3GPP TSG RAN WG2 #116-e		                                    R2-2110547
Online, 1st – 12th November, 2021

Agenda Item:	8.9.2.2
Source:	InterDigital, Inc.
Title:	Subgroup determination
Document for:	Discussion
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 




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. 

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.

Similarly, for CN assigned subgrouping, the maximum usable subgroups is also 8. This does not mean that CN always has to assign 8 subgroups, but CN cannot assign more than 8 subgroups. 

Proposal 3: For CN assigned subgrouping the number of groups is always 8, however all subgroups may not necessarily be in use.

A simple approach, for determining whether UE-ID based or CN assigned subgrouping is used in a cell is to include an optional IE as part of PEI configuration indicating the number of UE-ID based subgroups. If absent (or set to 0) then CN assigned grouping is enabled. If a non-zero value is provided then UE-ID based subgrouping is enabled and CN assigned subgrouping is disabled.

Proposal 4: The absence of, or value 0 for Ng configuration indicates CN assigned subgrouping is enabled.

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, however all subgroups may not necessarily be in use.

Proposal 4: The absence of Ng configuration indicates CN assigned subgrouping is enabled.
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