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1. Introduction

RAN1 and RAN2 have discussed the enhancements on UE power Saving for several meetings and the scheduled timeline is close to the end of this WI. In RAN1#107-e meeting, a list of RAN1 features including ePowSav was sent to RAN2 in [1] as described in Annex.

In this paper, we will discuss the UE capability for ePowSav WI according to the conclusions from RAN1/RAN2/RAN4.
2. Discussion

2.1 Paging enhancement
For paging enhancement, both PEI and subgrouping have been concluded to be supported for ePowSav. RAN1 has concluded Feature 29-1 in the table in Annex. 

Regarding the dependence for these two features, RAN1 has the below conclusion in RAN1#106bis:

	Agreement
For NR Rel-17, paging indications to UE subgroups are carried only in PEI.


In this way, subgrouping feature could be supported depends on the supporting of PEI. 
While in our understanding, PEI could be used alone as a separate feature without subgrouping, as proposed in our contribution [2]. 

Thus, we think the Feature 29-1 in the table in Annex should be split into two bullet: one is for PEI, the other is for subgrouping. And subgrouping feature has the dependence on the PEI feature. 
For PEI, we think a per-UE capability should be introduce and reported to network in order to help network identify whether the paging is for a UE supporting PEI or not, which will be good for power efficiency. For example, UE1 supporting PEI and UE2 not supporting PEI have the same PO location. When network wants to page UE2, if network is not aware of the supporting of PEI, UE1 will be waked up unnecessary. Thus, we think a per-UE capability of supporting PEI should be introduced, which is optional with capability.
Proposal 1: A per-UE capability of supporting PEI is introduced, which is optional with capability.
For subgrouping, it have been agreed in RAN2#116-e meeting:
	· UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. 


Proposal 2: Per-UE capability of supporting subgrouping (UE_ID based subgrouping in AS and CN-assigned subgrouping in NAS) should be introduced, which should depends on the supporting of PEI. 
2.2 Idle/inactive TRS/CSI-RS
For TRS/CSI-RS in idle/inactive mode, RAN1 has concluded Feature 29-2 in the table in Annex. 
RAN1 and RAN2 have discussed how to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive mode UEs, and agreed to provide the idle/inactive TRS configurations in the new SIB and the availability indication at least in L1 based signaling to idle/inactive UEs.

Obviously, it should not be mandatory for all R17 UEs to support the idle/inactive TRS, i.e. introducing a new optional capability to present whether UE supports idle/inactive TRS. Considering the capability is only used for UE to judge whether it will apply the idle/inactive TRS when it receives the TRS configurations and availability indication in idle/inactive mode, there is no need for UE to report this capability to the network.

Proposal 3: A per-UE capability of supporting idle/inactive TRS is introduce, which is an optional capability without signalling.
2.3 RLM/BFD relaxation
For RLM/BFD relaxation, it is a feature discussed in RAN4 and RAN2.

In RAN2#116e meeting, it was agreed that:
	· RLM/BFD relaxation criteria are configured by dedicated signalling (e.g. RadioLinkMonitoringConfig) as a baseline, if RAN4 decides to provide parameters instead of predefined or by implementation. 



As the configuration for RLM/BFD relaxation is configured from network by dedicated signaling, network needs to know whether the target UE supports RLM/BFD relaxation. Thus, optional per-UE capability should be introduced and reported to the network. 
As we discussed in [2], In scenario with CA deployment, the configuration of RLM relaxation could be configured per-CG, while the configuration of BFD relaxation could be configured per-CC. Besides, RLM and BFD are two separate and different features in RRC and MAC layers, respectively. It is better to keep enough flexibility to network to control/enable either RLM or BFD relaxation or both. Thus, it is better to have separate capability of supporting RLM or BFD relaxation. 
Proposal 4: A per-UE capability of supporting RLM relaxation is introduced, which is optional with capability.
Proposal 5: A per-UE capability of supporting BFD relaxation is introduced, which is optional with capability.
Regarding other capability, e.g. whether the UE supports one of criterion or both criteria, should be discussed later after the crtieria have be concluded. 
Proposal 6: Other capability for RLM/BFD relaxation is FFS.
2.4 PDCCH monitoring adaptation 

For PDCCH monitoring adaptation, RAN1 has concluded Feature 29-3a/3b[/3c/3d] in the table in Annex. In the list, Feature 3c/3d are still highlighted, which needs more discussion. 
As this feature is pure RAN1 feature, it is straightforward for RAN2 to following the conclusion on the capability for PDCCH monitoring adaptation from RAN1. 
Proposal 7: RAN2 to wait and follow the conclusion on the capability for PDCCH monitoring adaptation from RAN1.
3. Conclusion

In this paper, we discuss the UE capabilities for ePowSav WI. Based on the discussion, we have the following proposals:
Proposal 1: A per-UE capability of supporting PEI is introduced, which is optional with capability.
Proposal 2: Per-UE capability of supporting subgrouping (UE_ID based subgrouping in AS and CN-assigned subgrouping in NAS) should be introduced, which should depends on the supporting of PEI. 
Proposal 3: A per-UE capability of supporting idle/inactive TRS is introduce, which is an optional capability without signalling.

Proposal 4: A per-UE capability of supporting RLM relaxation is introduced, which is optional with capability.
Proposal 5: A per-UE capability of supporting BFD relaxation is introduced, which is optional with capability.
Proposal 6: Other capability for RLM/BFD relaxation is FFS.
Proposal 7: RAN2 to wait and follow the conclusion on the capability for PDCCH monitoring adaptation from RAN1.
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Annex – RAN1 feature list for ePowSav [1]
	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 

	 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

	
	
	
	1. 
2. 

	
	
	
	
	
	
	
	
	
	

	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 
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-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
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