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Introduction
The UE capability for subgrouping was discussed in the last meeting and separate AS capability indications for supporting the UE ID based subgrouping and NAS capability indications for supporting the CN-assigned subgrouping were agreed [1].
	· We assume separate indications for UE capability of CN based subgrouping and UEID based subgrouping. 
· UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling.
· Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17. 



In this contribution, we further discuss the details of UE capability design for the two subgrouping mechanisms.
Discussion
The following is the UE capability for paging enhancement from the RAN1 UE feature list [2]:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indication
2. Support UE subgroup indication
	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


According to RAN1’s feature design, PEI and subgrouping mechanisms are coupled from UE’s perspective. If the UE supports PEI, it also supports subgrouping and vice versa. Having separate UE capabilities for CN controlled subgrouping and UE ID based subgrouping provides flexibility for UE implementation. Otherwise, the UE has to develop/support two subgrouping mechanisms in order to benefit from the PEI mechanism for reducing unnecessary paging reception.
Besides, considering that the UE ID based subgrouping is a purely RAN based solution while the CN controlled subgrouping involves CN, the procedure for UE capability reporting can be clearer with separate UE capabilities. Furthermore we think that the UE should be allowed to support both CN controlled subgrouping and UE ID based subgrouping, or only one of them.
Proposal 1: Regardless of the UE capability indication signalling design, the UE is allowed to support both CN controlled subgrouping and UE ID based subgrouping, or only one of them.
UE capability for UE ID based subgrouping
For the UE ID based subgrouping, this mechanism does not depend on CN. The paged UE’s capability of UE ID based subgrouping only needs to be known by RAN for deciding whether to use subgrouping based paging (i.e. PEI with subgroup indication) or legacy paging mechanism.
Therefore, we think the UE capability of UE ID based subgrouping should be an AS UE capability reported to gNB rather than a NAS capability reported to AMF.
If we further analyse the UE Capability handling for UE ID based subgrouping we can observe the following 
· If we design it as a NAS capability, then AMF will be required to be updated for comprehending this capability, resulting in that the UE ID based subgrouping actually needs corresponding processing in CN, which contradicts our original intention of introducing this RAN based subgrouping solution.
· If we design it as an AS capability, the UE reports this capability to the gNB and then the gNB sends it to the AMF in UE capability container. The CN only needs to store the UE capability container and transfer the container to involved gNBs when paging UEs, without interpreting the content of the container.
Observation 1: If the UE capability of UE ID based subgrouping is a NAS capability, the AMF should be updated correspondingly for comprehending this capability, which results in that the UE ID based subgrouping involves CN operations and contradicts the original intention of introducing this mechanism.
Fig.1 presents the reporting procedure for UE capability of UE ID based subgrouping.
1. The UE indicates whether it supports the UE ID based subgrouping to gNB in UE capability reporting procedure. A new UE capability parameter needs to be introduced in the newly introduced UERadioPagingInfo IE in the UECapabilityInformation message.
2. The gNB interprets UE’s reported UECapabilityInformation, takes the UERadioPagingInfo out and sends it as a container UE-RadioPagingInfo IE in the UERadioPagingInformation inter-node message to AMF for storage and maintenance. The UE capability of UE ID based subgrouping is included in the newly introduced container UE-RadioPagingInfo.
3. The AMF transfers UE capability of UE ID based subgrouping to involved gNBs e.g., via PAGING message on NG interface. For example, PAGING message already includes UE Radio Capability for Paging, it includes the RRC UERadioPagingInformation message as defined in TS 38.331. Detailed signalling designs depend on RAN3.
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Fig.1 Procedure for UE capability of UE ID based subgrouping reporting
Proposal 2: UE capability of UE ID based subgrouping is reported to RAN in the newly introduced UERadioPagingInfo IE in the UECapabilityInformation message.
Proposal 3: The gNB interprets UE’s reported UECapabilityInformation, takes the UERadioPagingInfo out and sends it as a container UE-RadioPagingInfo IE in the UERadioPagingInformation inter-node message to AMF for storage and maintenance.
UE capability for CN controlled subgrouping
For the CN controlled subgrouping, this mechanism relies on CN to group UEs. The CN needs to know whether a UE supports the CN controlled subgrouping for determining whether to assign a subgroup for this UE. After assigning UE subgroups, the CN signals UE subgroup ID to UE and when necessary, to RAN. The RAN does not need explicit UE capability of CN controlled subgrouping, instead, it can implicitly know whether to use subgrouping based paging (i.e. PEI with subgroup indication) or legacy paging mechanism depending on whether it receives the CN assigned subgroup ID of the paged UE. If the CN assigned subgroup ID is included e.g. in the PAGING message from AMF or anchor gNB, the gNB will use the subgroup ID for paging if it also supports CN controlled subgrouping.
Therefore, we think the UE capability of CN controlled subgrouping should be a NAS capability reported to AMF. Fig.2 presents the reporting procedure for UE capability of CN controlled subgrouping
1. The UE indicates whether it supports the CN controlled subgrouping to AMF via NAS procedure. Detailed signalling designs depend on SA2/CT1.
2. The AMF determines the subgroup to which the UE belongs and indicates the assigned subgroup ID to the UE. Detailed signalling designs depend on SA2/CT1.
3. The AMF sends the assigned subgroup ID to involved gNBs e.g., via PAGING message on NG interface. Detailed signalling designs depend on RAN3.
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Fig.2 Procedure for UE capability of CN controlled subgrouping reporting
Proposal 4: UE capability of CN controlled subgrouping is reported to CN by NAS signalling. Detailed signalling design is up to SA2/CT1.
Conclusion
[bookmark: OLE_LINK3]In this paper we further discuss the UE capability signalling and reporting procedure for paging subgrouping. Observation and proposals are summarized as below.
Proposal 1: Regardless of the UE capability indication signalling design, the UE is allowed to support both CN controlled subgrouping and UE ID based subgrouping, or only one of them.
Observation 1: If the UE capability of UE ID based subgrouping is a NAS capability, the AMF should be updated correspondingly for comprehending this capability, which results in that the UE ID based subgrouping involves CN operations and contradicts the original intention of introducing this mechanism.
Proposal 2: UE capability of UE ID based subgrouping is reported to RAN in the newly introduced UERadioPagingInfo IE in the UECapabilityInformation message.
Proposal 3: The gNB interprets UE’s reported UECapabilityInformation, takes the UERadioPagingInfo out and sends it as a container UE-RadioPagingInfo IE in the UERadioPagingInformation inter-node message to AMF for storage and maintenance.
Proposal 4: UE capability of CN controlled subgrouping is reported to CN by NAS signalling. Detailed signalling design is up to SA2/CT1.
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