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1	Introduction
A few paging enhancements with UE sub-grouping have been discussed in the RAN2 email discussion [Post111-e][907][ePowSav] UE grouping [1]. Potential gains those enhancements might provide is currently under evaluation in RAN1.We believe high level general requirements should be settled for the study phase from RAN2 point of view to ensure any solution to be adopted for power saving would not negatively impact or restrict NW scheduler.
2	Discussion
In legacy, the UEs have already been grouped into different groups based on UE ID and evenly distributed into N*Ns POs per DRX cycle [2]: 
	The PF and PO for paging are determined by the following formulae:
SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns
…
The following parameters are used for the calculation of PF and i_s above:
T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied).
N: number of total paging frames in T
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination
UE_ID: 5G-S-TMSI mod 1024



The enhancement of sub-grouping currently under discussion proposed to further divide the UEs into finer granularity within a PO so that the UEs within the same PO that are not paged does not need to monitor PDCCH and/or decode PDSCH.
With beam system, the paging message needs to be sent on multiple beams within the same PO to ensure the UEs could receive it, which increases the paging load compare to LTE. If the network misses a PO, it needs to wait for PO of the next DRX cycle for the UE to send the page message again. 
When a number of UEs within the same PO are to be paged, it is important that they can be multiplexed into the same paging message. Such general requirement should be kept that it should be possible page all the UE of the PO at the same time, including both legacy UEs and all the sub-groups of the Rel-17 UEs, to avoid increasing the paging load and latency. Any potential enhancement to be considered only provides possibility for the UE to skip monitoring PDCCH and/or decoding PDSCH for paging if it is not paged but should not restrict NW from page any UE for a PO when it needs to be paged. 
Proposal 1: it should be possible to schedule legacy UEs and UEs supporting the paging enhancement in the same PO with the single PDCCH and we will not introduce Rel-17 UE only POs.
Proposal 2: it should be possible to schedule all the sub-groups for the same PO with a single PDCCH if with sub-grouping.
Proposal 3: any potential enhancement provides possibility for the UE to skip monitoring PDCCH and/or decoding PDSCH for paging if it is not paged but should not restrict NW from page any UE for a PO when it needs to be paged.
[bookmark: _GoBack]Indicating the sub-groups with either EPI/WUS or the paging DCI could meet the requirements as long as all the sub-groups can be indicated at the same time. It is up to RAN1 to evaluate which way provides better gain as well as how much gain sub-grouping might bring on top of EPI/WUS [3]. 
The other options of using different RNTI, different resources for different sub-groups, different paging messages for RAN/CN based paging or cross-slot paging would all require different paging DCI/messages for different groups of UEs, thus not preferred from network point of view.
4	Conclusion
The following requirements are proposed from RAN2 point of view: 
Proposal 1: it should be possible to schedule legacy UEs and UEs supporting the paging enhancement in the same PO with the single PDCCH and we will not introduce Rel-17 UE only POs.
Proposal 2: it should be possible to schedule all the sub-groups for the same PO with a single PDCCH if with sub-grouping.
Proposal 3: any potential enhancement provides possibility for the UE to skip monitoring PDCCH and/or decoding PDSCH for paging if it is not paged but should not restrict NW from page any UE for a PO when it needs to be paged.
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