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Introduction
In RAN1 104e [1], the following was agreed regarding power saving enhancements during active time.
	Agreements:
1. Strive for a common design for DCI based PDCCH monitoring adaptation in active time for an active BWP to support functionalities inclusive of both SSSG switching and PDCCH skipping for a duration. 
0. Details FFS
Agreements:
· [bookmark: _Hlk65832363]Further study whether and how to minimize the impact to data scheduling for new transmissions and retransmissions.
· FFS details
· Further study the application delay for PDCCH adaptation indication

AR: Explore the options under FFS: details from FL summary
Agreements:
For DCI based PDCCH skipping in active time for an active BWP (if supported), the following can be further considered,
· Explicit indication of PDCCH adaptation
· Scheduling DCI
· Format 1_1
· Format 0_1
· Format 0_2/1_2
· Non-scheduling DCI
· Format 2_6 in active time
· Format 2_0
· Format 1_1 (SCell dormancy case 2)
· additional indication mechanism
· By reusing Rel-16 SCell dormancy indication when CA is configured, FFS details
· By reusing Rel-16 cross-slot scheduling indication when R16 cross-slot scheduling is configured, FFS detailds
· DCI dynamically indicates a duration/periodic interval for skipping
· FFS: how to indicate the duration/period interval, e.g., number of slots or skipping current DRX
· PDCCH skipping for a duration indicated by minimum scheduling offset
· Others are not precluded
 
Agreements
· For DCI based SSSG switching in active time for an active BWP (if supported), the following can be further considered,
· Explicit indication of PDCCH adaptation
· Scheduling DCI based
· Format 1_1,
· Format 0_1,
· Format 0_2/1_2
· Format 1_0
· Non-scheduling DCI supported by vivo, Samsung
·  Format 2_6 in active time
· Format 2_0
· Format 1_0
· Format 1_1 (SCell dormancy case 2)
· additional indication mechanism
·  By reusing Rel-16 SCell dormancy indication when CA is configured, FFS details
· By associating Rel-16 cross-slot scheduling indication when R16 cross-slot scheduling is configured, FFS detailds
· DCI dynamically indicates a duration period for the switched SSSG, UE switch back to previous/default SSSG after duration endstimer expried
· Timer-based SSSG switching, including RRC configured a timer, UE switch back after timer expired.
· SSSG activation/deactivation
· FFS: Implicit SSSG switching
· SSSG switching triggered by SR
· SSSG switching triggered by RACH
· Default SSSG that a UE monitors when coming out of DRX to monitor an ON duration.
· FFS: whether/how to support SSSG switching for multiple groups of cell(s).
· FFS: whether/how to support SSSG switching in active time with DCP outside active time
· FFS: whether / how to support more than 2 SSSGs,
· FFS: number of SSSGs
· FFS: a search space set group to emulate PDCCH skipping
· Others are not precluded

Agreements:
· The following alternatives can be considered for DCI based PDCCH monitoring adaptation in active time for an active BWP for power saving
· Alt 1: Enhancement of Rel-16 SSSG switching to support PDCCH monitoring adaptation including skipping for a duration
· Alt 2a: Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and SSSG switching
· Alt 2b: Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and PDCCH monitoring periodicity adaptation
· Others not precluded




In this contribution, we express our views on DCI based power saving adaptation and PDCCH monitoring reduction schemes during active time.
PDCCH monitoring reduction techniques during active time
RAN1 has agreed to support a DCI based solution that includes the functionalities of SSSG switching and PDCCH skipping for a duration. 
Among the two alternatives listed in the agreement [1], our preference is Alt 2a which includes different solutions that were specified in Rel-16 for DCI based power saving adaptation, such as DCI format 2_6, using scheduling DCI for SCell dormancy which may or may not schedule PDSCH. In our view, these options can be leveraged to achieve SSSG switching and/or PDCCH skipping for a duration.
DCI format 2_6 is monitored by a UE outside active time for waking up to DRX ON. Additionally, DCI format 2_6 can be used inside active time to indicate PDCCH monitoring adaptation during active time for power saving purpose. Since monitoring occasions are mutually exclusive, use of  DCI format 2_6 during active time doesn’t create any ambiguity regarding the expected UE behavior.
On the other hand, scheduling and non-scheduling DCI fields providing SCell dormancy trigger can be enhanced to include SSSG switching and/or PDCCH skipping for a duration in the serving cell. In Rel-16 design, DCI is received in serving cell which indicates dormancy or non-dormancy in other activated SCells. If SCell dormancy signaling framework is used, a dormant BWP can be conceived in the serving cell and UE camps on that BWP during reduced PDCCH monitoring activity. 
Proposal 1: Support Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and SSSG switching. Consider following options/framework to provide the signaling:
· DCI format 2_6 during active time 
· Extend scheduling or non-Scheduling DCI providing SCell dormancy
Since duration can be dynamically indicated, we do not see a need to configure an additional dedicated SSSG to emulate PDCCH skipping. By suitable configuration of the SSSGs and dynamic indication of duration, intended outcome of PDCCH skipping can still be achieved. 
Proposal 2: DCI indicates a duration for the switched SSSG; UE switches back to previous/default SSSG after duration ends.
Impact to data scheduling due to PDCCH skipping

There were some proposals made in RAN1 104-e that PDCCH skipping may start after UE reports HARQ-ACK feedback. In our view, such interaction is not strongly necessary. Moreover, non-scheduling DCI can be used to provide power saving adaptation which does not schedule a PDSCH. 
Proposal 3: Postpone discussion on impact to data scheduling due to PDCCH skipping after deciding whether a scheduling and/or non-scheduling DCI are supported for power saving adaptation.
[bookmark: _Hlk71659318]On the other hand, application delay, i.e., gap between DCI trigger and start of PDCCH skipping or SSSG switching can be specified following similar principle of Pswitch in NR-U design when UE switches from one SSSG to another. More specifically, application delay for the case when PDCCH skipping for a duration is indicated can be based only on the SPS PDSCH release processing time (Capability 2 in Table 10.4-1 in TS 38.213) due to no need in reconfiguration of PDCCH monitoring parameters. On the other hand, if full SSSG switching is indicated, same rule as for Pswitch in NR-U can be used to address the same implementation considerations as in NR-U. 


Proposal 4: Application delay is specified based on the Pswitch of SSSG switching in NR-U.
· Application delay for PDCCH skipping for a duration can be based on the SPS PDSCH release processing time (Capability 2 in Table 10.4-1 in TS 38.213).
· Application delay for SSSG switching for power saving purpose is determined according to the same rule as for the definition of Pswitch in Rel-16 NR-U design.
Conclusions
In summary, we have following list of observations and proposals:
Proposal 1: Support Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and SSSG switching. Consider following options/framework to provide the signaling:
· DCI format 2_6 during active time 
· Extend scheduling or non-Scheduling DCI providing SCell dormancy
Proposal 2: DCI indicates a duration for the switched SSSG; UE switches back to previous/default SSSG after duration ends.
Proposal 3: Postpone discussion on impact to data scheduling due to PDCCH skipping after deciding whether a scheduling and/or non-scheduling DCI are supported for power saving adaptation.
Proposal 4: Application delay is specified based on the Pswitch of SSSG switching in NR-U.
· Application delay for PDCCH skipping for a duration can be based on the SPS PDSCH release processing time (Capability 2 in Table 10.4-1 in TS 38.213).
· Application delay for SSSG switching for power saving purpose is determined according to the same rule as for the definition of Pswitch in Rel-16 NR-U design.
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