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Introduction
In the last RAN2#112e online discussion, the following agreement was made with regards to UE paging group determination and an email discussion was triggered. 
Confirm that UE grouping is considered a candidate of paging enhancement for UE power saving
RAN2 have discussed and considered “paging indication for UE subgroups using paging DCI”, “paging early indication or wake-up signal (WUS) for UE subgroups”, “cross-slot scheduling of paging for UE subgroups”. 
RAN2 understands that RAN1 have started to evaluate performance and complexity. RAN2 assumes that RAN1 continues with this evaluation, in order that decisions can be made regarding the paging indication/scheduling solution. As R2 is the leading group for this WI objective it is expected that final decisions are made by R2. 
Will send an LS to R1 (action to be discussed offline).
The solution of PRNTI based group discrimination is deprioritized from RAN2 perspective
The solution of “paging for UE subgroups using different time/frequency resources” is de-prioritized from RAN2 perspective.
Group determination
[Post112-e][064][Pow17] Paging subgroup determination (Intel)
	Scope: For how to determine which paging subgroup a UE belongs to, several methods have been proposed, applying hash based on UE-ID similar to today, take into account paging probability, power consumption sensitivity etc. Objective to pave the way for agreements next meeting. Quantitative analysis argumentation is allowed (this is RAN2 scope). 
	Intended outcome: Report
	Deadline: Long

In this paper we present our views on the same.
[bookmark: _Toc242573354]Discussion
The current mechanism of using UE ID helps to group UEs into different Paging Frames and Paging occasions. Based on the previous online and subsequent offline discussion, there is considerable agreement on using the UE ID as the basis for any further paging subgrouping determination. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Observation 1: There is considerable support from both online and offline discussion for using UE ID as the basis of any further paging subgrouping. 
Proposal 1: RAN2 to agree that UE ID is to be used as basis of any further UE paging subgrouping for IDLE/INACTIVE UEs
Over and above the initial paging subgrouping based on UE ID, the UEs can still be further sub-grouped within a PO based on a variable number of subgroups. Further sub-grouping is required in order to reduce the probability of false paging, as different UEs can monitor the same PO. The total number of such subgroups, can be variable and signalled as a broadcast parameter, while the individual subgrouping of a particular UE can either be derived by the UE as a modulo function of the UE ID and the total number of such subgroups or explicitly signalled to the UE by the NW.
Observation 2 : Additional subgrouping on top of UE ID based subgrouping is required to avoid false paging.
Proposal 2 : Signalling a variable number of subgroups within each PO and grouping the UEs within this PO subgroups would help to reduce false paging.
Proposal 3 : The maximum number of such subgroups within each PO can be broadcasted by NW.
Proposal 4: UEs can implicitly derive their allocated subgroup using a traditional modulo operation or explicitly signalled by the NW.
Since both RRC IDLE and RRC INACTIVE UEs need to be paged, it is useful to distinguish between IDLE and INACTIVE UEs to minimize the false paging event. The paging subgroup design as above can be used to bucketize UEs into distinct page subgroups based on the RRC states, so that one subgroup (or more) is designated for RAN paging for INACTIVE UEs and another subgroup (or more) is designated for Core Network paging for IDLE UEs.
Observation 3 : Distinguishing between RRC IDLE and RRC INACTIVE UEs would further help to reduce the false paging event.
Proposal 5 : Use the newly proposed paging subgrouping to further subgroup UEs into different subgroups based on RRC states (IDLE or INACTIVE).
[bookmark: _GoBack]There would be use cases when the NW would need to change their paging subgrouping strategy to accommodate the need for more paging subgrouping or disabling subgrouping depending on the NW load and the nature of the UEs in the NW. To this effect, there should be an elegant signalling mechanism defined to enable/disable paging subgrouping based on NW control.
Observation 4 : Different use cases can necessitate need for paging subgrouping enablement/disablement based on NW control.
Proposal 6 : RAN2 to design signalling to enable/disable paging subgrouping based on NW control and indicate the same to UE.
RAN1 in their incoming LS [2] 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. As indicated in [3], PEI/WUS along with paging subgrouping provides a reasonable scope for reducing false paging wakeups and potential UE power saving gains.
Observation 5 : WUS/PEI with Paging subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. 
Proposal 7 : WUS/PEI combined with Paging Subgrouping should be considered as one of the potential way forward for NR IDLE/INACTIVE mode power saving.


Conclusion
[bookmark: _Toc242573361]Observation 1: There is considerable support from both online and offline discussion for using UE ID as the basis of any further paging subgrouping. 
Proposal 1: RAN2 to agree that UE ID is to be used as basis of any further UE paging subgrouping for IDLE/INACTIVE UEs
Observation 2 : Additional subgrouping on top of UE ID based subgrouping is required to avoid false paging.
Proposal 2 : Signalling a variable number of subgroups within each PO and grouping the UEs within this PO subgroups would help to reduce false paging.
Proposal 3 : The maximum number of such subgroups within each PO can be broadcasted by NW.
Proposal 4: UEs can implicitly derive their allocated subgroup using a traditional modulo operation or explicitly signalled by the NW.
Observation 3 : Distinguishing between RRC IDLE and RRC INACTIVE UEs would further help to reduce the false paging event.
Proposal 5 : Use the newly proposed paging subgrouping to further subgroup UEs into different subgroups based on RRC states (IDLE or INACTIVE).
Observation 4 : Different use cases can necessitate need for paging subgrouping enablement/disablement based on NW control.
Proposal 6 : RAN2 to design signalling to enable/disable paging subgrouping based on NW control and indicate the same to UE.
Observation 5 : WUS with Paging subgrouping provides reasonable scope for reducing false paging wakeups and potential UE power saving gains. 
Proposal 7 : WUS combined with Paging Subgrouping should be considered as one of the potential way forward for NR IDLE/INACTIVE mode power saving.
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