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Introduction
RAN1#104-e discussed and reached the following agreements

	Agreements:
· 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. 
· Details FFS
 Agreements:
· 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
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
· Others not precluded



In this document we introduce a solution that can achieve harmonized design for PDCCH skipping and SS group switching.

On unified design of PDCCH skipping and SS group switching
On applicability of R16 SS group switching to licensed spectrum
Search-space group switching has been introduced in R16 in NR-U work item, to adapt monitoring outside and inside channel occupancy time (COT) and the feature has been specified in sub-clause 10.4 of 38.213. Two groups of search-space-sets can be configured and switched between given the following
· If UE is configured SS group switching bit (switchTriggerToAddModList), follow the bit (i.e. either group #0 or group #1)
· Switching to SS group #0 upon
· timer expire or 
· end of COT
· If UE is not configured with SS group switching bit (switchTriggerToAddModList) in DCI 2_0
· Detecting a PDCCH in USS or TYPE3 CSS and switching to group #1
· Switching to SS group #0 upon
· timer expire or 
· end of COT
Even if operating in unlicensed spectrum, a UE may not be configured with slotFormatCombToAddModList and, or co-DurationsPerCellToAddModList and co-DurationsPerCellToReleaseList in DCI format 2_0, if that happens UE follows the following behavior in R16 
· Detecting a GC-PDCCH containing SS group switching bit, and follow the bit (i.e. either group #0 or group #1)
· Switching to SS group #0 upon
· timer expire or 
· end of COT
· If UE is not configured with SS group switching bit (switchTriggerToAddModList) in DCI 2_0
· Detecting a PDCCH in USS or TYPE3 CSS and switching to group #1
· Switching to SS group #0 upon
· timer expire or
· end of COT
Therefore, it is clear that 
Observation-1: Section 10.4 of TS 38.213 is applicable to licensed spectrum without need for further changes. 
Unfortunately, some companies did not allow applicability of the following features to licensed spectrum in R16. And that is the case even for feature searchSpaceSetGroupSwitchingwithoutDCI-r16 which depends only on reception of a DCI and timer, i.e. fully independent of COT.

	searchSpaceSetGroupSwitchingwithDCI-r16
Indicates whether the UE supports switching between two groups of search space sets with DCI 2_0 monitoring that comprises of the following functional components:
-	Monitor DCI 2_0 with a search space set switching field;
-	Support switching the search space set group with PDCCH decoding in group 1;
-	Support a timer to switch back to original search space set group;
-	Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group.
The UE can switch search space set groups for different cells independently, unless the UE supports jointSearchSpaceGroupSwitchingAcrossCells-r16. The UE supports search space set group switching capability-1: P=25/25/25 symbols for µ=0/1/2, unless the UE supports jointSearchSpaceGroupSwitchingAcrossCells-r16.
	Band
	No
	N/A
	N/A

	searchSpaceSetGroupSwitchingwithoutDCI-r16
Indicates whether the UE supports switching between two groups of search space sets without DCI 2_0 monitoring (i.e. implicit PDCCH decoding) that comprises of the following functional components:
-	Support switching the search space set group with PDCCH decoding in group 1;
-	Support a timer to switch back to original search space set group.
The UE can switch search space set groups for different cells independently, unless the UE supports jointSearchSpaceGroupSwitchingAcrossCells-r16. The UE supports search space set group switching capability-1: P=25/25/25 symbols for µ=0/1/2, unless the UE supports jointSearchSpaceGroupSwitchingAcrossCells-r16.
	Band
	No
	N/A
	N/A



Observation-2: Feature searchSpaceSetGroupSwitchingwithoutDCI-r16 does not depend on COT duration and therefore is fully applicable to licensed spectrum, and thus should be used as baseline for DCI based PDCCH monitoring adaptation in active time for an active BWP. 
On extension of SS group switching to enable PDCCH skipping for duration of time
Based on results so far, companies showed that power saving gain grows with PDCCH skipping duration (obviously). Therefore, RAN1 agreed to support PDCCH skipping for a duration of time. This can be achieved simply by indicating length of timer on top of baseline SS-group switching feature. 
Starting from capability searchSpaceSetGroupSwitchingwithoutDCI-r16, RAN1 shall introduce a DCI field in DCI format 1_1, 1_2, 0_1 and 0_2 indicating upon reception of such DCI format
· Initialize timer to 0 (no skipping)
· Initialize timer to value X
· Initialize timer to value Y
· Initialize timer to value corresponding to end of C-DRX active time
Above design provides a good trade-off between scheduling latency and power saving, and achieves both PDCCH skipping (if gNB configures zero SS-set for SS-group 1) and SS group switching.
Proposal-1: To achieve 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, introduce DCI format 1_1, 1_2, 0_1 and 0_2 indicating, upon reception of such DCI format
· Initialize timer to 0 (remain in group 0)
· Initialize timer to value X
· Initialize timer to value Y
· Initialize timer to value corresponding to end of C-DRX active time
· Note: gNB may configure SS-group 1 to be empty, upon switching to SS-group 1, UE does not monitor PDCCH until timer expiry
Regarding SS switching timelines, reuse the existing timelines for search-space switching in sub-clause 10.4 of TS 38.213. 
Proposal-2: Reuse the existing timelines for search-space group switching form sub-clause 10.4 of TS 38.213 
Conclusions 
In this contribution, we discussed PDCCH monitoring adaptation based on SS-group switching and we have the following observations and proposals:
Observation-1: Section 10.4 of TS 38.213 is applicable to licensed spectrum without need for further changes. 
Observation-2: Feature searchSpaceSetGroupSwitchingwithoutDCI-r16 does not depend on COT duration and therefore is fully applicable to licensed spectrum, and thus should be used as baseline for DCI based PDCCH monitoring adaptation in active time for an active BWP. 
Proposal-1: To achieve 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, introduce DCI format 1_1, 1_2, 0_1 and 0_2 indicating, upon reception of such DCI format
· Initialize timer to 0 (remain in group 0)
· Initialize timer to value X
· Initialize timer to value Y
· Initialize timer to value corresponding to end of C-DRX active time
· Note: gNB may configure SS-group 1 to be empty, upon switching to SS-group 1, UE does not monitor PDCCH until timer expiry
Proposal-2: Reuse the existing timelines for search-space group switching form sub-clause 10.4 of TS 38.213
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