogic devices}, FRGAsffield pragramrmabie

gate arays), HEAIM PESOOAS =Sedboar Seat Sal

Caf FEES etch.

HME AZEM ojof sist PRE! WO = Yeo] Q ALA] of oft od

MSGIS £E SUSS # Bae S, Us, 8+ Soo Sae ses +
Es fetGinb A E ORS MAO cla SSS + Bit.

 

Q

Ya Weslo APE SMA LY Se SStol Pals od, Ofn] Sabet cpepst

=flof Stat AP?) BEAM Ot GolR{a So ees * off.

SPSS SE SSI BN SSS ROLLA So AVANCE SRS

SHS FMS RSS SYS) FSA] HA Getct. Wek, SSE A Ale

MSS PE BUM AP MSCe ANIOIM ES OL [a GAP O! Woe

xBpe OreF etry, = wee HAS ee Sree Healy aol salAelofop aia, SB Bop S7xy HP wos pe Hae eB WY oto
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A Yol BB alc,

as oS Se

1410} BPs PM EA AA Bod SSH a ASS Maso YS saGpe

LTELTE-A ALAS! 6G Al*~ Sivew RAT AL AD 4 SBE HB SHeoe

MBAsOS ops Ch Ae eM SA APA Bal Heese AO AS act
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fate 4

fala & 2]

fess 3]

[as & a]

[StS §]

ALE >
 

SUSANAz Bola Hol Seal a Af tsdiuptink channe) S NAGS

et oye Sig Ad,

FIRS 2SS SH HA #12 (specific reference signa S + Alshe

ST7SUSNA Also vithstal HAs XY Asa AlOl BS} uplink

contro! information) S 4! Direpory hE Af SF Aa Aol sh truptink contro!
wv

channel) S NSH Bol 4+s ARG wea.

A 7 Busi Gof + ol thel, GQ single beam) “LE FiS| HSie

plurality of beams} S Say, 4b7] viximoe AviA Ses ale] wees

Meda PHS Hs,

SAAS, SAANSSSH sia seda VA

41 (downlink reference signal) Of Cet SM GM eb A271 A

AHO} > Bape) S MOUS atifol si bbspo] Baygpe yey,

Ai 12t of BIO Ad

AT SM SI LUEYE gol olel Ses DAl ach 4rS Be,

AZIANSA 2AAe Al oss] HSS SU NARS EH

Al 22 oo] 2IOLAg

afi dict rere MA gee, Fl Geol AHS] So} += of ube Gaal
APAG EPR BEE

Alaa ol Biota,

Abviafsteia BR ASE csirs SB BEAD,

AT Su Qe, APS Be RA At ichannel quality indicator}, = dd

MSireceived power) ME SE + Al S Mereceived quality BE BS Goya

SijS Bese BH

Al 1ehG] Giada,

ADP APShala NolEF} Ba ALAA rank indicator) SE 2

CIEWA (beam index) SB HOUSE olla Usif# oe NES waste AS.m

SHI7RSA SAO ASS Sa oso PSS sal NS sia BA.

Al 1S ol) Chl Ad,

 

AWGHa Y7ichec!| PSS Sar LSA Mol ass

Hade Se Xv oso GPSS, HMA Mo LSa a Ao, ye

Br GASH Se HS Besa

&a Ske es Sst ano ase Hees Ha Sues

Ati fitvresource} S S Ole NR SMASHJohsacs Be.
Hl +3 ol] QLO1M,

SF aeeol Meicies!| HSSasa Pr SSsa Aol ass

Ex.1002

APPLEINC./ Page 347 of 419



Ex.1002 
APPLE INC. / Page 348 of 419 

44

WO 2078/426376 PCTAKRZO01TR/000701

oo I 2

AF 02 &

[SS 19}

[ates 11]

[Ss 12

Heaqe Ge Nel osteo PSS ola SMS Qo] 2 NE weam

se}S S aifo] Sche We.

Aj a2 oy Sho A,

AV ALALSSe SA AZ Ose HS4S ASS Yee AE,

ADPY@S FS tee MEceri A saa Mol Ass Heal
OSS MAS sips 1 of GiefAfindex) BS LEHHE BES eae
Sh}S =ANctf HUES Zoe SS.

Ai 13h of Qod Ad,

AF Ppxisee Se Sr Ass a Nol Ass Map eee aaa

  

  

 
   me

4&1] theam configuration information) SB +AlsHe HME oO zeaz,

SAGAS SF PYHS RH Ase ee D AE
rito] HS Set Ae PMA ee Ss sea,
AD?) Aba AI AIH! Gi aAtal Ajo
Alo Abts oO] Ae Bhs APR ay

43 5 Gime offset informations, i =

Sips Bete UH.

Alief ol SIa1Ad,

AAPBS, 27 iperiodicy Sl Bt- 2] A4(semipersisten) CE

Sa Aes Sopaes AEE YS

Al 1S G) BIGpAl,

H7iGHol 7 7ixsjeoeee ,YS2 43 SK Atsuupink shared

channel) SEE ot HS B32 BS Atehidewnlink shared channel) S Pile! BALAI
t

AGS SNe AS Ay AAA SEs uae BS olBea

resource information), Al ue

43] (pericd informations @ *{AlSolpen

 

SSi(subsequent) AH ADH MES Paoe Aaa Aa apts =

2AHMAR MSae BH3412 of BIA,

 

 

=

Be

cS

Aw GWol Lovicie-s! HSS aad oYSta Aol ass

Mste BP YP FASS£3 G42) HST Ae NS

3 = HW isignal quality information) SB Als} = Bu,

Sache ds £o Uo rool Me Moe site| SUAS

Soea Haq AES este FSA BHHS YH,

Ad 12 Sf OF QI04 Al,

AGAS ZUNE, Ae SSA AMO] ASS! SA demodulation S

Piaf OLA li Ft Hs weference signa OC] Claf SUA 4 ga eS

= Moq si[tisatol Bai,

AWANS ZL NSS, YF PRE ASS AS ClSIA EE (resource index

information) RE Av]aA Nsol chet = 4S 2 NE veceved quality

informations S HOG atitS FBeoe YHA
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Ah izS of 2io7 Al,

S77AKiSoSS SASHA ANG ASS MSS HH S 7oo

So NS YF SE MF Bel = S HUG aifol me yes

MSade HHS OF este YM.

FM SH AA BoA 4ebal a adttiupiink channe} S NSahE Gol

Q1OL Ad,

FNS Se Hotv] HE Re(Radia Frequency) oF,

A7ime SOIR Fis Moe NAso We BENS BSaAD,

APT) ZEA MS

FIRS eeSeq Su Hz Als ispecific reference signa) S —-Hobpz
SPS HS Neo} pithshoy SMS PSA AH BAuplink

aqey{uplink controlcontral inforrnation} 2H“2 41 frepart} ae A Sas Aol ad

a2 -Ss Geaz

A?) Bayesi Gof + oll thet, GG Ssingle beams SE Oe] HSra

plurality of beams) S Sol, Xvi vizisee Aspe Pasa Ao WSS

Hsakh S AlGishH,

AA Heise, Sel Visas eesal SAS seaa FA

#1 S (downlink reference signal) G]Pt SNP cE AP AS Aa Apo]

cfRS Of S Haypey S MOLS afifof rp¥bspoy Bas

shanne) S Noa
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