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Introduction
For paging collision avoidance, RAN2-113 has agreed the following:
1	Option 2b is the preferred solution to address paging collision for “LTE + LTE”.

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

1	NAS signalling is baseline for UE reporting paging collision in 5GS side (to be confirmed by SA2).
2	It is FFS whether assistant information is needed for paging collision in 5GS side.

Thanks to SA2, RAN2 was able to confirm the NAS based IMSI offset signalling for EPS [1], which is also reflected into our stage-2 running CR endorsed [2]. 
What is left is a solution for 5GS which is at least required for 5GS+5GS. For that, we were only able to achieve a baseline having a NAS signalling limited to UE’s reporting of paging collision. Given this situation, we further elaborate our views in this contribution. 
Discussion
Given that NAS signalling is baseline for the UE’s reporting of paging collision in 5GS, RAN-based solutions on the table are no longer suitable. Additional impacts are foreseen in RRC or NGAP to make RAN aware of the paging collision event and do necessary measures (e.g. paging repetition or scheduling gap negotiation), where LTE RRC and NGAP are not even in the scope of this WI [3].
Moreover, though it is up to SA2 to decide which NAS message to use for reporting of paging collision event by a UE, at least in IDLE, an initial NAS message from a UE (e.g. REGISTRATION REQUEST, SERVICE REQUEST) is always replied from AMF, unless a UE receives a request to perform emergency services fallback [4]. It is AMF who receives the paging collision event and sends the NAS-level acknowledgement to the UE. Given this situation, 5G-S-TMSI (5GS) which is temporary and used to calculate PF/PO can be re-assigned by such “request/response” NAS procedure to avoid paging collision. 
Furthermore, a chance of re-collision is very low. The formula used to calculate PF/PO uses the UE_ID value as modular of 5G-S-TMSI over 1024 [5]. The probability that paging collides again would be very low even if the value of UE_ID is re-assigned in random fashion. In addition, having assistance information (e.g. alternative subscriber identity or applying offset to the UE_ID) impacts on NGAP which is not in the scope of this WI [3]. In case of IDLE, the current NGAP paging message to RAN only carries 5G-S-TMSI as for both UE paging ID and PF/PO calculation. The case of INACTIVE is no different as 5G-S-TMSI is still used for calculating PF/PO at the serving gNB (though full I-RNTI is used as for paging ID). From this sense, simply changing the value of UE_ID by re-assigning 5G-S-TMSI via NAS is “effective” and no assistance info is necessary that impacts on NGAP which is not in the scope of this WI. 
Therefore, given that 
(1) A chance of re-collision is very low;
(2) A “request/response” NAS procedure is inevitable (from our agreement and SA2 progress/convention); 
(3) 5G-S-TMSI (used to calculate PF/PO) is temporary and can be re-assigned by this “request/response” NAS procedure; 
(4) RAN-based solutions (paging repetition, scheduling gap negotiation, etc.) or having assistance information for NAS signalling (alternative subscriber identity, applying offset, etc.) impact on NGAP and potentially RRC which are not in the scope of this WI, 
we believe that there is no reason not to go with Solution 1 (5G-S-TMSI re-assignment via NAS) that abides by the current RAN2/SA2 progress and the WI’s scope, and also technically addresses the paging collision avoidance issue in an efficient way. 
Proposal 1: RAN2 to endorse Solution 1 (5G-S-TMSI re-assignment via NAS), which is effective and suffices for paging collision avoidance in 5GS.
Proposal 2: RAN2 to rule out RAN-based solutions (paging repetition, up to UE implementation, scheduling gap) that impacts on RRC or NGAP that are not in the scope of this WI. 
Conclusion
In the present contribution we make the following observations:
Observation 1: A chance of paging collision again would be very low even if the value of UE_ID for PF/PO calculation is re-assigned in random fashion. 
Observation 2: Given the RAN2 agreement that NAS signaling is baseline for UE’s reporting of paging collision in 5GS, RAN-based solutions (paging repetition or scheduling gap negotiation) incurs additional impacts on RRC or NGAP to make RAN aware of the paging collision event and do necessary measures, where LTE RRC and NGAP are not even in the scope of this WI [3].
Observation 3: NAS Registration Request or Service Request messages are always replied by 5GC (with one exception on emergency fallback). A temporary 5G-S-TMSI (5GS) which is used to calculate PF/PO can be re-assigned by such “request/response” NAS procedure to avoid paging collision.
Observation 4: Having assistance information (e.g. alternative subscriber identity or applying offset to the UE_ID) impacts on NGAP which is not in the scope of this WI [3].
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: RAN2 to endorse Solution 1 (5G-S-TMSI re-assignment via NAS), which is effective and suffices for paging collision avoidance in 5GS.
Proposal 2: RAN2 to rule out RAN-based solutions (paging repetition, up to UE implementation, scheduling gap) that impact on RRC or NGAP that are not in the scope of this WI. 
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