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Introduction
In RAN1#108-e [1], the following was agreed regarding power saving enhancements during active time.
	Working Assumption (Excerpted from RAN#107bis-e)
· The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS


Agreement
-             The 480kHz and 960kHz SCS are also supported for Rel-17 PDCCH monitoring adaptation.

Agreement
· It is up to B52.6GHz to deicide the values for candidate skipping values and SSSG switching initial timer values.



Agreement
For DCI format 0_1, DCI format 0_2, DCI format 1_1 and DCI format 1_2,     
· 1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-     1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
Note: Same as in existing specifications, specifications allow gNB to configure a search-space set with zero PDCCH candidates.  

Agreement
Answer 1 for R1-2200884 (R2-2201960):
Yes, PDCCH skipping can be applied to C-RNTI(s) and MCS-C-RNTI(s) in at least Type3 PDCCH CSS and USS monitored during RAR/MsgB window for RAR/MsgB reception based on RAN1 agreements till RAN1#107bis-e. 
Agreement
Answer 2 for R1-2200884 (R2-2201960):
RAN1 would discuss and conclude how to capture the above RAN2 agreements in RAN1 specification.
o    It is RAN1 understanding  PDCCH skipping  is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending.
·  FFS: If the UE is indicated skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can stops PDCCH skipping and monitor PDCCH for UL grant (i.e., PDCCH skipping is not activated ).
Agreement
Answer 4 for R1-2200884 (R2-2201960):
·        It is RAN1’s understanding that transmission of CSI/SRS is not affected by PDCCH skipping i.e. CSI/SRS is still transmitted during the skipping duration.
 
Agreement
·         It is RAN1 understanding that for DRX operation, 
· As DCP is monitored only outside active time, it cannot be missed due to PDCCH skipping as skipping applies only in active time.
Note: RAN1 is discussing whether PDCCH skipping duration can apply to outside active time.
 
Agreement
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
· Resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0
 
Agreement
[Draft] LS reply on PDCCH skipping, R1-2202896 is endorsed in principle.

Agreement
Final LS reply on PDCCH skipping, R1-2202905 is endorsed

Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running


Agreement
-     When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 in a slot 
· no earlier than [application delay] after the slot where timer expires and
· if PDCCH skipping is being applied, no earlier than in slot where PDCCH skipping duration expires.


Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.



In this contribution, we express our views on the remaining aspects of DCI based power saving via PDCCH monitoring adaptation during active time.
Remaining details on PDCCH monitoring reduction techniques during active time

It was agreed in RAN1 # 108e that RAN1 specification would capture the RAN2 agreements that PDCCH skipping is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending. We think the following TP can be adopted to capture the above UE behaviors, without introducing any new RAN1 behaviors.
Proposal 1: Adopt the following TP in connection to capturing the RAN2 agreements on PDCCH skipping in RAN1 specification.
	10.4 Search space set group switching and skipping of PDCCH monitoring

*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, except during ra-ResponseWindow msgB-ResponseWindow ra-ContentionResolutionTimer or when SR is pending [11, 38.321].


*** Unchanged text is omitted ***



During RAN1 # 108e, it was agreed that PDCCH skipping applies to active time only. Hence, as a natural consequence, it is expected that PDCCH skipping stops when UE enters outside active time. The use case and benefit of PDCCH skipping to continue outside active time is not clear and it seems also not aligned with the WID objectives. If PDCCH skipping duration is counted irrespective of active time, it may potentially overlap with DRX ON of next DRX cycle, and motivation of this scenario is not clear. Hence in our view, PDCCH skipping duration counting should stop once UE enters outside active time.
Observation 1: If PDCCH skipping duration is counted irrespective of active time or outside active time, it may potentially overlap with DRX ON of next DRX cycle, and motivation/benefit of this scenario is not clear.
Observation 2: Natural consequence of PDCCH skipping being applicable to active time “only” implies it should not apply when UE enters outside active time.
Proposal 2: PDCCH skipping is terminated when UE enters outside active time.

There were proposals made in past meetings that PDCCH skipping may start after UE reports HARQ-ACK feedback or it does not apply when DRX Retransmission timer is running. In our view, such interaction is not strongly necessary, it can be left up to gNB implementation. For small skipping duration, the impact is expected to be minimal. If gNB intends to send PDCCH skipping indication, it could make the data transmission more reliable by conservative selection of MCS, so that need for retransmission is minimized. 

Proposal 3: Interaction between application delay of PDCCH skipping and retransmissions is not supported in Rel-17. 

Conclusions
In summary, we have following list of observations and proposals:

Observation 1: If PDCCH skipping duration is counted irrespective of active time or outside active time, it may potentially overlap with DRX ON of next DRX cycle, and motivation/benefit of this scenario is not clear.
Observation 2: Natural consequence of PDCCH skipping being applicable to active time “only” implies it should not apply when UE enters outside active time.

Proposal 1: Adopt the following TP in connection to capturing the RAN2 agreements on PDCCH skipping in RAN1 specification.
	10.4 Search space set group switching and skipping of PDCCH monitoring

*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, except during ra-ResponseWindow msgB-ResponseWindow ra-ContentionResolutionTimer or when SR is pending [11, 38.321].


*** Unchanged text is omitted ***




Proposal 2: PDCCH skipping is terminated when UE enters outside active time.
Proposal 3: Interaction between application delay of PDCCH skipping and retransmissions is not supported in Rel-17. 
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