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8.7 UE Power Saving Enhancements

Please refer to RP-212630 for detailed scope of the WI.

Please also refer to section 7 (Proposal 1) of RP-212611 for additional guidance for this e-meeting.

Incoming LS(s) related to this work/study item under agenda item 5: R1-2108716, R1-2109372.

[106bis-e-R17-RRC-PowSav] Email discussion on Rel-17 RRC parameters for UE power saving – Weide (MediaTek)
· 1st check point: October 14
· Final check point: October 19
8.7.1 Enhancements for idle/inactive-mode UE power saving

8.7.1.1 Potential paging enhancements

[106bis-e-NR-R17-PowSav-01] Email discussion regarding potential paging enhancements – Weide (MediaTek)
· 1st check point: October 14
· Final check point: October 19

NR_UE_pow_sav_enh (From AI 5)
R1-2108716
LS on UE Power Saving
RAN2, MediaTek

Response LS needed. To be handled under agenda item 8.7.1.1.

draft LS R1-2110607 is endorsed in principle
Final LS R1-2110608 is endorsed
Possible Proposal 2-1 

For PEI, a new DCI format is supported to include at least paging indications to UE group(s)/subgroups of the associated PO(s)

· The maximum number of total bits for paging indication field in PEI DCI format is no more than [32]

· One PEI provides paging indications to UE group(s)/subgroups of Ns PO(s) in a PF

· Ns as defined in TS38.304

· Allow one PEI to indicated 1 PO
· FFS whether or how to support one PEI to indicated multiple POs
· The maximum number of total bits for paging indication field in PEI DCI format is 32

· A new PEI-RNTI is utilized for CRC scrambling

· One bit in the DCI payload indicating one UE subgroup of a PO or one UE group/PO (if UE paging subgrouping is not configured)
Possible Proposal 2-1 

For PEI, a new DCI format is supported to include at least paging indications to UE group(s)/subgroups of the associated PO(s)

· One bit in the DCI payload indicating one UE subgroup of a PO or one UE group/PO (if UE paging subgrouping is not configured)
· One PEI provides paging indications to UE group(s)/subgroups of Ns PO(s) in a PF

· Ns as defined in TS38.304

· The maximum number of total bits for paging indication field in PEI DCI format is 32

· A new PEI-RNTI is utilized for CRC scrambling
Possible Proposal 3-1
· CORSET and search space set settings for PEI are based on broadcast system information

· ‘peiSearchSpace’ for PEI is broadcasted if PEI is configured

· Only PEI DCI format is configured

· Up to [2] ALs can be configured

Possible proposal 4-1 (based on companies’ extension on legacy PO identification):

· For a target PO, a PEI Occasion (PEI-O) a set of PDCCH monitoring occasions associated with the transmitted SSBs. Reference PEI frame (PEI-F) start is subject to PEI_offset (in unit of T/N radio frame(s)) before PF of the PO
· T and N are defined in clause 7 in TS 38.304
· Determination of PEI-O before PO is in analogous to determination of PO as specified in clause 7 of TS 38.304 expect for the following difference:

· Reference frame is offset from PF to PEI-F

· ‘pagingSearchSpace’ is changed to ‘peiSearchSpace’

· ‘firstPDCCH-MonitoringOccasionOfPO’ is changed to ‘firstPDCCH-MonitoringOccasionOfPEI’ while reusing the same definition of ‘firstPDCCH-MonitoringOccasionOfPO’

· Assume X = 1

· FFS: Additional update for one set of PEI MOs to provide paging indication for Ns POs in a PF
Agreement

For NR Rel-17, paging indications to UE subgroups are carried only in PEI.
Agreement 
For PEI, a new DCI format is supported to include at least paging indications to UE group(s)/subgroups of the associated PO(s)

· One bit in the DCI payload indicating one UE subgroup of a PO or one UE group/PO

· The maximum number of total bits for paging indication field in PEI DCI format is x 
· One PEI can be configured to indicate up to 4 PO(s) in a PF
· FFS whether to supporting map PEI to 3 POs in a PF
· FFS: 1 PEI for POs across multiple PFs
· FFS: value of x
Agreement 
A PEI occasion (PEI-O) is a set of S consecutive PDCCH monitoring occasions when nrofPDCCH-MonitoringOccasionPerSSB-InPO is not configured

· S is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
· The K-th PDCCH monitoring occasion for PEI in the PEI-O has the same QCL assumption as that of the K-th PDCCH monitoring occasion for paging in the PO.

· Note: QCL reference is SSB

· FFS: Determination of the PEI-O location 

· FFS: Support of unlicensed spectrum operation with nrofPDCCH-MonitoringOccasionPerSSB-InPO configured

Proposed Agreement
Support configuration of a dedicated search space (‘peiSearchSpace’) for PEI

· FFS: Configuration details and whether and how to reuse legacy search space sets, including pagingSearchSpace and searchSpaceSetZero
Agreement 
CORESET # 0 or commonControlResourceSet in SIB1 can be used for PEI
·        Note: The number of CORESETs configured for a UE follows the requirement of UE feature 3-1
 
Agreement 
Support configuration of a dedicated search space (‘peiSearchSpace’) for PEI
·        FFS: Configuration details and whether and how to reuse legacy search space sets, including pagingSearchSpace and searchSpaceSetZero
Agreement
Determination of PEI-O location for a target PO is based on one of the following alternatives:
·        Alt 1: The first PDCCH monitoring occasion of the PEI-O is provided w.r.t. the start of a reference frame determined by a frame-level offset to the PF of the target PO
o   FFS: The unit and the range of the frame-level offset
o   FFS: The unit and the range of the configuration for the first PDCCH monitoring occasion (e.g., to be the same as those of firstPDCCH-MonitoringOccasionOfPO)
·        Alt 2: The first PDCCH monitoring occasion of the PEI-O is provided w.r.t. the L-th SS burst before the first PDCCH monitoring occasion of the target PO.
o   FFS: the case that a SSB burst overlaps in time with the target PO
o   FFS: L = 1, 2 or 3
o   FFS: Reference the “start” or “end” of the L-th SS burst
o   FFS: The unit and the range of the configuration for the first PDCCH monitoring occasion
·        Alt 3: The first PDCCH monitoring occasion of the PEI-O is provided by a time offset w.r.t. a reference time for the target PO.
o   FFS: The exact definition of the reference time, e.g. the first MO of the target PO, the first MO of the first PO indicated by the PEI, the start of the PF for the target PO
o   FFS: The unit and the range of the time offset
·        FFS: Whether any SS burst or TRS burst is needed between PEI-O and PO
·        Configuration for one PEI indicating multiple POs within a PF should be taken into consideration in the determination of PEI occasion  
Decide one of the above alternatives or a single merged solution based on the alternatives in RAN1#107-e meeting.
FFS: Extension for the case one PEI indicates multiple POs across multiple PFs, if supported
draft LS R1-2110607 is endorsed in principle.
Final LS R1-2110608 is endorsed
R1-2110608
Reply LS on UE Power Saving
RAN1, MediaTek
R1-2110607
[Draft]Reply LS on UE Power Saving
RAN1, MediaTek
R1-2110606
Summary#4 of Paging Enhancements
Moderator (MediaTek)
R1-2110539
Summary#3 of Paging Enhancements
Moderator (MediaTek)
R1-2110504
Summary#2 of Paging Enhancements
Moderator (MediaTek)
R1-2109582
Summary#1 of Paging Enhancements
Moderator (MediaTek)
R1-2108744
Paging enhancements for UE power saving in IDLE/inactive mode
Huawei, HiSilicon

R1-2108836
Paging enhancements for idle/inactive UE power saving 
TCL Communication Ltd.

R1-2108864
Discussion on power saving enhancements for paging
ZTE, Sanechips

R1-2108888
Discussion on PEI Design
Transsion Holdings

R1-2108916
Discussion on potential paging enhancements for UE power saving
Spreadtrum Communications

R1-2108985
Paging enhancements for idle/inactive mode UE power saving
vivo

R1-2109085
Further discussion on Paging enhancements for power saving
OPPO

R1-2109235
Paging enhancement for UE power saving
CATT

R1-2109292
Discussion on paging early indication design
CMCC

R1-2109422
Paging enhancement for power saving
Xiaomi

R1-2109500
Discussion on paging enhancements
Samsung

R1-2109581
On PDCCH-based PEI for paging enhancements
MediaTek Inc.

R1-2109582
Summary #1 of paging enhancements
MediaTek Inc.

R1-2109621
On remaining details of paging early indication design
Intel Corporation

R1-2109689
Discussion on paging enhancement
NTT DOCOMO, INC.

R1-2109797
Paging enhancements for idle/inactive UE power saving
Sony

R1-2109855
On paging enhancement
Panasonic

R1-2109944
Paging enhancement for UE power saving
Lenovo, Motorola Mobility

R1-2109952
Discussion on paging enhancements for UE power saving
InterDigital, Inc.

R1-2109980
Discussion on potential paging enhancements
LG Electronics

R1-2110043
Paging enhancements for idle/inactive-mode UE
Apple

R1-2110136
Design of Paging Enhancements
Ericsson

R1-2110197
Paging enhancements for idle/inactive UE power saving
Qualcomm Incorporated

R1-2110283
On  paging early indication
Nordic Semiconductor ASA

R1-2110311
On paging enhancements for UE power saving
Nokia, Nokia Shanghai Bell

R1-2110315
Design of PDCCH-based Paging Early Indication
DENSO CORPORATION

8.7.1.2 TRS/CSI-RS occasion(s) for idle/inactive UEs

[106bis-e-NR-R17-PowSav-02] Email discussion regarding TRS/CSI-RS occasions for idle/inactive UEs – Qiongjie (Samsung)
· 1st check point: October 14
· Final check point: October 19
Conclusion
No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs
Working Assumption

If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 

Agreement
For L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability information for configured RS resources using a bitmap. where each bit indicates whether associated TRS resource(s) are available.
· support L1 availability indication at an occasion can provide availability information RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
· FFS associated TRS resource(s) per bit, e.g. a bit is associated with a TRS resource set
· Bitmap size is up to X bits
· X = [6] for paging PDCCH based L1 availability indication.
· FFS X for PEI DCI based L1 availability indication
· FFS details about how to configure the DCI field: e.g. start and length of bitmap (e.g. explicitly/implicitly configured)
· for paging PDCCH based L1 availability indication, support L1 availability indication at an occasion can provide availability information for all configured RS resources
· FFS whether this needs to be supported regardless of the number of beams or for some configured RS resources
· FFS: PEI DCI provides L1 availability indication information only for RS resources with QCL references to be the same as for the L1 availability indication occasion
· FFS: indication of unavailability
 
Agreement
At least for paging PDCCH based L1 availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, the L1 availability indication is valid for a time duration starting from a reference point, where
· the time duration is a validity duration configured by higher layer,
· FFS applicable values, e.g. # of DRX cycles, or multiple of default paging cycle duration (i.e. modification period)
· FFS UE doesn’t expect inconsistent L1 based indication during the time duration
· the reference point for start of the validity duration is one of the following alternatives:
· Alt1: SFN of the first PF from the next DRX cycle
· Alt2: SFN of the first PF from the current DRX cycle where UE receives the indication
· Alt3: based on SFN configured by higher layer, i.e. modification period configured as multiple of default paging cycle duration
· Alt4: start of the PF for the PO where UE receives the indication
· Note: the DRX cycle in Alt1 and Alt2 is the default paging cycle broadcast in SIB
· Note: The SFN for the first PF is for (UE mod N) = 0, and can be calculated by (SFN + PF_offset) mod T = 0
· the time duration can be optionally configured by gNB
· when the time duration is not configured, one of the following alternatives can be considered:
· Alt1: the availability indication is valid until when the UE receives another availability indication.
· Alt2: the availability indication is valid until L1 availability indication is changed by network
· Alt3: default time duration e.g. default paging cycle
· FFS whether and how to handle the miss detection issue of L1 signaling
Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
·        a TRS resource set can be configured to include
o   a set of TRS resources up to two consecutive slots,
§  Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
o   at least common configuration parameters:
§  a QCL reference
§  firstOFDMSymbolInTimeDomain,
§  ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
§  FFS
·        scramblingID,
·        a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
·        Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.
R1-2110580
Moderator Summary#4 for TRS/CSI-RS occasion(s) for idle/inactive UEs
Moderator (Samsung)
R1-2110484
Moderator Summary#3 for TRS/CSI-RS occasion(s) for idle/inactive UEs
Moderator (Samsung)
R1-2110483
Moderator Summary#2 for TRS/CSI-RS occasion(s) for idle/inactive UEs
Moderator (Samsung)
R1-2109502
Moderator Summary#1 for TRS/CSI-RS occasion(s) for idle/inactive UEs
Moderator (Samsung)
R1-2108745
Assistance RS occasions for IDLE/inactive mode
Huawei, HiSilicon

R1-2108837
TRS/CSI-RS occasions for IDLE/inactive mode
TCL Communication Ltd.

R1-2108865
TRS for RRC idle and inactive UEs
ZTE, Sanechips

R1-2108917
Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs
Spreadtrum Communications

R1-2108986
TRS/CSI-RS occasion(s) for idle/inactive UEs
vivo

R1-2109086
Further discussion on RS occasion for idle/inactive UEs
OPPO

R1-2109236
Configuration of TRS/CSI-RS for paging enhancement
CATT

R1-2109293
Discussion on TRS/CSI-RS occasion(s) for IDLE/INACTIVE-mode UEs
CMCC

R1-2109423
On TRS/CSI-RS configuration and indication for idle/inactive UEs
Xiaomi

R1-2109501
Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs
Samsung

R1-2109583
On TRS/CSI-RS occasion(s) for idle/inactive mode UE power saving
MediaTek Inc.

R1-2109622
Discussion on periodic TRS occasions in idle/inactive mode
Intel Corporation

R1-2109690
Discussion on TRS/CSI-RS occasion for idle/inactive Ues
NTT DOCOMO, INC.

R1-2109798
On TRS/CSI-RS occasion(s) for idle/inactive UEs
Sony

R1-2109856
Potential enhancements for TRS/CSI-RS occasion(s) for idle/inactive UEs
Panasonic

R1-2109945
Provision of TRS/CSI-RS for idle/inactive UEs
Lenovo, Motorola Mobility

R1-2109953
Remaining issues on TRS/CSI-RS occasion(s) for idle/inactive UEs
InterDigital, Inc.

R1-2109981
Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs
LG Electronics

R1-2109999
Discussion on TRS/CSI-RS occasions for idle/inactive UEs
Sharp

R1-2110044
Indication of TRS configurations for idle/inactive-mode UE power saving
Apple

R1-2110137
Provisioning TRS occasions to Idle/Inactive UEs
Ericsson

R1-2110198
TRS/CSI-RS for idle/inactive UE power saving
Qualcomm Incorporated

R1-2110284
On TRS design for idle/inactive UEs
Nordic Semiconductor ASA

R1-2110312
On RS information to IDLE/Inactive mode Ues
Nokia, Nokia Shanghai Bell

8.7.1.3 Others

R1-2108866
Additional simulation results of UE power consumption in RRC idle and inactive state
ZTE, Sanechips

R1-2108987
Discussion on paging grouping
vivo

R1-2109237
Multiple POs associated with one PEI
CATT

R1-2109747
Analysis on power consumption for IDLE mode UE
Huawei, HiSilicon

R1-2109954
Wake-up signal for low power wake-up radio
InterDigital, Inc.

R1-2110138
Modeling of NR gNB power consumption
Ericsson

R1-2110199
Aligning Paging Occasions to SSB for UE idle and inactive mode power saving
Qualcomm Incorporated

8.7.2 Potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX ActiveTime 
[106bis-e-NR-R17-PowSav-03] Email discussion regarding potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX ActiveTime – Xiaodong (vivo)
· 1st check point: October 14
· Final check point: October 19
Agreement
Confirm the four working assumptions (extracted from package 1)
Working assumption(extracted from package 1):
Beh 1: PDCCH skipping is not activated
Working assumption(extracted from package 1):

Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
Working assumption(extracted from package 1):
At most 3 SSSGs is supported to be configured for PDCCH monitoring adaptation.
Working assumption(extracted from package 1):
Beh 2B: stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2.
Agreement 

Scheduling DCIs indicating timer value for a SSSG is not supported.
Possible Agreement
For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among up to M RRC configured values by scheduling DCIs indicating PDCCH schedules data

· the bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS
· select one value for M from {1, 2 or 3}, details FFS
Agreement
For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among up to M = {1, 2, 3}multiple RRC configured values by scheduling DCIs indicating PDCCH schedules data

· The bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS
· The maximum value of M = [2 or 3]

· Note: M = 1 is not precluded.

Agreement
The bit mapping of DCI indication PDCCH monitoring adaptation is as follows,

· For Case 1 (i.e., PDCCH skipping), the following is supported

· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=1

· ‘0’ is Beh 1 and ‘1’ is Beh 1A

· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=2 or 3

· ‘00’ is Beh 1

· ‘01’ is Beh 1A with skipping duration 1

· ‘10’ is Beh 1A with skipping duration 2

· ‘11’ is Beh 1A with skipping duration 3 if M=3, reserved if M=2
· For Case 2  (i.e., 2 SSSG switching) , the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors

· ‘0’ is Beh 2 and ‘1’ is Beh 2A

· For Case 3 (i.e., 3 SSSG switching) , the following is supported

· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors

· ‘00’ is Beh 2

· ‘01’ is Beh 2A

· ‘10’ is Beh 2B

· [‘11’ is reserved]

· FFS ‘11’ is Beh 1A

· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors, 
· Indicated UE behaviors are Beh 1A, 2, 2A and FFS whether indicate Beh 1

· FFS details bit mapping

· FFS Timer behavior (e.g., reset timer value) for PDCCH monitoring adaptation indication when Beh 1A is indicated
· FFS: For Case 5 (i.e., 3 SSSG switching and skipping)

· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors

· ‘00’ is Beh 2

· ‘01’ is Beh 2A

· ‘10’ is Beh 2B

· ‘11’ is Beh 1A

· FFS Timer behavior (e.g., reset timer value) for PDCCH monitoring adaptation indication when Beh 1A is indicated
· Note: The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data

· FFS whether to restrict Skipping duration to be shorter than SSSG initial timer value
· FFS whether the configuration is same or different for DCI format x_1 and DCI format x_2

Propose Agreement
· For Beh 1A,
· X (i.e. skipping duration) is configured per BWP at least when SSSG is not configured.
· FFS: when SSSG is configured
[High] Proposal 3-2 (v3)
· The value of the SSSG switching timer in slots for monitoring PDCCH in the active DL BWP of the serving cell SSSG#1 and/or SSSG#2 before moving to the default search space group is can be configured as 
· {[1...20,40,60,80,100]} for 15 kHz SCS,

· {[1...40, 80,100,160,200]} for 30 kHz SCS,

· {[1...80, 160,200,320,400]} for 60kHz SCS,

· {[1...160,320,400,640,800]} for 120kHz SCS

[High] Proposal 4-1 (v4)
· For value X in Beh 1A, candidate skipping values are 
· Up to [20ms] length is supported, 

· FFS details, e.g., unit of X (e.g., slot, symbol or ms)

· FFS: longer skipping duration more than 20ms

· FFS: including possibility to skip current DRX if DRX is configured.

· FFS: other values are not precluded

· FFS: Equal to or longer than the applicable minimum scheduling offset

[High] Proposal 3-1 (v6)
· If the UE monitors PDCCH according to SSSG#1 and the timer 1expires, the UE starts monitoring PDCCH according to Beh 2.

· If the UE monitors PDCCH according to SSSG#2 and the timer 2 expires, FFS the following,

· Alt 1: the UE monitoring PDCCH according to Beh 2

· Alt 2: the UE monitoring PDCCH according to Beh 2A

· FFS: interaction between timers.

· Other alternatives are not precluded

· Timer(s) can be optionally configured.
· FFS: timer(s)1 and timer2 can be configured separately or jointly 

[High] Proposal 3-3 (v4)
· Alt 1: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.
· Alt 2: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per cell.

· Alt 3: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.

[High] proposal 6-2 (v5):
The following application delay for a scheduling DCI based PDCCH monitoring adaptation indication can be considered is as follows,

· For PDCCH skipping,
· Option b 

· Option f 

· Option d for downlink grant and Option c for uplink grant 

· Option i 

· Option j

· Note: down-select between based on the options in RAN1#107-E

· For SSSG switching,

· Option a 

· Option d for downlink grant  and Option c for uplink grant 

· Option h

· Option b
· Option d for downlink grant and Option g for uplink grant
· Note: down-select between based on the options in RAN1#107-E

· The Options a – j is defined as follows,

· Option a: the application timelines provided in Table 10.4-1 in TS38.213 for search-space group switching for unlicensed band form is reused. 

· [image: image2.png]) ived
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, FFS X = 25 or 39

· FFS: [image: image6.png]5.6




· Option b:  the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended.

· Option c: PDCCH monitoring adaptation command applies after PUSCH transmission if triggered by UL DCI

· Option d: PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding).

· Option e: after successfully decoding TB.
· Option f:  Application delay should be “ZERO”  for PDCCH monitoring adaptation. PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI
· Option g:  Application delay(s) are configured via RRC signaling
· Option h:  Application delay applies after drx-RetransmissionTimerUL expires

· Option i: Leave up to implementation 

· Option j: UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in DL assignment. If the UE fails to decode the associated PDSCH and transmits a NACK, skipping is canceled in the slots after the NACK transmission. Option g ( application delay configured via RRC signaling) is used for uplink grant. If RRC signaling is not provided, UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in UL grant.

· Other options not precluded.

· FFS reference points for the application delay, 

· e.g., the PDCCH monitoring indication applies at a first slot that is at least [image: image8.png]


 symbols after the last symbol of the PDCCH, where T is defined as application delay

· FFS whether the same or different and how application delay for PDCCH monitoring adaptation indicated by DCI and timer expiration

· FFS non-scheduling DCI if supported

Agreement
-         The value of the SSSG switching timer in slots for monitoring PDCCH in the active DL BWP of the serving cell SSSG#1 and/or SSSG#2 before moving to the default search space group is can be configured as
o    {[1...20,40,60,80,100]} for 15 kHz SCS,
o    {[1...40, 80,100,160,200]} for 30 kHz SCS,
o    {[1...80, 160,200,320,400]} for 60kHz SCS,
o    {[1...160,320,400,640,800]} for 120kHz SCS
 
Agreement
-         If the UE monitors PDCCH according to SSSG#1 and the timer expires, the UE starts monitoring PDCCH according to Beh 2.
-         If the UE monitors PDCCH according to SSSG#2 and the timer expires,
o    Alt 1: the UE monitoring PDCCH according to Beh 2
o    Other alternatives are not precluded
-         Timer can be optionally configured.
 
Agreement
Select one of the alternatives from the following:
-         Alt 1: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.
-         Alt 2: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per cell.
-         Alt 3: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.
 
Agreement
The following application delay for a scheduling DCI based PDCCH monitoring adaptation indication can be considered is as follows,
-         For PDCCH skipping,
o    Option b
o    Option f
o    Option d for downlink grant and Option c for uplink grant
o    Option i
o    Option j
o    Note: down-select between based on the options in RAN1#107-E
-         For SSSG switching,
o    Option a
o    Option d for downlink grant  and Option c for uplink grant
o    Option h
o    Option b
o    Option d for downlink grant and Option g for uplink grant
o    Note: down-select between based on the options in RAN1#107-E
-         The Options a – j is defined as follows,
o    Option a: the application timelines provided in Table 10.4-1 in TS38.213 for search-space group switching for unlicensed band form is reused.
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o    Option b:  the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended.
o    Option c: PDCCH monitoring adaptation command applies after PUSCH transmission if triggered by UL DCI
o    Option d: PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding).
o    Option e: after successfully decoding TB.
o    Option f:  Application delay should be “ZERO”  for PDCCH monitoring adaptation. PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI
o    Option g:  Application delay(s) are configured via RRC signaling
o    Option h:  Application delay applies after drx-RetransmissionTimerUL expires
o    Option i: Leave up to implementation
o    Option j: UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in DL assignment. If the UE fails to decode the associated PDSCH and transmits a NACK, skipping is canceled in the slots after the NACK transmission. Option g ( application delay configured via RRC signaling) is used for uplink grant. If RRC signaling is not provided, UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in UL grant.
o    Other options not precluded.
-         FFS reference points for the application delay,
o        e.g., the PDCCH monitoring indication applies at a first slot that is at least [image: image12.png]


 symbols after the last symbol of the PDCCH, where T is defined as application delay
-         FFS whether the same or different and how application delay for PDCCH monitoring adaptation indicated by DCI and timer expiration
-         FFS non-scheduling DCI if supported
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