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We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization) 


In this contribution, we would like to give our further consideration on UE subgrouping schemes.
Discussion
2.1. Network controlled subgrouping scheme
With network controlled subgrouping scheme, the network assigns a specific subgrouping ID for a UE based on individual UE characteristic via dedicated signaling. But it is not agreed yet which node is in charge of assigning the specific subgrouping ID.
Option 1: CN assigns a specific subgrouping ID
In this option, CN informs the UE of the specific subgrouping ID via NAS message. RAN is in charge of indicating the subgroup to wake-up for each PO, so RAN must always know which UE is in which subgroup. Hence, CN needs to inform RAN nodes of the specific subgrouping ID for CN paging and RAN paging for the UE. 
With this option, the policies for subgrouping scheme are the same across multiple cells (e.g. of the same tracking area). For example: the CN decides the specific subgrouping ID based on UE type.
Option 2: RAN assigns a specific subgrouping ID
In this option, RAN can assign a specific subgrouping ID to the UE when it sends RRCRelease message. 
When RAN releases the UE to RRC_IDLE, the RAN-assigned specific subgrouping ID in the RRCRelease message needs to be sent to CN to be stored as part of UE context in advance. Otherwise, the UE context in RAN is released when the UE is released into RRC_IDLE. Then if CN paging is triggered for the RRC_IDLE UE, CN sends the specific subgrouping ID to RAN nodes within CN paging message.
Similarly, when RAN releases the UE to RRC_INACTIVE, the RAN-assigned specific subgrouping ID in the RRCRelease message also needs to be sent to CN to cope with possible state mismatch where the UE context is removed in RAN. Then, to cope with UE mobility in RRC_INACTIVE, either the CN informs RAN nodes of the specific subgrouping ID for CN paging (same as above) or the anchor RAN node informs other RAN nodes of the specific subgrouping ID for RAN paging.Different RAN nodes may have different policies for subgrouping scheme. That means RAN may change the assigned subgrouping ID via RRCRelease message more frequently than with CN solution. 
Therefore, compared with option 1, more signaling overhead is introduced with option 2.
Moreover, in most cases the subgrouping ID for the UE is assigned by one RAN node while paging for the UE is received in another RAN node. If different RAN nodes have different policies for subgrouping scheme, it is questionable whether paging false alarm rate can be reduced with different policies of subgrouping exist for a paging.
Thus, we propose to support CN solution for subgrouping ID, and send an LS to SA2.
Proposal 1: CN assigns the UE with a specific subgrouping ID for network controlled subgrouping scheme.
Proposal 2: CN needs to inform RAN nodes of the specific subgrouping ID for CN paging and RAN paging for one UE.
2.2. 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). We now address the UE-ID based subgrouping scheme.
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.
Proposal 3: 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.
Legacy UE-ID grouping for spreading UEs across PFs and POs is RAN-controlled and associated parameters (Ns, nAndPagingFrameOffset, nrofPDCCH-MonitoringOccasionPerSSB-InPO) are broadcasted in SIB1. This provides the flexibility that different grouping apply to different cells and the Idle/Inactive UE moving from one cell to another self-adapts based on acquiring such parameters. Having the number of subgroups X used for UE-ID subgrouping also controlled by RAN is consistent with legacy UE-ID based grouping and provides the same flexibility that different subgrouping apply to different cells.
Proposal 4: X (the total number of UE subgrouping based on UE-ID) is decided and broadcasted by RAN node in SIB1.
2.3. Coexistence of both schemes
As discussed above, the UE-ID subgrouping should be broadcasted in the cell while the NW-assigned subgrouping is allocated via dedicated signaling. As a result, a UE that powers-up in a cell and has not been assigned a NW-assigned subgroup ID yet, first sees the UE-ID subgrouping. Moreover, it should not be mandated to the NW that if it assigns some UEs with NW-assigned subgroups, it shall assign all UEs with NW-assigned subgroup. Indeed, this should generate a lot of dedicated signaling overhead and is an unnecessary constraint for the network. In addition, if such NW-based assignment needs UE assistance information, it may end-up uselessly increasing the UEs power consumption. 
Proposal 5: The UE subgrouping scheme shall support that there is a mix of UEs in a cell using NW-assigned subgroup and UEID-based subgroup. 
Conclusion
In this contribution, we give our consideration on network controlled subgrouping scheme, UE-ID based scheme, and coexistence of both schemes. We propose:
Proposal 1: CN assigns the UE with a specific subgrouping ID for network controlled subgrouping scheme.
Proposal 2: CN needs to inform RAN nodes of the specific subgrouping ID for CN paging and RAN paging for one UE.
Proposal 3: 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.
Proposal 4: X (the total number of UE subgrouping based on UE-ID) is decided and broadcasted by RAN node in SIB1.
Proposal 5: The UE subgrouping scheme shall support that there is a mix of UEs in a cell using NW-assigned subgroup and UEID-based subgroup.
