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1. Introduction
[bookmark: Proposal_Beacon]Based on RAN2#114-e meeting, the following agreements on UE power saving were made as in [1]:
	· 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


In this contribution, we mainly provide analysis on the case of how to handle non-supporting UE, non-supporting CN, non-supporting gNB, and the case when CN doesn’t use UE subgrouping.  
2. Discussion
Based on the agreement to CN-assigned UE group-ID, a general procedure on NR UE paging grouping is given here. CN could collect the assistant information by UE reporting or subscrption in network side to determine UE paging group-ID. Then, UE will receive its paging group-ID assigned by CN during the NAS procedure. In the paging procedure, the CN will transmit UE’s group-ID to gNB, or possibly the anchor gNB (with UE AS context) could tranmit the UE group-ID to neighbor gNB for RAN paging when UE is in inactive mode. The UE will receive the configuration on PEI(Paging early indication) prior to monitor the UE group-ID, then UE will monitor the PEI associated to the UE’s group-ID to determine whether to decode the paging message.
[image: ]
Figure.1 CN-assigned UE grouping
In above procedure, if UE does not support the feature on paging grouing, it is desired that UE could give the non-supporting indication by its capability reporting to CN, so CN will not allocate the UE group-ID to UE, meanwhile, the gNB will not recevie the UE group-ID information in the CN paging message. Based on this procedure, the UE will monitor the paigng message without PEI monitoring. Generally, the capability reporting including non-supporting/supporting indication to paging grouping could be applied in the Attach or TAU procedure.
Proposal 1: It is suggested that UE could report its capability feature on supporting/ non-supporting to paging grouping in Attach or TAU procedure.
In another case, if CN does not support the UE paging grouping, it will not allocate the UE group-ID to UE. At least for CN based paging, UE may not apply the paging grouping mechanism by CN-assigned paging grouping. But, one question is, UE-ID based grouping method(UE_ID is corresponding to mod(UE_ID, the number of UE groups)) may be independent to CN-assgined UE grouping method, the gNB may configure paging groups for UE-ID based grouping method, the supporting UE is able to monitor the PEI based on the configuration information from gNB. This is reasonalbe and feasible to support the UE-ID based method independent from the CN-assigned method from the view of UE power saving.
Proposal 2: If CN does not support the UE paging grouping, UE and gNB will not apply the method of CN-assigned grouping based on the not configured CN-assigned UE group ID informaiton.
Proposal 3: If CN does not support the UE paging grouping, it is suggested to confirm that the UE could apply the UE-ID based grouping if both UE and gNB support UE-ID based grouping.
For gNB non-supporting case, if gNB does not support the UE paging grouping mechanism, it will not configure the PEI information to UE, then UE will monitor the paging messasge directly without PEI detecting. This means that the UE will implicitly receive the gNB non-supporting UE grouping information based on missed configuraiton on PEI. More details, if the UE-ID based grouping information(such as the PEI for UE-ID based grouping information) is not configured by gNB, UE will implicitly know that gNB does not support the UE-ID based method grouping. 
Proposal 4: gNB could implicitly indicate to support/not support the UE paging grouping method based on whether gNB configures the UE grouping information.
As mentioned in [2], for NR, there are typically various UE types including potentially high mobility UEs. This means that, in NR, as in figure.2, if any UE moving out of the initial paged cells is paged, it will lead to lots of UE in the same group and in more number of cells have to decode the unnecessary paging message, because the indication of the associated UE group ID is transmitted in a larger area for paging extension. From the view of UE power saving, it is a serious issue which was also discussed in NB-IOT paging grouping.


Figure.2 Paging area extension by UE moving.
In order to reduce the false paging alarm caused by UE mobility or other reason found in CN, a simlple way to reduce the false paging alarm is that network could disable the UE paging group mechanism if UE suffers the false paging alarm frequently. In this procedure, if CN determines to disable the UE paging group based on the statistic information from CN or from UE report , CN could send an indication to UE to disable the UE paging group by NAS procedure, also the CN needs to send the disabled indication to UE’s serving gNB storing UE context for RAN paging, more details could be left to SA2 and RAN3.
Proposal 5: If CN determines to disable the UE paging group, CN could send an indication to UE to disable the UE paging group by NAS procedure, also the CN needs to send the disabled indication to UE’s serving gNB stored UE context for RAN paging.
Conclusion
In this contribution, the issues on how to handle non-supporting UE, non-supporting CN, non-supporting gNB, and the case when CN doesn’t use UE subgrouping are discussed, we have the following proposals:
Proposal 1: It is suggested that UE could report its capability feature on supporting/ non-supporting to paging grouping in Attach or TAU procedure.
Proposal 2: If CN does not support the UE paging grouping, UE and gNB will not apply the method on CN-assigned grouping based on the not configured CN-assigned UE group ID informaiton.
Proposal 3: If CN does not support the UE paging grouping, it is suggested to confirm that the UE could apply the UE-ID based grouping if both UE and gNB are supporting to UE-ID based grouping.
Proposal 4: gNB could implicitly indicate to support/not support the UE paging grouping method based on whether gNB configures the UE grouping information.
Proposal 5: If CN determines to disable the UE paging group, CN could send an indication to UE to disable the UE paging group by NAS procedure, also the CN needs to send the disabled indication to UE’s serving gNB stored UE context for RAN paging.
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