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1 Introduction

In RAN#86 meeting, a new WID RP-193173 for UE power saving enhancement was approved. In the WID, the objectives include paging enhancement for idle/inactive-mode UE and UE measurement relaxation for RLM/BFD.
In this paper, we discuss on UE capability aspects from RAN2 perspective.
2 Discussion

In order to reduce unnecessary UE paging receptions for idle/inactive-mode UE, RAN2 has agreed to introduce UE subgrouping based paging, and RAN1 has agreed to introduce PEI for paging. RAN1 also discussed on how to provide UE subgroup indications over PEI, and has made the following agreements in RAN1#107e meeting.
	Agreement

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

Agreement 
For PEI, a new DCI format is supported to include at least paging indications to UE group(s)/subgroups of the associated PO(s)

· One bit in the DCI payload indicating one UE subgroup of a PO or one UE group/PO

· The maximum number of total bits for paging indication field in PEI DCI format is x 
· One PEI can be configured to indicate up to 4 PO(s) in a PF

· FFS whether to supporting map PEI to 3 POs in a PF
· FFS: 1 PEI for POs across multiple PFs

· FFS: value of x


From UE capability’s perspective, RAN2 should discuss whether to introduce a combined UE capability or introduce separate UE capabilities for paging subgrouping and PEI. According to RAN1 agreements, paging indications to UE subgroups are carried only in PEI, which implies that UEs supporting paging subgrouping should also support PEI. On the other hand, since one bit in the DCI payload is used to indicate one UE subgroup of a PO or one PO, for a UE supporting PEI but without a subgroup ID, the UE may also monitor PEI and decide whether to monitor paging based on the one bit indication corresponding to the PO in PEI. In our view, both paging subgrouping and PEI are paging enhancements in different aspects. Although support for both features may bring the most significant UE power saving gain, for UEs supporting PEI only, unnecessary UE paging reception may also be reduced compared to legacy UEs. If we decouple the UE capabilities for paging subgrouping and PEI, UE may choose whether to support PEI only or support both features, which would be more flexible for UE implementation. Based on this, we prefer to introduce separate UE capabilities for PEI and paging subgrouping.
Proposal 1 Introduce separate UE capabilities for PEI and paging subgrouping. UE may support PEI only or support both PEI and paging subgrouping.
In RAN2#116e meeting, RAN2 discussed whether to introduce common or separate UE capabilities for UE-ID based subgrouping and CN-assigned subgrouping, and made the following working assumptions.
	· We assume separate indications for UE capability of CN based subgrouping and UEID based subgrouping. 

· 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. 


In our view, separate UE capabilities are more flexible for UE implementation. If we agree to support separate UE capabilities, CN-assigned subgrouping should be a NAS capability and should be reported to CN by NAS signalling. Then, CN can transfer UE capability for CN-assigned subgrouping to RAN, if required.
Proposal 2 Introduce separate UE capabilities for CN based subgrouping and UE-ID based subgrouping.
Proposal 3 UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling.
In order to enable idle/inactive-mode UEs to sleep longer before waking-up for their paging receptions, potential available TRS/CSI-RS for connected-mode UEs could be provided to idle/inactive-mode UEs, so that idle/inactive-mode UEs may use these available TRS/CSI-RS to perform DL synchronization. Based on the agreements made in previous meetings, the TRS/CSI-RS configuration is provided in SIBx and the availability of TRS/CSI-RS configuration in SIBX is indicated by L1 based TRS availability indication. In order to support these features, UE needs to be able to acquire SIBx, identify the TRS/CSI-RS availability indication bits in DCI, etc. In our view, using TRS/CSI-RS in idle/inactive-mode is an optional  feature which should be introduced in TS38.306 and does not need to be reported to the network.
Proposal 4 Introduce an optional UE capability in TS38.306 which indicates whether UE supports to use TRS/CSI-RS in idle/inactive-mode.
Another feature for Rel-17 UE power saving is to introduce relaxed UE measurements for RLM/BFD. Based on RAN4 agreement, whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state. As we know, RLM and BFD are separate procedures, where RLM is applied to SpCell, and BFD can be applied to each serving cell (including SpCell and SCell), it seems more reasonable to introduce separate UE capabilities for relaxed UE measurements for RLM and that for BFD.
Proposal 5 Introduce separate UE capability signalling for RLM relaxation and BFD relaxation, respectively.
3 Conclusion

Based on the discussion above, we propose the following: 
Proposal 6 Introduce separate UE capabilities for PEI and paging subgrouping. UE may support PEI only or support both PEI and paging subgrouping.
Proposal 7 Introduce separate UE capabilities for CN based subgrouping and UEID based subgrouping.
Proposal 8 UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling.
Proposal 9 Introduce an optional UE capability in TS38.306 which indicates whether UE supports to use TRS/CSI-RS in idle/inactive-mode.
Proposal 10 Introduce separate UE capability signalling for RLM relaxation and BFD relaxation, respectively.
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