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Introduction
In RAN1#107-e, the UE feature of UE power saving enhancements for NR was discussed. Including Feature Groups 29-1 Paging Enhancement, 29-2 TRS resources for IDLE/Inactive UEs and 29-3 PDCCH monitoring adaptation within an active BWP [1]. In this contribution, we share our views on NR Rel-17 UE Power Saving fratures.

UE Features of UE Power Saving Enhancements for NR
· UE feature for paging enhancement (UE feature 29-1)
In RAN1#107-e, the following UE feature 29-1 was agreed. 
	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
UE does not support paging enhancement
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Regarding the type of the UE feature, in terms of power saving, per band is a little more complicated, we think per-UE is sufficient. 
Proposal 1: For the UE feature 29-1, the capability type is per UE.

· TRS resources for idle/inactive UEs (UE feature 29-2)
In RAN1#107-e, the following UE feature 29-2 was agreed.
Agreement
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept
	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
	29-2
	TRS resources for idle/inactive Ues
	TRS onfigura 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


Regarding the type of the UE feature, per-UE is sufficient. 
Proposal 2: For the UE feature 29-2, the capability type is per UE.

· PDCCH monitoring adaptation within an active BWP (UE feature 29-3)
	8.7.2Agreements in RAN1#107-e:
Agreement
The following agreement in RAN1#106-E is updated as follows,
Agreement(extracted from RAN1#106-E)
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
· A new indication field in scheduling DCI is used for indicating PDCCH monitoring adaptation

Agreement
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , one of the following is supported
· Alt a: 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A (stay in current SSSG)
· [‘11’ is reserved]
· If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1  (stay in current SSSG)
· ‘11’ is Beh 1A for duration T2  (stay in current SSSG)
· Note: for  ‘00’ and ‘01’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· Note: By a single DCI indication, a UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping.
FFS SSSG switching timer behavior, and timer value related to the value of T1/T2


In RAN1#107-e, the following UE feature 29-2 was agreed.
Agreement
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: FG for 3 search space sets group switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of SSSG switching between 2 SSSGs by scheduling DCI, and timer based switching, without PDCCH skipping
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

In our view, supporting 3a (skipping) and 3b (2 SSSG) does not equals to support 3d (a joint signaling indication of skipping and 2 SSSG). From 8.7.2 Agreements in RAN1#107-e, we think FG 29-3d need to be supported. We don’t think that two separated feature groups 29-3b and 29-3c are needed to indication SSSG switching of 2 SSSGs and 3 SSSGs. We support combine FG 29-3b and FG 29-3c as one FG for SSSG switching up to 3 SSSGs.
Regarding the capabilities of FG 29-3, we think FG 29-3 should be split into three FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: Search space sets group switching (2 or 3 search space sets)
· FG 29-3c: Search space sets group switching with PDCCH skipping (2 or 3 search space sets)

Proposal 3: FG 29-3 should be split into three FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: Search space sets group switching (up to 3 search space sets)
· FG 29-3c: Search space sets group switching with PDCCH skipping (up to 3 search space sets)

Proposal 4: For the UE feature 29-3, the capability type is per UE.

Conclusions
In this contribution, RRC parameters supporting the repetition factors are discussed. As summary, we have the following proposals:   
Proposal 1: For the UE feature 29-1, the capability type is per UE.
Proposal 2: For the UE feature 29-2, the capability type is per UE.
Proposal 3: FG 29-3 should be split into three FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: Search space sets group switching (up to 3 search space sets)
· FG 29-3c: Search space sets group switching with PDCCH skipping (up to 3 search space sets)
Proposal 4: For the UE feature 29-3, the capability type is per UE.
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