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1 Introduction
In last RAN2#111-e meeting, RAN2 had initial online discussions about paging enhancements for UE power saving. UE subgrouping was mentioned in many contributions as one potential method, and therefore RAN2 continue the discussion on the grouping in following email discussion:
· [Post111-e][xxx][ePowSav] UE grouping (Mediatek)


Scope: UE grouping, put solutions on the table, describe intentions / how they work (high level), and their potential to save power. Possibly take into account R1 evalaution methodology (if they have agreements on the evaluation parameters).


Intended outcome: Report


Deadline: Long
During the email discussion, Power Consumption Sensitivity based UE subgrouping was proposed as one candidate method by several companies. This contribution will address the working procedure of the method and discuss the potential benefits on UE power saving.

2 Discussion 
During the email discussion [1], most companies think that UE grouping can be considered as a kind of paging enhancement for UE power saving. 
Summary of Q1[1]:

Totally 22 companies respond to this question, among them 20 companies think that UE grouping can be considered as a kind of paging enhancement for UE power saving, while 2 companies think that this depends on RAN1 evaluation. Rapporteur suggests that UE grouping can be considered as a candidate solution. In fact, as Intel pointed out, RAN1 already listed UE grouping as one of the candidate schemes. 

Furthermore, potential UE grouping methods are discussed and grouping based on UE_ID is considered as the baseline for paging enhancements with UE grouping in NR since almost all companies attended the email discussion support the method. 

Summary of Q8[1]:

Totally 22 companies respond to this question, among them 21 companies support UE grouping based on UE_ID, while one company think that this can be left for network. Considering the strong support, we suggest that UE grouping based on UE_ID be considered as a baseline.

But as mentioned by Huawei in the email discussion, “using UE ID for grouping is just a pure randomization, other more effective information should not be excluded”, many companies are still open to other further grouping methods, including mobility, the release(s) that UE supports, UE power consumption profile, etc.
In our understanding, power condition of the UE, such as Power Consumption Sensitivity (PCS), is one of the most important factors to be considered when subgrouping UEs, as power saving is the main purpose of this WI. During the email discussion, MediaTek, Futurewei and CMCC support this subgrouping method. By informing whether power consumption sensitive UEs are paged, the “false alarm” rate of UEs that quite sensitive to power consumption could be reduced a lot. So that power saving for such kind of UEs can be achieved. Furthermore, even more detailed information on the power consumption sensitivity could be used, such as PCS level 1 means UE is quite sensitive to power consumption, PCS level 2 means UE is a bit less sensitive to power consumption compared with level 1, PCS level 3 means UE is medium sensitive to power consumption, etc.
Following figure 1 shows one example of the basic working procedure of the PCS subgrouping method:


UE’s Power Consumption Sensitivity (PCS) Reporting

                                                                  UE’s PCS

                        Paging indication

           Figure 1. working procedure of PCS subgrouping method
1. UE reports its PCS information (e.g. it is power consumption sensitive, or, its detailed PCS level) to the AMF, during the procedure of Attach request or TAU request. Also, UE could update its PCS information during TAU procedure.

2. AMF informs gNB about the PCS information of the UE.

3. gNB informs UE the subgrouping information of this paging message, e.g. whether power consumption sensitive UEs are paged, or, PCS levels of the paged UEs, by paging early indication or wake-up signal (WUS), or paging DCI.
4. UE decides whether it potentially be paged by checking the indication information in step3. For power consumption UE, only when potentially be paged, it will monitor the following PO(s) or receive PDSCH to check whether itself is paged.
Therefore, we propose that:
Proposal 1: RAN2 is kindly asked to discuss the power consumption sensitivity based subgrouping mechanism for idle inactive-mode UE group paging.
3 Conclusions
In this contribution, we addressed the potential benefits of power consumption sensitivity based UE subgrouping method and the basic working procedure, and made following proposal:
Proposal 1: RAN2 is kindly asked to discuss the power consumption sensitivity based subgrouping mechanism for idle inactive-mode UE group paging.
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