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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
This contribution addresses our proposals for Rel-17 power saving UE features. The discussion is based on the latest version of UE features summary in R1-2200678. [1]. 
R1-2200768	LS on UE capability for paging enhancement	RAN1, Ericsson
Agreement
· FG 29-3c is confirmed as “3 search space sets group switching” as follows
	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group 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



Agreement
· FG 29-3d is confirmed as “2 search space sets group switching with PDCCH skipping” as follows
	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group 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, 29-23b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling



2. Discussion on Rel-17 UE Power saving features
29-1 PEI
The current version of PEI from [1] is as follows,
	 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indication
2. Support UE subgroup indication

	
	
	
	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 



· Descriptions of the components
Paging early indication is not specification terminology in TS38.213. A new DCI format 2_7 and new PEI-RNTI is created for this. Hence it should be updated.
Proposal 1: 
· Update the descriptions of 29-1 as follows,

	 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indicationSupport of detection of DCI format 2_7 with CRC scrambled with PEI-RNTI for early indication of paging

2. Support UE subgroup indication

	
	
	
	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 



29-2 TRS
The current version of PEI from [1] is as follows,
	 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



· Descriptions of the components
RAN1 has agreed that the L1 indication for TRS availability can be either PEI (DCI 2_7) or paging DCI (DCI 1_0). However, receiving TRS availability by PEI (DCI 2_7) requires UE to support 29-1 first. Hence, it is  better to separate it as a independent feature and add 29-1 as its prerequisite . 
Proposal 2: 
· Update the descriptions of 29-2 as follows,
	 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 receiving L1 indication for TRS availability via DCI 1_0

	
	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
	29-2a
	TRS resources for idle/inactive UEs
	3. Support receiving L1 indication for TRS availability via DCI 2_7 if the UE supports reception of DCI 2_7

	29-1, 29-2
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling



29-3 PDCCH monitoring adaptation within an active BWP
The following is agreed in RAN1#107bis-E,
	29. NR_UE_pow_sav_enh
	29-3a
	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 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 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 

	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling



· For 29-3a, the description of the component is stable enough so that the yellow color can be removed.
· For 29-3c,  the description of the component need some minor correction. It should be clearly stated that 29-3c is for without PDCCH skipping (similar to the description of 29-3b)
· For all the 29-3a/3b/3c/3d, it should be per UE feature, and no need for differential for TDD/FDD, FR1/FR2
Proposal 3: 
· Update the descriptions of 29-3 as follows,
	29. NR_UE_pow_sav_enh
	29-3a
	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 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 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching, without PDCCH skipping 

	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling



2. Conclusions 
This contribution addresses our proposals for Rel-17 power saving UE features.,
Proposal 1: 
· Update the descriptions of 29-1 as follows,

	 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indicationSupport of detection of DCI format 2_7 with CRC scrambled with PEI-RNTI for early indication of paging

2. Support UE subgroup indication

	
	
	
	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 



Proposal 2: 
· Update the descriptions of 29-2 as follows,
	 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 receiving L1 indication for TRS availability via DCI 1_0

	
	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
	29-2a
	TRS resources for idle/inactive UEs
	3. Support receiving L1 indication for TRS availability via DCI 2_7 if the UE supports reception of DCI 2_7

	29-1, 29-2
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling



Proposal 3: 
· Update the descriptions of 29-3 as follows,
	29. NR_UE_pow_sav_enh
	29-3a
	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 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 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching, without PDCCH skipping 

	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling
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