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Introduction
In RAN2#115-e [1] it was agreed:
	· 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.




In RAN1#105-e [2] it was agreed:
	Agreement:

· For UE subgroups indication in physical layer, maximum of 8 subgroups per PO is supported.
· For paging indication to the subgroups in a PO,
· For PDCCH-based PEI, subgroups in a PO are indicated by one PEI
· One bit in the DCI payload indicating one UE subgroup is supported 




In RAN2#116-e [3] it was agreed:
	· RAN2 assumes that if PEI is detected, and the PEI indicates that the UE has to monitor the associated PO, then the UE monitors paging DCI in the associated PO, including scheduling information for paging PDSCH (if included) as in legacy. This assumption may be updated based on RAN1 agreements.
· As a baseline RAN2 has a preference to support PEI with both DRX and eDRX, but potential issues (e.g. PEI and PTW) are FFS.
· For UE-ID based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where X is 8192 (1024*8). 
· Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17. 
· If the UE was not able to monitor the PEI occasion corresponding to its PO the UE shall monitor the PO.




Based on the above, we can more accurately define the UE-ID based subgrouping as well as what makes sense for CN assigned subgroups in terms of group allocation.
Discussion
The RAN1 agreements basically mean that for any PO the PEI contains 8 bits indicating one or more of the 8 subgroups to wake up. In RAN2 it was already agreed that the number of subgroups used by RAN is configurable. In the previous RAN2 meeting, the UE-ID determination was agreed, however the determination of subgroup itself was not.

A simple function can therefore be defined to allow the UE to determine which subgroup it belongs to based on its UE-ID in case this method is configured by RAN. 

Proposal 1: UE determines to which group i_g its belongs based on its UE_ID according to the following:

i_g = (UE_ID/N*Ns) mod Ng

With:
Ng: Total number of groups
i_g: group index ranging from 0 to Ng-1
N: number of total paging frames in T
Ns: number of paging occasions for a PF


Since RAN1 has agreed that a maximum of 8 subgroups can be signalled per PO, and that RAN2 agreed that the number of subgroups is configurable, then it follows that the number of subgroups can be signalled up to a maximum of 8. 

Proposal 2: For UE-ID based subgrouping, the parameter Ng (total number of groups) is configurable up to a maximum value of 8.

Since it has been agreed that both UE-ID and CN assigned subgrouping may be simultaneously configured, but there is never an overlap, it means the number of groups used for CN assigned grouping in a cell is always 8- Ng. 

Proposal 3: For CN assigned subgrouping the number of groups is always 8-Ng.

Since it was also agreed that the number of subgroups used for CN assigned grouping is configurable e.g. by OAM, a reasonable assumption should be that CN never assigns a subgroup that may fall within the range Ng and no error handling needs to be specified.

Proposal 4: RAN2 asssumes the CN will never assign a subgroup which falls within the range of Ng, and RAN will never set a value of Ng that may be cause overlapping – no error handlings needs to be specified.

Conclusion
Proposal 1: UE determines to which group i_g its belongs based on its UE_ID according to the following:

i_g = (UE_ID/N*Ns) mod Ng

With:
Ng: Total number of groups
i_g: group index ranging from 0 to Ng-1
N: number of total paging frames in T
Ns: number of paging occasions for a PF

Proposal 2: For UE-ID based subgrouping, the parameter Ng (total number of groups) is configurable up to a maximum value of 8.

Proposal 3: For CN assigned subgrouping the number of groups is always 8-Ng.

Proposal 4: RAN2 asssumes the CN will never assign a subgroup which falls within the range of Ng, and RAN will never set a value of Ng that may be cause overlapping – no error handlings needs to be specified.
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