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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#114 e-meeting, we agreed:
	The following is supported:
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


Moreover, an email discussion [Post114-e][076][1] was triggered to continue the design of subgroups. In this contribution, we would like to give our consideration on some further details of paging subgroup schemes, not addressed in [Post114-e] [076][1].
Discussion
2.1. UE-ID based subgrouping scheme
We agreed if the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). [Post114-e][076] further discusses the coexistence of UE-ID and CN-based subgrouping schemes. In any case, UE-ID based subgrouping needs to be supported and so we address below the associated subgroup determination formula.
According to current paging formula, UEs have already been divided into N*Ns groups based on UE_ID when they monitor paging, while N is the number of total paging frames per DRX cycle and Ns is the number of paging occasions for a paging frame. Then further subgrouping can be introduced based on current groups. The UE subgrouping scheme based on UE ID could be:
· The UE sub-group ID is determined by:
UE sub-group ID=floor (UE_ID/(N*Ns)) mod X;
UE_ID: 5G-S-TMSI mod 1024;
N: number of total paging frames in T, T is DRX cycle of the UE;
Ns: number of paging occasions for a PF;
X: The total number of UE subgrouping based on UE-ID, FFS fixed or configurable.
Proposal 1: The subgrouping paging scheme based on UE-ID is:
· The UE subgroup ID is determined by:
UE subgroup ID=floor (UE_ID/(N*Ns)) mod X;
UE_ID: 5G-S-TMSI mod 1024;
N: number of total paging frames in T, T is DRX cycle of the UE;
Ns: number of paging occasions for a PF;
X: The total number of UE subgrouping based on UE-ID, FFS fixed or configurable.
2.2. Co-existence of CN-assigned and UE-ID based paging subgroup
In RAN2#113bis-e meeting, we agreed:
	=> We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)
=> If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID).


According to the agreement highlighted with yellow, the following cases can occur in network deployment:
· Case 1: CN has assigned UE paging subgroup to a UE while the camped cell of the UE supports paging subgroup mechanism.
· Case 2: A UE supports paging subgroup mechanism. But CN hasn’t assigned UE paging subgroup to the UE while the camped cell of the UE supports paging subgroup mechanism.
· Case 3: CN has assigned UE paging subgroup to a UE while the camped cell of the UE doesn’t support paging subgroup mechanism.
· Case 4: A UE supports paging subgroup mechanism. But CN hasn’t assigned UE paging subgroup to the UE while the camped cell of the UE doesn’t support paging subgroup mechanism either.
· Case 5: A UE doesn’t support paging subgroup mechanism (e.g. legacy UEs).
For case 1, the UE applies CN-assigned paging subgroup mechanism during monitoring paging procedure.
In case 2, the CN hasn’t assigned UE paging subgroup to the UE because it does not support the feature yet, or doesn’t want to assign a specific UE paging subgroup ID to the UE. According to the above agreement highlighted with yellow, the cell would broadcast implicitly or explicitly that it supports paging subgroup mechanism while the UE applies UE-ID based paging subgroup mechanism during monitoring paging procedure. The cell also needs to know whether the UE supports paging subgroup mechanism when triggering CN paging or RAN paging. Hence, informing whether the UE supports paging subgroup mechanism between AMF and gNB, and between gNBs need to be considered.
For case 3, the UE knows the camped cell doesn’t support paging subgroup mechanism via implicit or explicit signal. Then it doesn’t apply any paging subgroup mechanism during monitoring paging procedure.
For case 4, similar as case 3, the UE doesn’t apply any paging subgroup mechanism during monitoring paging procedure.
For case 5, the UE cannot apply any paging subgroup mechanism during monitoring paging procedure.
Proposal 2: If the CN has assigned UE paging subgroup to the UE while the camped cell of the UE supports paging subgroup mechanism, the UE applies CN-assigned paging subgroup mechanism during monitoring paging procedure.
Proposal 3: If both the UE and the camped cell support paging subgroup mechanism while the CN hasn’t assigned UE paging subgroup to the UE, the UE applies UE-ID based paging subgroup mechanism.
Proposal 4: If the camped cell doesn’t support paging subgroup mechanism, or the UE doesn’t support paging subgroup mechanism, the UE cannot apply any paging subgroup mechanism during monitoring paging procedure.
Proposal 5: A cell broadcasts implicitly or explicitly that it supports paging subgroup mechanism. Detail signaling is FFS.
Proposal 6: Introduce signaling to inform whether the UE supports paging subgroup mechanism between AMF and gNB for CN paging, and between gNBs for RAN paging.
In last RAN1#105 e-meeting, RAN1 confirmed:
	Agreement:
For UE subgroups indication in physical layer, maximum of 8 subgroups per PO is supported.


Based on the analyses on the above cases, there is no need to further divide 8 subgroups into two parts, i.e. some subgroups for CN-assigned paging subgroup only while some subgroups for UE-ID based paging subgroup only. Thus, maximum of 8 subgroups per PO is applied to and common for both CN-assigned and UE-ID based paging subgroup mechanism. RAN2 needs to inform RAN3, SA2 and CT1 that the maximum of CN-assigned paging subgroup is 8 if LS on further agreements on paging subgroup is sent.
Proposal 7: The maximum of 8 subgroups per PO commonly applies to both CN-assigned and UE-ID based paging subgroup mechanisms. 
Conclusion
In this contribution, we give our consideration on UE-ID based scheme, and coexistence of CN-assigned and UE-ID based paging subgroup in different cases. We propose:
Proposal 1: The subgrouping paging scheme based on UE-ID is:
· The UE subgroup ID is determined by:
UE subgroup ID=floor (UE_ID/(N*Ns)) mod X;
UE_ID: 5G-S-TMSI mod 1024;
N: number of total paging frames in T, T is DRX cycle of the UE;
Ns: number of paging occasions for a PF;
X: The total number of UE subgrouping based on UE-ID, FFS fixed or configurable.
Proposal 2: If the CN has assigned UE paging subgroup to the UE while the camped cell of the UE supports paging subgroup mechanism, the UE applies CN-assigned paging subgroup mechanism during monitoring paging procedure.
Proposal 3: If both the UE and the camped cell support paging subgroup mechanism while the CN hasn’t assigned UE paging subgroup to the UE, the UE applies UE-ID based paging subgroup mechanism.
Proposal 4: If the camped cell doesn’t support paging subgroup mechanism, or the UE doesn’t support paging subgroup mechanism, the UE cannot apply any paging subgroup mechanism during monitoring paging procedure.
Proposal 5: A cell broadcasts implicitly or explicitly that it supports paging subgroup mechanism. Detail signaling is FFS.
Proposal 6: Introduce signaling to inform whether the UE supports paging subgroup mechanism between AMF and gNB for CN paging, and between gNBs for RAN paging.
Proposal 7: The maximum of 8 subgroups per PO commonly applies to both CN-assigned and UE-ID based paging subgroup mechanisms.
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