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In RAN1#106 meeting, the preliminary UE feature of Rel-17 was provided in [1] for information in last RAN1 meeting. This contribution discusses some components of the UE feature for UE power saving enhancement based on the input in [1].
[bookmark: _Ref129681832]Discussion
The corresponding preliminary UE feature table for UE power saving enhancement is cited in the appendix. We have the following views on the current preliminary UE features for power saving enhancement.
Feature 29-1
1) There can be two ways in general to inform the network about the UE capability on PEI for IDLE/inactive mode UE. One is using NAS signaling to inform the core network. And the other one is using RRC signaling to inform the gNB, e.g. when the UE firstly does the registration procedure to the network. This gNB can inform the UE’s capability regarding PEI to the core network. Especially considering that RAN2 has agreed that there would be two subgrouping methods, CN assigned subgrouping and UE ID based subgrouping. It seems it would be better to leave RAN2 to decide the details. Therefore, we suggest just to use “optional” in the table and leave the details to RAN2 for decision. The column of “Need for the gNB to know if the feature is supported” should be also updated to “Y” accordingly.
2) It was concluded in RAN#93 that PDCCH based PEI is supported as the only option. Therefore, the component 1 should be updated to “Support PDCCH based paging early indication”.
Therefore, we have the following proposed change on Feature 29-1:
Proposal 1: adopt the following change in the UE feature table for PEI:
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support PDCCH based paging early indication
2. Support UE subgroup indication

	
	NY
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	
	Optional without capability signalling




Feature 29-2
1) There can be two ways in general to inform the network about the UE capability on potential TRS occasions for IDLE/inactive mode UE. One is using NAS signaling to inform the core network. And the other one is using RRC signaling to inform the gNB, e.g. when the UE firstly does the registration procedure to the network. This gNB can inform the UE’s capability regarding TRS occasions to the core network. It seems it would be better to leave RAN2 to decide the details. Therefore, we suggest just to use “optional” in the table and leave the details to RAN2 for decision. The column of “Need for the gNB to know if the feature is supported” should be also updated to “Y” accordingly.
2) For the column of “Consequence if the feature is not supported by the UE”, it is suggested to update the description as “Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode from potential TRS occasions”
Therefore, we have the following proposed change on Feature 29-1:
Proposal 2: adopt the following change in the UE feature table for potential TRS occasions:
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability
	
	NY
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode from potential TRS occasions
	Per UE
	N
	N
	N
	
	Optional without capability signalling



Feature 29-3
1) According to the agreements made in RAN1#106 as following, it is FFS to discuss UE capability of supported UE behaviors. In our view, the feature should be at least split to two separate UE features. One is for PDCCH skipping capability and the other one is for SSSG switching.
	Package 1
· UE behavior after receiving PDCCH indication of monitoring adaptation can be one of the followings,
· Working Assumption: Beh 1: PDCCH skipping is not activated
· Beh 1A: PDCCH skipping means stopping PDCCH monitoring for a duration X
· FFS the possible values for X
· FFS: Whether and how to support more than one skipping duration(s)
· FFS: whether to continue monitoring PDCCH scrambled by C-RNTI for Type 0/1/1A/2 CSS or not
· Beh 2: stop monitoring SS sets associated with SSSG#1 and SSSG#2 (if confirmed) and monitoring  of SS sets associated to SSSG#0 (legacy behaviour)
· Beh 2A: stop monitoring SS sets associated with SSSG#0 and SSSG#2 (if confirmed)  and monitoring  of SS sets associated to SSSG#1 (legacy behaviour)
· Working Assumption: Beh 2B(if confirmed): stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring  of SS sets associated to SSSG#2 (if confirmed)
· Note: The number of supported SSSG is left to UE feature discussion.
· FFS: UE capability of supported UE behaviors
· Indication of Beh 1A when SSSG(s) are not configured is supported.
· Working assumption: Indication of  Beh 1A for current SSSG when two SSSG(s) are configured is supported
· FFS: Indication of  Beh 1A when three SSSG(s) (if supported) are configured
· Y bits is configured for scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) indicating PDCCH schedules data and also PDCCH monitoring adaptation
· FFS how the UE behavior(s) defined above mapping to Y bits
· Note: at most Y = 2
· Working Assumption at most 3 SSSGs is supported to be configured.
· FFS: whether or how SSSG can be configured to be monitored conditionally (e.g., depending on HARQ NACK or RTT/ReTx timers)
· FFS: whether or how non-default SSSG to another non-default SSSG
· FFS details of timer(s) for switching between SSSG(s)
· UE fallbacks to default SSSG (i.e., SSSG#0) after timer expiration.
· R16 timer for SSSG switching and the corresponding behavior is as baseline
· FFS whether the timer(s) is configured per SSSG, or per BWP or other approaches.
· FFS whether the skipping duration(s) is configured per SSSG, per BWP, or other approaches.
· FFS PDCCH monitoring adaptation indicated by non-scheduling DCI
· PDCCH based monitoring adaptation is limitedapplied to USS and type-3 CSS.



Therefore, for feature 29-3, we have the following proposal:
Proposal 3: At least split feature 29-3 to two separate UE features: One is for PDCCH skipping capability and the other one is for SSSG switching.
	29. NR_UE_pow_sav_enh
	29-3
	PDCCH Skipping
	Support of PDCCH monitoring adaptation behaviour 1/1A
	
	Y
	
	PDCCH skipping within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3’
	SSSG switching
	Support of PDCCH monitoring adaptation behaviour 2/2A

	
	Y
	
	SSSG switching within an active BWP is not supported 
	Per UE
	N
	N
	N
	FFS: Support of PDCCH monitoring adaptation behaviour 2/2A/2B
	Optional



Conclusion
Based on above analysis, we have the following proposal:
Proposal 1: adopt the following change in the UE feature table for PEI:
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support PDCCH based paging early indication
2. Support UE subgroup indication

	
	NY
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	
	Optional without capability signalling



Proposal 2: adopt the following change in the UE feature table for potential TRS occasions:
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability
	
	NY
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode from potential TRS occasions
	Per UE
	N
	N
	N
	
	Optional without capability signalling



Proposal 3: At least split feature 29-3 to two separate UE features: One is for PDCCH skipping capability and the other one is for SSSG switching.
	29. NR_UE_pow_sav_enh
	29-3
	PDCCH Skipping
	Support of PDCCH monitoring adaptation behaviour 1/1A
	
	Y
	
	PDCCH skipping within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3’
	SSSG switching
	Support of PDCCH monitoring adaptation behaviour 2/2A

	
	Y
	
	SSSG switching within an active BWP is not supported 
	Per UE
	N
	N
	N
	FFS: Support of PDCCH monitoring adaptation behaviour 2/2A/2B
	Optional
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Appendix
23. NR_UE_pow_sav_enh
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support paging early indication
2. Support UE subgroup indication

	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	
	Optional without capability signalling

	 29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability
	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling

	 29. NR_UE_pow_sav_enh
	29-3
	PDCCH monitoring adaptation within an active BWP
	1. Support of PDCCH monitoring adaptation behaviour 1/1A
1. Support of PDCCH monitoring adaptation behaviour 2/2A/[2B]

	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	FFS: Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A/2B
	Optional




