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1	Introduction
The following agreements have been made in the previous RAN2 meeting [1]:
	Assume that one subgroup indication refer to either CN assigned subgroups or UE-ID based subgroup (no overlapping)
Both UE ID based and CN based subgrouping can be supported simultaneously in a cell, it is allowed to just support one of them. 
FFS if the total number of CN-assigned subgroups is OAM configured. Max would be 8 as this is what RAN support. 
The total number of CN-assigned subgroups that is used is not fixed can be configured up to 8 (e.g. by OAM). No impact on signalling is assumed.
RAN introduces a new parameter Nsg-UEID to indicate its support of UE-ID based subgrouping. 
RAN does not support any type of subgrouping if its configuration for subgrouping is either absent or nullified (e.g. subgroupsNumPerPO is either absent or set to zero). FFS for the signalling details.
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. 



In this contribution, we discuss remaining details on subgrouping and PEI.
2	Discussion
2.1	CN assignment to L1 subgrouping remapping
 It has been agreed in RAN1 that one PEI could indicate multiple POs and number of bits for subgroups is decided per cell basis. Considering that different cells can have different PO configurations, e.g. some cells with 1 PO per PF while some with 4 POs per PF, and the PDCCH load are different for different cells, it does not make sense to require same PEI to PO mapping for the whole registration area to ensure there will be same number of bits for each PO to be maps to the CN-assignment. Thus, we think it is essential to support remapping CN assigned subgroup ID to L1 subgroup ID. From CN point of view, it could assign the maximum number of subgroups that RAN signalling could support without considering cell specific configurations. 
Proposal 1: Remapping of multiple CN assigned subgroup ID to single RAN/L1 subgroup bit is supported when the number of L1 subgrouping bits per PO configured is less than the total number of CN assigned subgroups.
Regarding to how the remapping is done when there are not enough L1 bits to be mapped to, modulo operation was mentioned as a simple approach during the discussions. However, modulo operation might be problematic since if the CN assigns the subgroups taking paging probability into account, it might end up with putting UEs with high paging probability and low paging probability into the same subgroup, which causes high false paging rate for low paging probability UEs. Safer way would be to only map adjacent CN subgroups to the same L1 bit if multiple to 1 mapping is needed. How CN assignment is done could then remain up to NW implementation without RAN being aware of.
Proposal 2: Only adjacent CN subgroups are mapped to the same L1 bit.
The number of CN subgroups to be mapped to L1 bit depends on the maximum number of CN-assigned subgroups and the number of L1 bits for CN assignment. For simplicity, number of CN assignment could be fixed as the maximum number that RAN can support to maximize the power saving gain. But it does not require all the cells in the registration area to support maximum number of subgroups always, which provides enough flexibility to the NW, esp. RAN implementation. The total number of CN subgroups per bit could be determined based on total number of CN assigned subgroups and number of L1 bits for CN assignment. For example, if there are 8 CN assigned subgroups with only 3 bits per PO in PEI for subgrouping, the first 2 bits maps to 3 CN assigned subgroups and the last bit maps to 2 CN assigned subgroups (i.e. 1st bit maps to CN subgroup 1/2/3, 2nd bit maps to CN subgroup 4/5/6, 3rd bit maps to CN subgroup 7/8). Further restrictions can be done so that the number of CN-assignment can always be divided by the number of bits for CN-assignment and each bit maps to same number of CN assigned groups.
Proposal 3: The number of CN assigned subgroups to be mapped to L1 bits is calculated based on the total number of CN-assigned subgroups and number of L1 bits for CN assigned subgrouping. 
2.2	Subgroup configuration
It has been agreed in the previous RAN2 meeting that the total number of subgroups (subgroupsNumPerPO) and the number of subgroups for UE-ID (subgroupsNumforUEID) based will be both be broadcasted. The remaining bit(s) if any will be used for CN-assignment based subgrouping without overlapping with the bits for UE-ID based subgrouping. Thus we do no see any need for another signalling for CN-assignment supporting.
Proposal 4: The remaining bit(s), if any, left from subgroupsNumPerPO – subgroupsNumforUEID, are used for CN-assignment based subgrouping, without extra explicit signalling for CN-assignment supporting.
The value range for subgroupsNumPerPO and subgroupsNumforUEID and how to configure no subgrouping was left FFS in the running CRs [2] [3]. 
	SubgroupConfig-r17 ::=         SEQUENCE {
subgroupsNumPerPO-r17                       INTEGER (FFS.. maxNrofPagingSubgroups-r17),
    subgroupsNumforUEID-r17                     INTEGER (FFS.. maxNrofPagingSubgroups-r17)
...
}

	If the configuration of subgrouping (i.e. TBD) is absent or subgroupsNumPerPO is set to zero [TBD], UE subgrouping is not supported in the cell, [and the UE monitors PEI as specified in clause 7.x, if supported, or its associated PO as specified in clause 7.1. ]
Editor’s NOTE:	FFS for the signalling details.
Editor’s NOTE:	If no subgrouping is used, FFS whether the UE will use PEI.



RAN1 has agreed that if PEI is not used for subgrouping, TRS availability can be indicated in PDCCH of the PO as well. Since PEI will be at least used for early paging indication, introducing value 0 for SubgroupConfig-r17 or making it optional would not be necessary to indicate subgrouping not supported. Thus, subgroupConfig-r17 should be mandatory configured as long as PEI is configured and enough to have the value starting with 1 to indicate all the UEs in the same subgroup. 
Proposal 5:  SubgroupConfig-r17 is mandatory as long as PEI is configured, starting with value 1 to indicate all the UEs in the same “subgroup”.
Proposal 6: if PEI is not used to indicate waking up UEs for PO, PEI configuration is absent, i.e. no need to have value 0 for SubgroupConfig-r17 or make SubgroupConfig-r17 optional.
2.3	Co-existence of UE-ID based and CN-assignment based
Wrt. the following Editor’s NOTE:
	Editor’s NOTE:	For the case that the UE is configured with a CN assigned subgroup ID, while the Cell only supports UE-id based subgrouping. FFS whether this case is valid or how to determine UE subgrouping for this case. 


If the UE is configured with a CN-assignment subgroup ID while the cell does not support it but support UE-ID based subgrouping, we believe the UE should apply UE-ID based subgrouping if it supports UE-ID based subgrouping while if it does not support UE-ID based subgrouping then it monitors POs as in legacy. 
Proposal 7: CN-assigned ID takes precedence over UE-ID based subgrouping if the UE and NW support both, i.e.:
If UE has paging subgroup ID assigned by CN and camped cell supports CN-assigned subgroup:
-	UE performs paging indication monitoring based on CN-assigned subgrouping 
Else if it camped cell supports UE-ID based subgrouping:
-	UE performs paging indication monitoring based on UE-ID based subgrouping if it supports UE-ID based subgrouping
Else:
-	UE performs PO monitoring according legacy.
3	Conclusion
In this contribution, remaining details on subgrouping are discussed with the following proposals proposed:
Proposal 1: Remapping of multiple CN assigned subgroup ID to single RAN/L1 subgroup bit is supported.
Proposal 2: Only adjacent CN subgroups are mapped to the same L1 bit.
Proposal 3: The number of CN assigned subgroups to be mapped to L1 bits is calculated based the total number of CN-assigned subgroup and number of L1 bits for CN assigned subgrouping. 
Proposal 4: The remaining bit(s), if any, left from subgroupsNumPerPO – subgroupsNumforUEID, are used for CN-assignment based subgrouping, without extra explicit signalling for CN-assignment supporting.
Proposal 5: SubgroupConfig-r17 is mandatory as long as PEI is configured, starting with value 1 to indicate all the UEs in the same “subgroup”.
Proposal 6: if PEI is not used to indicate waking up UEs for PO, PEI configuration is absent, i.e. no need to have value 0 for SubgroupConfig-r17 or make SubgroupConfig-r17 optional.
Proposal 7: CN-assigned ID takes precedence over UE-ID based subgrouping if the UE and NW support both, i.e.:
If UE has paging subgroup ID assigned by CN and camped cell supports CN-assigned subgroup:
-	UE performs paging indication monitoring based on CN-assigned subgrouping 
Else if it camped cell supports UE-ID based subgrouping:
-	UE performs paging indication monitoring based on UE-ID based subgrouping if it supports UE-ID based subgrouping
Else:
-	UE performs PO monitoring according legacy.
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