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Introduction
In RAN2, the following agreements were reached on paging collision avoidance:
	Agreement in RAN2#113-e
Option 2b is the preferred solution to address paging collision for “LTE + LTE”.
Agreement in RAN2#113b-e
For the EPS PO/PF calculation, include the UE_offset to the UE_ID calculation formula.


Based on the achieved agreements, we aim to discuss the unsolved issues related to the paging collision avoidance and share our perspectives accordingly.
Discussion
Solution of Paging collision for 5GS
According to TS 36.304 [1] and TS 38.304 [2] the following is the formula for calculating Paging Frame (PF) and Paging Occasions (POs)
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
Where UE_ID is:
· UE_ID: IMSI mod 1024	(in the EPS)
· UE_ID: 5G-S-TMSI mod 1024	(in the 5GS)
RAN2 has discussed different solutions for paging collision avoidance in RAN2#113b.
· Solution 1: 5G-GUTI reassignment.
· Solution 2b: Using a UE_ID which is derived from IMSI (EPS) / 5G-S-TMSI (5GS) +offset.
RAN2 already agreed to select Solution 2b as the baseline to include an offset to PO formula for paging collision resolution in EPS. Also, the majority tends to select a baseline solution for paging collision for 5GS between 5G-GUTI reassignment (Solution 1) or inclusion of offset to PO formulas (Solution 2b) [3]. Here, we briefly highlight the pros and cons of the two solution for 5GS and propose to adopt Solution 2b in 5GS.
In Solution 1, after 5G-GUTI is reassigned, the UE will apply the new UE_ID (i.e., the new 5G-GUTI) to calculate the new PO(s) for paging reception. However, there is no guarantee that the new PO(s) calculated by the new 5G-GUTI will not result in paging collision again. In some worse cases, a UE may need to initiate another NAS procedure to update 5G-GUTI more than once. It would cause unexpected singling overhead and power consumption issue for some unfortunate UEs and have additional negative impacts on UE experiences since some important pages may be missed during the whole paging collision resolution procedure.
[bookmark: _Toc71530268]Solution 1: 5G-GUTI reassignment would cause unexpected singling overhead and power consumption.
In Solution 2b, UE_ID can be adjusted by adding an offset to 5G-S-TMSI. In this solution, the new UE_ID (i.e., 5G-S-TMSI+offset) is only used for the calculated PO and will not change the 5G-S-TMSI. Therefore, by applying an appropriate offset, paging collisions can be completely avoided. To help NW to set an appropriate offset, the UE can suggest a preferred offset value to the NW after detecting potential paging occasion conflict and can take actions to avoid such conflicts or make sure the impact of resource waste is minimized. Therefore, when a MUSIM UE detects the potential of paging conflict, it can indicate to one PLMN of one USIM assistance information (e.g., a preferred offset value for PO computation) to avoid paging conflict. If the UE cannot provide a preferred offset value due to some reasons, adopting Solution 2b still has the same effects as adopting Solution 1. Adopting Solution 2b provides the opportunity to overcome the paging collision issue in one-shot, which can reduce potential signaling overhead and save UE power.
Moreover, in the previous agreement, it has been decided to use solution 2b as the solution of paging collision resolution in the EPS. Having a common solution for both EPS and 5GS is also beneficial for reducing implementation complexity and fairness of paging collision resolution associated with different CN. 
[bookmark: _Toc71552620]Adopt Solution 2b for 5GS on paging collision avoidance. 
[bookmark: _Toc71552621]By adopting solution 2b, assistance information (e.g., a preferred offset value) can be optionally provided.
Conclusion
In this contribution, we have the following observations
Observation 1	Solution 1: 5G-GUTI reassignment would cause unexpected singling overhead and power consumption.
Based on observations, the following proposals are made
Proposal 1	Adopt Solution 2b for 5GS on paging collision avoidance.
Proposal 2	By adopting solution 2b, assistance information (e.g., a preferred offset value) can be optionally provided.
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