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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, one objective is paging enhancement for idle/inactive-mode UE to reduce unnecessary UE paging receptions. 

In this paper, we discuss on UE capability aspects for the paging enhancement.
2 Discussion

For paging enhancement for idle/inactive-mode UE, so far, RAN2 has agreed to support 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. 
From UE capability’s perspective, the first issue we should discuss is whether to introduce a combined UE capability for UE subgrouping based PEI for paging or to introduce separate UE capabilities for paging subgrouping and PEI. In our understanding, 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 either paging subgrouping or PEI, 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 either or 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.

If proposal 1 is agreed, there will be the following cases for UE with different capabilities:

· Case1: UE with the capability of PEI but without the capability of paging subgrouping

· Case2: UE with the capability of paging subgrouping but without the capability of PEI
· Case3: UE with the capabilities of PEI and paging subgrouping
In order to support paging for all the three kinds of UEs, a common PEI indication which is separate from subgrouping indication is needed in PEI signal. Besides, the subgroup indication should be included in both PEI and paging DCI.
In the last RAN2 meetings, RAN2 discussed on paging subgrouping and achieved the following agreements:
	RAN2 agreements in RAN2#113bis-e:
· We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)

· If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 


	RAN2 agreements in RAN2#114-e:
The following is supported:

· CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics

· Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE


Based on RAN2’s agreements, both network-assigned subgrouping and UE ID based subgrouping would be supported. For network-assigned subgrouping, CN decides UE’s subgrouping ID based on network implementation and provides the subgrouping information to both UE and gNB. For UE-ID based subgrouping, both UE and gNB derives UE’s subgrouping ID from UE ID (e.g. 5G-S-TMSI mode 1024). There may be a case that UE only supports network-assigned subgrouping but does not support UE ID based subgrouping, e.g., the UE does not implement the function of UE ID based subgrouping. In our view, it would be more reasonable to introduce separate UE capabilities for UE ID based subgrouping and network-assigned subgrouping compared to introducing a single UE capability for paging subgrouping.
Proposal 2 For paging subgrouping, introduce separate UE capabilities for UE ID based subgrouping and network-assigned subgrouping.

3 Conclusion

Based on the discussion above, we propose the following: 
Proposal 3 Introduce separate UE capabilities for PEI and paging subgrouping.

Proposal 4 For paging subgrouping, introduce separate UE capabilities for UE ID based subgrouping and network-assigned subgrouping.
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