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Introduction
An updated UE feature list is provided in R1-2110587 after RAN1#106b-e discussion. We provide our views and proposals for R17 UE power saving features in this contribution.
R17 UE Power Saving Features
The following UE features have been agreed to be supported (with details to be refined) for R17 UE power saving, and FG 29-3 for PDCCH monitoring adaptations are still under discussion.
	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
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
	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
FFS whether to separate the capability for receiving 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



For paging enhancements, we have agreed to leave it to RAN2 to decide whether to separate paging early indication and UE subgroup indication into two FGs. The issue to be discussed here is whether the FG(s) for paging enhancements should be reported to the gNB.
· For paging early indication, it is not absolutely necessary for the UE to report. However, if it is not reported, the gNB would always need to transmit PEI, even if the UE does not support it. So it is beneficial for the UE to report the capability, so that the gNB can decide whether to transmit PEI based on the capability of UEs to be paged.
· For subgroup indication, the UE capability needs to be reported to the gNB so that the gNB can forward it to the core network. When there is paging for a UE, the core network knows whether the UE supports subgroup indication, and if yes, the core network can send the corresponding information to the gNB so that the gNB can deliver subgroup indication properly.

For FG 29-2, SIB-based availability indication will not be supported in Rel-17, so the related FFS can be removed. In addition, the description should include the availability indication in paging DCI and PEI.

For FG 29-3, there are 4 types of behaviours agreed already:
· Behaviour 1/1A (PDCCH skipping)
· Behaviour 2/2A (SSSG switching with 2 SSSGs)
· Behaviour 2/2A/2B (SSSG switching with 3 SSSGs)
· Behaviour [1/1A/2/2A] (PDCCH skipping and SSSG switching with 2 SSSGs), with the detailed bit mapping still being discussed.
These 4 types of behaviours are independent, and separate FGs should be defined for them. In addition, it would be good to use more descriptive text for the component description instead of “1/1A/2/2A/2B”, which may not exist in the specs.
Conclusion
Based on the discussions, we propose the following changes to R17 UE power saving features.

	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

	
	YN
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
	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 receiving TRS configuration being indicated to idle/inactive UEs from a new SIB
2. Support receiving L1 indication for TRS availability in paging PDCCH and paging early indication PDCCH 
FFS whether to separate the capability for receiving 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
	L1 indication for TRS availability in paging early indication PDCCH is supported only if UE reports the support of FG 29-1.
	Optional without capability signalling

	 29. NR_UE_pow_sav_enh
	29-3a
	PDCCH monitoring adaptation behaviour 1/1A within an active BWP
	Support of PDCCH skipping with up to 2-bit indication in DCIPDCCH monitoring adaptation behaviour 1/1A
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 with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3b
	PDCCH monitoring adaptation behaviour 2/2A within an active BWP
	Support of switching between 2 SSGs with 1-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3c
	PDCCH monitoring adaptation behaviour 2/2A/2B within an active BWP
	Support of switching between 3 SSGs with 2-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3d
	PDCCH monitoring adaptation behaviour [1/1A/2/2A] within an active BWP
	Support of PDCCH skipping and switching between 2 SSGs with 2-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling
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