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1	Introduction
In the previous RAN2 meeting, sub-grouping has been agreed as a candidate solution for paging enhancement [1]:
	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.



An LS was sent to RAN1 asking about subgrouping indicated in PEI, paging DCI or cross scheduling [2], and a post meeting email discussion discussed different solutions for grouping determination [3]. 
In this contribution, we further discuss the details on sub-grouping indication and determination.
2	Discussion
2.1	Sub-grouping indication
The evaluation results in the previous RAN1 meeting had shown PEI based approach provides most gain and considering the sub-grouping information needs to be indicated, our discussion here considers only DCI based PEI which seems to be more feasible. 
As PEI needs to be provided to the UEs in RRC Inactive/idle mode in a beam sweeping manner and with a high aggregation level to ensure its successful reception at the cell edge, from network point of view, it should be possible to indicate PEI for multiple POs to reduce PEI overhead, e.g. all the POs within the same PF or POs of consecutive PFs, instead of one PEI for each PO. On top of that, it should be able to indicate for each PO if any UE in any subgroup is paged.
Proposal 1: If PEI is supported, one PEI should be possible to indicate multiple POs, and for each PO if any UE in any subgroup is paged.
Without one-one mapping, the timing mapping for PEI and the multiple POs association would need to be defined. In principle it could up to NW implementation to leave some POs for legacy UEs without PEI indication and the others for Rel-17 UEs that support PEI if PEI to PO mapping can be explicitly configured.
Proposal 2: the timing association for the PEI to multiple POs needs to be defined.
For signalling details, several options possible:
· Option 1: fixed bits for PO and subgrouping, e.g. a bitmap indicating each PO and separate bits for each indicating each sub-grouping;
· Option 2: fixed bits for sub-grouping for each PO without explicit bits for POs, since if no subgroup for a PO is paged, the UE knows the PO is not paged.
· Option 3: fixed bits for PO and the remaining bits for subgrouping can be dynamically assigned to different POs and only presents for the POs that is indicated paged (thus more sub-groups possible if less POs are paged associated to the same PEI).
Option 1 is obviously to be worst since the PO bits are wasted as if a PO is paged can be implicitly known based on the subgrouping bits as in Option 2. While whether option 2 or option 3 would provide more gain might depend on the paging rate, how many POs are to be indicated with single EPI, and how many subgroups can be supported. It depends on how many bits would be available to indicating the POs and sub-groups.
Proposal 3: send the requirement as proposed in proposal 1 to RAN1 and ask RAN1 how many bits would be available for indicating POs and sub-grouping, then we can select one of the options.
2.2	Sub-grouping determination
Many different solutions had been discussed in the RAN2 email discussion [3], e.g. UE-ID based, paging probability based, power consumption profile based, mobility based, RAN paging/CN page based etc. The views were rather diverging without anyone providing quantitative gain for any of the solutions. 
Since RAN1 evaluation showed the gain comes mainly from PEI, it is not clear how much optimization is needed for sub-grouping determination. Thus, it is proposed to keep it as simple as possible and to adopt the UE-based grouping as baseline. Oher solutions may be considered if it can show gain without too much complexity.
Proposal 4: UE-ID based sub-grouping is agreed as baseline and gain should be proved if other solution is needed on top. 
3	Conclusion
Details on sub-grouping indication and determination are discussed in this contribution with the following proposals proposed: 
Proposal 1: If PEI is supported, one PEI should be possible to indicate multiple POs, and for each PO if any UE in any subgroup is paged.
Proposal 2: the timing association for the PEI to multiple POs needs to be defined.
Proposal 3: send the requirement as proposed in proposal 1 to RAN1 and ask RAN1 how many bits would be available for indicating POs and sub-grouping, then we can select one of the options.
Proposal 4: UE-ID based sub-grouping is agreed as baseline and gain should be proved if any other solution is needed on top. 
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