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1 Introduction
In the previous RAN1#107 bis-e meeting, RAN1 had discussed UE features for UE power savings enhancements and the agreements were captured in the LS [1] on UE capability for paging enhancement:
	If a separate FG for component 2 is introduced, then for a UE supporting FG29-1 and not supporting UE subgroup indication (i.e. UE supporting component 1 only), subgroup index to be received by the UE is undefined in current RAN1 specification. Introducing a separate FG for component 2 would require further RAN1 specification work.


In the previous RAN2#116 bis-e meeting RAN2 have already made the following agreement:

	· [058] Paging enhancement capability(-ies) (e.g. PEI capability, UEID based subgrouping capability or the combined capability of PEI and UEID based subgrouping) are ‘optional with capability signalling’ as gNB needs to know the paging enhancement capability(-ies) to page the UE


In the meanwhile, a Pre117-e][007][ePowSav] was hotly discussed and majority companies think treating paging early indication and UE subgroup indication into same FG. In this contribution, we provide some views on remaining issues of UE capability for paging enhancement if this is agreed.
2 Discussion
If we treat supporting of PEI and UE subgrouping in the same FG, a UE supporting Capability R1 29-1 supports either CN assigned subgrouping or UE ID based subgrouping or both. And RAN2 also agreed that Paging enhancement capability(-ies) (e.g. PEI capability, UEID based subgrouping capability or the combined capability of PEI and UEID based subgrouping) are ‘optional with capability signalling’ as gNB needs to know the paging enhancement capability(-ies) to page the UE.

Obviously, the UE capability of support PEI can be implicitly derived by UE’s capability of supporting UE subgroup indication, either UE ID-based subgrouping or CN-assigned subgrouping. If UE support neither of them, it means the UE is not supporting PEI. Currently, only UE ID-based subgrouping is reported to RAN by AS UE capability signaling while gNB can get UE’s PEI capability by additionally getting UE’s capability of supporting the CN-assigned subgrouping from CN. Of cause, if gNB can get UE’s CN assigned subgroup ID, gNB will know that the UE is capable of CN-assigned subgrouping. However, in LTE, as captured in TR23.501, if the UE supports WUS, the AMF may not assign WUS assistance Information to the UE when the UE has an active emergency PDU session. If this still holds in NR, gNB needs an explicit indication on UE capability of supporting the CN-assigned subgrouping from CN if UE’s CN assigned subgroup ID is absent. If we are not restricting PEI to the last used cell, for RAN paging, the Paging enhancement capability (-ies) (e.g. PEI capability, UEID based subgrouping capability or the combined capability of PEI and UEID based subgrouping) need to be forwarded to none-anchor gNB. And the signaling design is left to CT1 and RAN3.
Thus, no additional capability for PEI is needed since NW can also infer it from capabilities related to PEI subgrouping. A modification of 38.306 can be found in the appendix part.
Proposal 1 UE capability of support PEI without subgrouping can be implicitly derived by UE’s capability of support UE subgroup indication (either UE ID-based subgrouping or CN-assigned subgrouping).
Proposal 2 gNB needs an explicit indication on UE capability of supporting the CN-assigned subgrouping from CN if UE’s CN assigned subgroup ID is absent. And the signaling design is left to CT1 and RAN3.
Proposal 3 Only UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling.
For NW broadcasting PEI without subgrouping (k=1), the UE supporting either the UE ID based subgrouping or CN assigned subgrouping can monitor the PEI and can be wake up potentially.
For NW broadcasting PEI with subgrouping (k>1), the UE supporting either the UE ID based subgrouping or CN assigned subgrouping only need to monitor the PEI corresponding to its capability. More specifically, if the network indicates only support CN-assigned subgrouping in the cell, the UE only supporting UE-ID based subgrouping is not necessary to monitor it. Or only the UEs that have been assigned with a CN subgroup are required to monitor the PEI.
Proposal 4 For PEI with or without subgrouping, only the UEs have the corresponding capabilities are required to monitor the PEI;
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 5 UE capability of support PEI without subgrouping can be implicitly derived by UE’s capability of support UE subgroup indication (either UE ID-based subgrouping or CN-assigned subgrouping).

Proposal 6 gNB needs an explicit indication on UE capability of supporting the CN-assigned subgrouping from CN if UE’s CN assigned subgroup ID is absent. And the signaling design is left to CT1 and RAN3.
Proposal 7 Only UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling.
Proposal 8 For PEI with or without subgrouping, only the UEs have the corresponding capabilities are required to monitor the PEI;
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This field indicates whether the UE supports the UE ID based subgrouping as

specified in TS 38.304 [22]. «
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