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Introduction

At RAN #86 meeting, “UE Power Saving Enhancements” WI was approved. One of the WI objectives is to study and specify paging enhancement(s) for reducing unnecessary UE paging receptions.
After the last RAN2 meeting, a email discussion, [Post111-e][907][ePowSav] UE grouping, will discuss the UE grouping method for paging enhancement. One of the issues discussed within the email discussion is how to group UEs. In this contribution, we will discuss the methods about how to divide UEs into groups.
Discussion

In UE grouping method, gNB could notify UE about which paging group of the paging record within the incoming paging message. According to the notification, UE could decide whether to receive/decode the incoming paging message. In this way, the paging false alarm could be reduced because the UE whose paging group is not in the notification should not be required to receive/decode the incoming paging message. Therefore, the UE grouping can be considered as a kind of paging enhancement for UE power saving. 
Proposal 1: The UE grouping method should be considered as a kind of paging enhancement for UE power saving.

Once UE grouping method is considered as a kind of paging enhancement for UE power saving, another issue is how to group UE. In current spec, UE_ID is used to distribute UE to receive paging message. Therefore, we think the simplest way to achieve the UE grouping is reuse the UE_ID because the parameter, UE_ID, already exists in current spec.  
Proposal 2: Using UE_ID to group UE could be considered as a baseline solution for UE grouping.
In this NR WI, the solution to reduce unnecessary UE paging receptions will not only focus on the idle mode UE but also the inactive state UE. Based on the UE_ID grouping method, the inactive state UE and idle mode UE will be grouped into the same group because UE_ID cannot differentiate between inactive state UE and idle mode UE.

 According to current NR SPEC, the CN-initiated paging and RAN-initiated paging will be carried in the same paging message. The idle mode UEs which belongs to the same group with the paged inactive state UE will need to receive/decode the paging message due to the UE grouping method. This will cause unnecessary paging reception for the idle mode UE because this is not a CN-initiated paging. Since the motivation of the inactive state is to quickly establish a RAN connection, we would expect that the number of RAN-initiated paging would be larger than CN-initiated paging. As such, there is a high probability that the majority paging records within a paging message is RAN-initiated paging. Thus, there may be a lot of idle mode UE will need to receive/decode the paging message due to RAN-initiated paging.
To resolve this kind of unnecessary paging reception for the idle mode UE. Aside from using the UE_ID, the CN-initiated paging and RAN-initiated paging should be differentiated into different groups. Therefore, the idle mode UE should only focus on the group of CN-initiated paging. As a result, the RAN-initiated paging will not wake up any idle mode UE to receive.
Proposal 3: The UE grouping method should take the RAN-initiated paging and CN-initiated paging into consideration.
Conclusion

Based on the discussion the following is proposed:
Proposal 1: The UE grouping method should be considered as a kind of paging enhancement for UE power saving.
Proposal 2: Using UE_ID to group UE could be considered as a baseline solution for UE grouping.
Proposal 3: The UE grouping method should take the RAN-initiated paging and CN-initiated paging into consideration.[image: image1.png]
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