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Introduction

In the last RAN3 meeting, RAN3 received the LS in [1] from RAN2 on paging subgrouping, RAN3 has some discussion on this topic,  one-step and two-steps mapping approaches are discussed. The following agreement is achieved by RAN3:

Agree that some subgroup information should be sent over NG and F1

In this meeting, RAN2 sent LS in [2] to RAN3 to inform RAN2’s detail subgrouping solution e.g.,CN-assigned subgrouping,and UEID-based subgrouping as below, and asks RAN3 to provide further information on the following issue once concluded: Signalling between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE.
RAN2 discussed UE paging subgrouping as part of the Rel-17 work on UE power saving enhancement (see RP-200938), in order to reduce power consumption in the UE due to false paging alarms (i.e. when the UE receives a paging message on PDSCH on its paging occasion, which is not intended for that UE). This is done by further dividing the UEs within a paging occasion into multiple subgroups. A UE will decode the Paging message in its Paging occasion only if it is received an indication that its subgroup is being paged. Two subgrouping approaches have been agreed, namely CN-assigned subgrouping and UEID-based subgrouping. No CN impact has been identified for UE-ID based subgrouping. The following provides the detailed agreements below for the 2 approaches:

CN-assigned subgrouping

CN assigns subgroup ID.

When AMF has assigned a UE with a Paging subgroup, some NAS signalling should be supported between AMF and UE to convey the related information to the UE. Exact information is FFS. The design and procedure are up to SA2/CT1.

When AMF has assigned a UE with a Paging subgroup, some signalling should be supported between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE. Exact information is FFS. The message(s) and associated design are up to RAN3. 

It is FFS when a UE in RRC_INACTIVE has been assigned by CN a Paging subgroup, whether some signalling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging.

If RAN2 agrees to support UE assistance information to CN in support of paging subgroup assignment, RAN2 will focus on the paging probability and power profile attributes.

UEID-based subgrouping

UEID-based subgroup method requires, in addition to the already available information for legacy UEID-based grouping in PO, the total number of supported UEID-based subgroups by the network.

At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.

At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.

Coexistence of CN-assigned and UEID-based subgrouping

R2 assumes that all the cells within the registration area supports the same number of CN assigned subgroups, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found). 

For the purpose of continued discussions, R2 assumes that UE has separate UE capabilities for CN assigned and UEID based subgrouping, the actual decision to be taken later. 

RAN capability is known based on broadcast information. FFS with explicit indication or implicitly based configuration.
This contribution, we provide further discussion on UE paging subgroup. The corresponding  CRs to TS38.413 ,TS38.423, TS38.473 are provided in [3][4][5].
Discussion
According to RAN2’s LS as below, CN assigns subgroup ID to UE via NAS signalling, When AMF has assigned a UE with a Paging subgroup, some signalling should be supported between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE.
When AMF has assigned a UE with a Paging subgroup, some signalling should be supported between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE. Exact information is FFS. The message(s) and associated design are up to RAN3. 

From our point of view, The AMF can notify the UE group ID to gNB for RAN Paging when initial request to setup UE context at gNB, and AMF can include UE group ID in NGAP paging message.
Proposal 1 :   Introduce UE Paging Subgroup ID IE into  PAGING message and INITIAL CONTEXT SETUP message over NGAP. 

CN paging and RAN paging are supported over F1AP. The  UE Paging Subgroup ID IE is also needed in F1 paging message for paging a UE in RRC_IDLE/RRC_INACTIVE.

Proposal 2 :   Introduce UE Paging Subgroup ID IE into  PAGING message over F1AP. 

According to RAN2’s LS as below, RAN2 assumes some signalling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging. From RAN3’s perspective, The  UE Paging Subgroup ID IE is also needed in XnAP ran paging message for subgrouping paging a UE.
 It is FFS when a UE in RRC_INACTIVE has been assigned by CN a Paging subgroup, whether some signalling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging.

Proposal 3 :   Introduce UE Paging Subgroup ID IE into  RAN PAGING message over XnAP. 

According to RAN2’s LS as below,  RAN2 agrees to support UE assistance information to CN in support of paging subgroup assignment.  From RAN3’s perspective, such assistance information can be carried by NAS signaling, No RAN3 impact expect. however, whether the grouping assistance information from RAN to CN is needed is pending to RAN2’s further progress.
If RAN2 agrees to support UE assistance information to CN in support of paging subgroup assignment, RAN2 will focus on the paging probability and power profile attributes.

Proposal 4 :  Whether the grouping assistance information from RAN to CN is needed is  pending to RAN2’s further progress.

According to RAN2’s LS as below, for UEID-based subgrouping, number of supported subgroups is controlled on a cell basis and can be different in different cells, we think OAM can configure  group number per cell, No RAN3 impact expect at this stage.
UEID-based subgroup method requires, in addition to the already available information for legacy UEID-based grouping in PO, the total number of supported UEID-based subgroups by the network.

At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.

At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.

Proposal 5 :   OAM can configure  group number per cell, No RAN3 impact expect at this stage.
Proposal 6 :  The corresponding  CRs to TS38.413 ,TS38.423, TS38.473 are provided  in [3][4][5].
Conclusion
Proposal 1 :   Introduce UE Paging Subgroup ID IE into  PAGING message and INITIAL CONTEXT SETUP message over NGAP. 

Proposal 2 :   Introduce UE Paging Subgroup ID IE into  PAGING message over F1AP. 

Proposal 3 :   Introduce UE Paging Subgroup ID IE into  RAN PAGING message over XnAP. 

Proposal 4 :  Whether the grouping assistance information from RAN to CN is needed is  pending to RAN2’s further progress.

Proposal 5 :   OAM can configure  group number per cell, No RAN3 impact expect at this stage.
Proposal 6 :  The corresponding  CRs to TS38.413 ,TS38.423, TS38.473 are provided in [3][4][5].
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