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1. Introduction

In order to reduce power consumption in the UE due to false paging alarms (i.e. when the UE receives a paging message on PDSCH on its paging occasion, which is not intended for that UE, see RP-200938). RAN2 studied 2 approaches to further divide the UEs within a common paging occasion into multiple subgroups. These 2 approaches are CN-assigned subgrouping as shown in Fig.1, and UEID-based subgrouping which is not discussed in this document since out of the scope of NAS.
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Fig1. Illustration of CN-assigned subgrouping approach

In the CN-assigned subgrouping approach, UE needs to report if it supports the sub-grouping or not to AMF. For the sub-grouping supported UE, it is also expected to convey some assistance information (e.g., paging probability, power profile attributes) to AMF, in order to help AMF decides which UEs should be divided into one sub-group. For example, there are 10 UEs marked as u1, u2,…u10 in the same paging occasion, wherein u1, u2,…,u5 have higher paging probability and less sensitive to power consumption than u6, u7,…,u10, so AMF divides u1, u2,…,u5 into a sub-group associated with the sub-group ID A and u6, u7,…,u10 into another sub-group associated with the sub-group ID B. A UE will decode the Paging message in the Paging occasion only if it is received an indication that its sub-group is being paged.
2. Discussion

Firstly as Fig.1 illustrated, UE needs to perform a lot of extra processing (like the new interactions between NAS and AS shown in ① and ⑥ since NAS does not know if AS is capable of decoding the sub-group ID from system information and the NAS received sub-group ID is in fact used by AS, paging probability evaluation shown in ③, NAS message transmission for exchanging subgroup relevant information shown in ②, ④ and ⑤, etc.) which consumes more power, is contrary to the original intent of power saving.
Secondly, it is unclear why the power profile attributes affects subgrouping. Note that RAN2 has ruled out the possibility that a UE can co-exist in multiple sub-groups. That is even if a UE is not sensitive to the power consumption, the UE won’t be assigned with multiple sub-group IDs to wake up more frequently. And as long as there is a downlink data or signalling to an idle/inactive member UE, all of other member UEs even if they are power-sensitive need to be woken up.
Thirdly, it is unclear how to evaluate the paging probability, such as, which one of NAS and AS should perform the paging probability evaluation, how long the time period should be evaluated, how often the paging probability should be re-evaluated again, etc.
Lastly, the sub-grouping capability and the assigned sub-group ID are better to be exchanged within AS rather than through NAS, since NAS in fact neither maintain nor use the sub-grouping relevant parameters:
1- NAS does not know whether the AS is capable of decoding the sub-group ID in system information, it needs to get the information from AS firstly;

2- NAS does not use the assigned sub-group ID but forward it to AS for use;
3- Anyway the AMF needs to send the sub-group ID to RAN, so it is possible for UE to get the sub-group ID from RAN;
4- Similarly, UE’s AS can report its sub-grouping support capability to RAN and RAN further forwards the UE’s sub-grouping support capability to AMF as shown in Fig.2.
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Fig2. Parameters exchange via AS
In summary, in order to really achieve the Power Saving objective, the CN-assigned subgrouping approach is suggested to proceed without involving NAS too much.
3. Conclusion

According the discussion above, it is proposed to reply the LS (C1-215518/R2-2108917) as C1-215854. 
