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Introduction 
In the last RAN2 meeting, RAN2 made the following agreement on whether mobility for PEI/subgrouping is supported.
· UE is configured to monitor PEI, either only in the last used cell or any other cells (after cell reselection). FFS how the configuration is provided in [SI, RRCRelease, or NAS message].
In the open issue list, the following open issue was also listed:
Company tdocs invited
OI 1.8: Handling in scenarios where certain gNB within a RNA does not support CN controlled subgrouping
In this contribution, the above open issue and PEI monitoring after cell reselection are further discussed addressing also the issue associated with the legacy gNB.  Furthermore, for OI 1.8, it is not just a problem for CN controlled subgrouping but a general issue for the PEI/subgrouping support within a paging area.
This contribution also discusses some of the Editor’s notes in TS38.304 on subgrouping. 
Discussion
By supporting mobility for PEI/subgrouping in idle mode and RRC_Inactive, there is also a need to understand whether there is any further issue if such mobility is supported. In Rel-15, the Inter-node message for the UE capability for paging (i.e. UERadioPagingInformation) is populated by the gNB and hence if the gNB does not support PEI and/or subgrouping, it could not include any information of the UE supporting PEI and/or subgrouping to the UERadioPagingInformation. Hence subsequently during CN or RAN paging, the paging gNB does not know the exact support of PEI and/or subgrouping by the UE. 
In the last RAN2 meeting, the following is agreed:
· Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17. 
The UE support of the PEI/subgrouping capability will thus be included into the new UERadioPagingInfo IE. However, the IE will only be included by gNB that are Rel-17 and beyond. Rel-15 and Rel-16 gNB (i.e. legacy gNB) will still not include this in the inter-node message UERadioPagingInformation.
As a result of this, the following 2 issues occur in NR from the Rel-17 during CN/RAN paging for UE ID based subgrouping: 
Issue 1: If the first or any of the previous gNB (i.e. the gNB where the UE was previously connected) does not support PEI and/or subgrouping, all subsequent CN paging will not be able to use PEI and/or subgrouping even if the current gNB supports paging PEI and/or subgrouping. The UE does not hence know if PEI will be used.
Issue 2: For RAN paging, due to issue 1, the UERadioPagingInformation received by the source gNB from CN does not include the UE support of PEI and/or subgrouping, the UE can’t be paged with PEI and/or subgrouping even if the UE and the current gNB supports it.  
Because of the above issues, gNB that supports PEI and/or subgrouping may not know that the UE supports PEI and/or subgrouping while UE is configured to monitor the PEI and/or subgrouping by the camped cell. For example, if the gNB where the UE is currently camped supports UEID based subgrouping (i.e. it broadcast PEI/subgrouping support for UEID based subgrouping) and the UE supports UEID based subgrouping, the UE will assume that UEID based subgrouping is to be performed. However, if the gNB does not have the support of PEI/subgrouping in the UERadioPagingInformation either from CN (i.e. CN paging) or from source gNB (i.e. RAN paging), it will not page the UE with PEI/subgrouping.  And this can happen if the previous gNB where UE was connected does support PEI and have not provided the Rel-17 UERadioPagingInformation to the AMF.
This will result in paging being missed by UE as gNB thinks that the UE is not monitoring PEI/subgrouping while the UE is monitoring PEI/subgrouping. The issue will occur for UEID based subgrouping since UERadioPagingInformation is used during CN paging and also provided by source gNB to target gNB during RAN paging.
For CN based subgrouping, this issue does not occur for CN paging if the UE support of CN based subgrouping is provided to CN via NAS signalling. For RAN paging, the similar issue may also occur if the source gNB does not forward the CN allocated subgrouping ID to the target gNB.
Observation#1: If PEI/subgrouping is supported for mobility, it is not sufficient for the UE to perform PEI/subgrouping monitoring based only on the serving cell and UE support of PEI/subgrouping since it depends also on whether a gNB in which the UE was connected to can update the UE support of the PEI/subgrouping in the UERadioPagingInformation.
One straightforward way to solve the above issue is that the support of subgrouping/PEI by gNB is uniform over the UE’s paging area. This seems logical since RAN2 has made similar assumption on the number of CN assigned subgroup (I.e. All the cells within the registration area supports the same number of CN assigned subgroups).   If this can’t be guaranteed or is too restrictive for network deployments, it is also possible to inform the UE (e.g. via RRC Release) whether it can monitor PEI/Subgrouping whenever it enters idle mode or RRC_Inactive. However, this will require further discussion which RAN2 may not have time for in Rel-17. One complication of using this indication is that it is not possible to resolve this either by sending this indication whenever UE enters idle mode or RRC_Inactive as the last gNB that UE connected to may not support this indication and the UE does not know whether to monitor the PEI/subgrouping without this indication. This means that once the UE receives this indication, UE will have to store the indication even across multiple RRC Connections (we can’t depend on delta configuration).  This is not normally done and any RRC configuration is either resumed (for RRC inactive mode case) or released (for idle mode case) when UE enters RRC Connected. 
Observation#2: Informing UE whether it can monitor PEI/Subgrouping whenever it enters idle mode or RRC_Inactive to solve the issues observed in Observation#1 will require further discussion which RAN2 may not have time for in Rel-17.
Observation#3: The issues observed in Observation#1 can be resolved if the support of subgrouping/PEI is uniform over the UE’s paging area.
Proposal#1: UE assumes the support of subgrouping/PEI is uniform over the UE’s paging area. Include this assumption in the Stage 2 (e.g. It is assumed that the support of PEI with/without subgrouping is uniformly supported in a paging area)
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: If PEI/subgrouping is supported for mobility, it is not sufficient for the UE to perform PEI/subgrouping monitoring based only on the serving cell and UE support of PEI/subgrouping since it depends also on whether a gNB in which the UE was connected to can update the UE support of the PEI/subgrouping in the UERadioPagingInformation.
Observation#2: Informing UE whether it can monitor PEI/Subgrouping whenever it enters idle mode or RRC_Inactive to solve the issues observed in Observation#1 will require further discussion which RAN2 may not have time for in Rel-17.
Observation#3: The issues observed in Observation#1 can be resolved if the support of subgrouping/PEI is uniform over the UE’s paging area.
Proposal#1: UE assumes the support of subgrouping/PEI is uniform over the UE’s paging area. Include this assumption in the Stage 2 (e.g. It is assumed that the support of PEI with/without subgrouping is uniformly supported in a paging area)




