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1 Introduction
In the previous RAN1#106e meeting, RAN1 had discussed UE features for UE power savings enhancements and the agreements listed in section 5 of [1] are endorsed as captured here:
Agreement
· FG 29-1 is kept as “Paging enhancement” as follows

	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication

2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks

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 without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further. Clearly, for component 2 of supporting UE subgrouping, RAN2 has finalized this issue with the agreement that UE’s capability of supporting the UE ID-based subgrouping is reported to RAN by AS UE capability signaling while RAN2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signaling and a UERadioPagingInfo IE in the UECapabilityInformation message is introduced for UE’s AS capability.
In this contribution, we provide some views on remaining open issues on component 1 for FG 29-1. 
2 Discussion
As agreed in the RAN2’s previous meeting, RAN2 decides not to support any type of subgrouping if the configuration for subgrouping is either absent or nullified (e.g. subgroupsNumPerPO is either absent or set to zero). This has been confirmed in RAN1’s agreement [2] when subgroupsNumPerPO is either absent or set to 0 or 1, i.e., when isg=0, the PEI is used as a common PEI other than a subgrouping PEI to wake up all the subgroups in the cell. 
	Agreement
Confirm the following working assumption:
Working Assumption
· The paging indication field of PEI DCI format comprises of POnumPerPEI segment(s) of K bit
· K = 1, if [image: image1.png]subgroupsNumPerPO



 is absent or set to 0 or 1,
· K = [image: image2.png]subgroupsNumPerPO



, if [image: image3.png]2 < subgroupsNumPerPO < 8



 is configured.
· UE identifies its paging indication bit as follows:
· Let [image: image4.png]


 denote the relative PO index, with starting value of 0, among the POs associated with the PEI
· [image: image5.png]= ((UE_ID mod N) x N, + i_s) mod POnumPerPEI




 , where [image: image6.png]UEID,N, N_ and i_s



 are as defined in clause 7 of TS 38.304
· [image: image7.png]


 when K = 1 and UE is not provided a subgroup index
· [image: image8.png]0<i, <K



 when UE is provided a subgroup index
· UE checks the corresponding paging indication from [image: image9.png](ipp X K+ ics)



-th bit of the paging indication field where the starting bit index is 0
· If the corresponding paging indication value is set to ‘1’, it indicates the UE to monitor the PO

· If the corresponding paging indication value is set to ‘0’, it indicates the UE is not required to monitor the PO




Obviously, for K=1 case, the PEI will wake up UE capable of either supporting the UE ID-based subgrouping or supporting CN-assigned subgrouping. The question is, are there some UEs only capable of monitoring PEI not supporting PEI subgrouping can still monitor it? If so, UE sub-grouping is a separate feature from PEI.
However, considering that currently the PEI DCI format, defined as DCI format 2_7 is only used for paging subgrouping (may additionally support availability indication of TRS/CSI-RS) and paging subgroup is indicated by PEI only as was agreed in RAN1#106b-e, it makes sense to treat supporting of PEI and UE subgrouping in the same FG. 

Obviously, for subgroup indication, the UE capability needs to be reported to the gNB so that the gNB can deliver subgroup indication properly. For PEI without subgroup indication, the UE capability also needs to be reported to the gNB, otherwise gNB will not know whether to transmit PEI or not. So this FG should be optional with capability signalling.
Proposal 1 RAN2 is suggested to treat paging early indication and UE subgroup indication into same FG and the FG should be optional with capability signalling.
If P1 is agreed, 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. In such case, 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. 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 2 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).
For PEI subgrouping, if UE gets the CN assigned subgroup ID, it implies that UE can support the CN-assigned subgrouping. gNB only needs to know UE’s capability for UE-ID based subgrouping if it only supports it. For the case UE has not got the CN assigned subgroup ID, gNB only needs to know whether UE support for UE-ID subgrouping or not. If not, the UE would be paged in the legacy way. In a word, gNB only needs to care about UE’s capability of supporting the UE ID based subgrouping no matter CN-assigned subgrouping or UE-ID based subgrouping it takes for PEI subgrouping. However, for PEI without subgrouping, gNB needs to get either UE’s capability for supporting the UE ID based subgrouping or CN assigned subgrouping while the latter is reported to CN by UE NAS signalling and transferred by paging message from CN. The detailed design is left to CT1/RAN3.
For 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 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 3 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 4 RAN2 is suggested to treat paging early indication and UE subgroup indication into same FG and the FG should be optional with capability signalling.
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 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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