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1 Introduction
In RAN2 #113bise, RAN2 discussed the various enhancements for idle/inactive-mode UE power saving and the following agreements were made:

In this contribution, we discuss further details UE grouping and early identification of RAN paging to minimize UE power consumption.

2 Discussion
2.1 Network controlled subgrouping
Several mechanisms have been proposed to group the UEs based on network control.

Approach 1: CN assigns the paging group to UE. Mechanism to determine the paging subgroup is not specified i.e. left to network implementation. CN may take into account device type, power consumption profile, paging probability/paging arrival rate, etc. to determine paging groups. 
·  For CN paging, CN sends UE Identity Index value (i.e. UE_ID) to gNB in the paging message. In similar manner, CN can send the UE's paging group to gNB in the paging message. 

·  For RAN paging, CN sends the UE specific DRX and UE Identity Index value to gNB in Core Network Assistance Information. In similar manner, UE's paging group can be sent to gNB in Core Network Assistance Information.
·  CN configures UE specific DRX cycle to UE using NAS signaling message. Same message can be used to signal UE's paging group to UE.
Approach 2: RAN assigns the paging group to UE. Mechanism to determine the paging subgroup is not specified i.e. left to network implementation. RAN may take into account device type, power consumption profile, paging probability/paging arrival rate, etc. to determine paging groups. RAN can inform the paging group to UE in RRC Release message. RAN may need assistance info from CN. For RRC_IDLE, RAN may have to inform paging group to CN.
Approach 3: Network assigns paging probability to UE. A list of mapping between paging probability and paging group is signaled by gNB in system information. UE can identify its group corresponding to its paging probability.

Approach 4: Network assigns paging probability to UE. A list of mapping between paging probabilities and paging groups is signaled by gNB in system information. UE can identify its paging group corresponding to its paging probability. UE's belonging to same paging group are further divided into paging subgroups based on UE_ID.
In our view, approach 1 seems the simplest. Existing messages can be reused. Regarding the paging subgrouping proposals in approach 3/4 wherein the UEs are grouped into paging groups based on paging arrival rate/paging probability or using a combination of these parameters with UE_ID, additional benefit on top of approach 1 is unclear.
Proposal 1: CN assigns the paging group to UE.
2.2 UE ID based subgrouping

According to RAN2 #113bise agreement, UE ID based subgrouping is also supported. In case of UE ID based subgrouping, UE can determine its paging group as follows:

A UE belongs to kth paging group, where ‘k’ = (UE_ID/N*Ns) mod P, where N is the number of Paging frames and Ns is the number of POs per paging frame. The number of paging groups (P) is signaled in system information.
UE uses the UE ID based grouping in follows cases:

· paging subgroup is not assigned to UE by network and camped cell supports UE ID based subgrouping
· paging subgroup is assigned to UE by network and camped cell does not support network based subgrouping and camped cell supports UE ID based subgrouping.
Proposal 2: For UE ID based grouping, the number of paging groups (P) is signaled in system information

Proposal 3: UE belongs to kth paging group, where ‘k’ = (UE_ID/N*Ns) mod P, where N is the number of Paging frames, Ns is the number of POs per paging frame and P is the number of paging groups.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: CN assigns the paging group to UE.
Proposal 2: For UE ID based grouping, the number of paging groups (P) is signaled in system information

Proposal 3: UE belongs to kth paging group, where ‘k’ = (UE_ID/N*Ns) mod P, where N is the number of Paging frames, Ns is the number of POs per paging frame and P is the number of paging groups.
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