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Introduction
On the topic of paging grouping for IDLE/INACTIVE UEs, the following agreements were reached in RAN2.
RAN2#113-e meeting [1] : 
There is support to have UE ID based enhancement
There is still significant interest to have other additional methods (but also some concerns). The approach to have a single mechanism that can take several aspects into account can be a way forward. There are still questions on the details, e.g. whether CN or RAN would provide a parameter. 

RAN2#113bis-e meeting [2] : 
We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)

RAN2#114-e meeting [3]:
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

[bookmark: _Toc242573354]Discussion
Based on the agreement reached in the last RAN2#114-e meeting, it is now the responsibility of the CN to assign the UE paging subgroup based on the UE characteristics. In order for the UE to identify the paging subgroup to which it should belong, NW by means of NAS signalling should indicate to the UE at the earliest possible opportunity the UE paging subgroup. 
Observation 1 : NW should indicate by means of NAS signalling the NW assigned UE paging subgroup.
The assignment can be either explicit paging subgroup number or a maximum number of subgroups configured on the current cell. It is reasonable to expect that different cells have a different value of the total number of subgroups that are currently supported (subjected to a maximum value of 8, as agreed by RAN1). 
If the NW indicates the total number of subgroups (Nsg) indicated on the current cell (via System Information), UE can derive its subgroup information based on the modulo operation as function of Nsg.
Observation 2 : NW can either explicitly indicate the UE specific paging subgroup id or indicate the maximum number of subgroups supported in the current cell to help the UE arrive at its paging subgroup id.
Proposal 1 : NAS signalling (e.g REGISTRATION procedure) can be used by Network to provide the subgrouping information to the UE, explicitly by means of a subgroup id or implicitly by providing the maximum number of sub groups supported (via System Information).
Though the actual UE subgrouping assignment would happen as part of the NAS signalling, some inputs required to determine the grouping can be triggered from the assistance information triggered from AS layers. These inputs would primarily reflect the dynamically changing attribute of the UE, e.g. Paging Probability, Mobility profile, Power profile etc. 
The existing UEAssistanceInformation message can be further extended from R16 NR UE Power Save  to include additional parameters (e.g. related to UE mobility profile, Power profile etc) that the UE can indicate to the NW to help in arriving at the optimum paging subgrouping for the UE. 
Observation 3 : Additional grouping assistance information from UE would help the NW to arrive at optimal paging subgrouping configuration for IDLE/INACTIVE UEs.
Proposal 2 : Existing UEAssistanceInformation message framework can be extended for R17 NR UE power save to allow UE to provide assistance information for IDLE/INACTIVE Paging subgrouping.
RAN1 in their incoming LS [3] has indicated the support for paging early indication before the paging occasion for NR IDLE/INACTIVE UEs, with the aim to reduce the overall Paging PDCCH and potentially the PDSCH decoding occasion, leading to overall power gain. PEI/WUS along with paging subgrouping provides a reasonable scope for reducing false paging wakeups and potential UE power saving gains. If the paging subgroup id is encoded as part of the PEI/WUS, or if only UEs configured with a paging subgroup id is configured to listen to a subset of PEI/WUS occasion, then the probability of false paging wakeup is reduced.
Observation 4 : WUS/PEI with Network Controlled Paging Subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. 
Proposal 3 : WUS/PEI combined with Network Controlled Paging Subgrouping should be considered as one of the way forward for NR IDLE/INACTIVE mode power saving.

Conclusion
Observation 1 : NW should indicate by means of NAS signalling the NW assigned UE paging subgroup.
Observation 2 : NW can either explicitly indicate the UE specific paging subgroup id or indicate the maximum number of subgroups supported in the current cell to help the UE arrive at its paging subgroup id.
Proposal 1 : NAS signalling (e.g REGISTRATION procedure) can be used by Network to provide the subgrouping information to the UE, explicitly by means of a subgroup id or implicitly by providing the maximum number of sub groups supported (via System Information).
Observation 3 : Additional grouping assistance information from UE would help the NW to arrive at optimal paging subgrouping configuration for IDLE/INACTIVE UEs.
Proposal 2 : Existing UEAssistanceInformation message framework can be extended for R17 NR UE power save to allow UE to provide assistance information for IDLE/INACTIVE Paging subgrouping.
Observation 4 : WUS/PEI with Network Controlled Paging Subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. 
Proposal 3 : WUS/PEI combined with Network Controlled Paging Subgrouping should be considered as one of the way forward for NR IDLE/INACTIVE mode power saving.
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