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1 Introduction
At RAN2#113 meeting, the paging collision related agreements in Multi-SIM is achieved as follows:
· There is support for solution 1 (for 5GS) with something else, either solution 3 or 2b.
Agreement

1
Option 2b is the preferred solution to address paging collision for “LTE + LTE”.

Agreements

1
MUSIM UE determines potential paging collision on two networks and triggers actions on potential paging collision avoidance.

2
It is left to UE implementation as to how it selects one of the two RATs/networks for paging collision avoidance.

· FFS if we can make the UE behaviour predictable for paging collision avoidance
In this contribution, we discuss the solutions for paging collision and provide our views.
2 Discussion
Paging collision occurs at both NR and LTE. According to RAN2#113 meeting agreements, Solution 1 is promising for NR paging collision while Solution 2b for LTE. Solution 1 utilizes the Mobility Registration Update procedure and request 5G-GUTI reassignment for one USIM to request a new 5G-S-TMSI in NR side. Paging collision could be avoided in NR+NR and NR+LTE scenarios. Most companies support it mainly because it is simple and no RAN impact. Solution 2b involves IMSI offset to adjust PO of LTE. Paging collision could be avoided in LTE+LTE and NR+LTE scenarios. Since Solution 1 and Solution 2b cover all scenarios for Multi-USIM. Paging collision can be solved with Solution 1 and Solution 2b.

Proposal 1: Paging collision can be solved with Solution 1 and Solution 2b.
However, the main idea for Solution 1 and Solution 2b is to adjust UE ID to adjust the time of PO. If the network reassigns a new 5G-S-TIMS to UE but still has paging collision problem, Mobility Registration Update procedure would performs once again resulting signalling overhead. The same problem exists for Solution 2b either. Thus, we think UE needs to send assistant information to help the network to make the right decision for PO adjustment.
Proposal 2: UE needs to send assistant information to help the network to make the right decision for PO adjustment.
Based on the last agreements, Solution 3 is still in the consideration for this issue. We have a strong concern for signalling overhead. It does not resolve the overlapping of POs between two USIMs. If UE does not respond to the first paging attempt, which may indicate the overlap occurred, then a second paging attempt is made and the paging is repeated on two consecutive POs. Since paging message is sent among all base stations in TA or RNA, the radio overhead is significantly high. Even though it costs high overhead, UE does not respond paging after the first attempt of paging for many reasons, not just PO collision but also RLF, switching off etc. It will cause too many wastes of radio resources. Thus, RAN2 should exclude Solution 3 for PO collision avoidance.
Proposal 3: RAN2 should exclude Solution 3 for PO collision avoidance.
Since MUSIM UE has flexibility on triggering actions on potential paging collision avoidance and selecting one of the two RATs/networks for paging collision avoidance. The behaviour of UE is unpredictable for the network. RAN2 needs to make it more clear when UE triggers paging collision avoidance and the priority of two RATs/networks. In our view, UE needs to trigger paging collision avoidance before the exact time of PO overlapping occurs. Otherwise, the procedure has no meaning. Since UE has both PO information of two networks, it is easy to predict when PO collision occurs. UE can perform Solution 1 or Solution 2b in advance. Because Solution 2b needs MME to maintain an offset for PO calculation, adjusting of NR PO has higher priority than LTE to avoid complexity.
Proposal 4: RAN2 needs to make it more clear when UE triggers paging collision avoidance and the priority of two RATs/networks.
Proposal 5: UE needs to trigger paging collision avoidance before the exact time of PO overlapping occurs.
Proposal 6: Adjusting of NR PO has higher priority than LTE to avoid complexity.
3 Conclusion

In this contribution, we discuss paging collision solution of Multi-SIM and have the following proposals:

Proposal 1: Paging collision can be solved with Solution 1 and Solution 2b.
Proposal 2: UE needs to send assistant information to help the network to make the right decision for PO adjustment.
Proposal 3: RAN2 should exclude Solution 3 for PO collision avoidance.
Proposal 4: RAN2 needs to make it more clear when UE triggers paging collision avoidance and the priority of two RATs/networks.
Proposal 5: UE needs to trigger paging collision avoidance before the exact time of PO overlapping occurs.
Proposal 6: Adjusting of NR PO has higher priority than LTE to avoid complexity.
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