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1. INTRODUCTION
In the WI description for Multi-SIM [1], one of the objectives is to specify how to resolve paging collision for Multi-SIM:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.


Moreover, several candidate solutions to resolve paging collision have been captured in SA2 TR 23.761 [2].
In this contribution, the necessity and benefit of UE indication of paging collision for Multi-SIM is discussed.
2. DISCUSSION
In the LS from SA2 [3], SA2 requests RAN2 feedback on feasibility and effectiveness of the several candidate solutions for paging collision. The candidate solutions have been captured in TR 23.761 [2] and can be categorized as below:
	-	UE -requested 5G-GUTI reassignment for one USIM using the Mobility Registration Update). However, it should be noted the 5G-GUTI is systematically reassigned by the network during the Mobility Registration Update procedure (as of Rel-15) requires. Proposed for 5GS only.
-    Changes related to the UE_ID (UE Identity Index) that is used for calculation of PF/PO only:
-    Calculation of PF/PO by using an Alternative UE_ID I. The UE ID sent in the paging message is not impacted by this Alternative ID that is only used for PO/PF calculations Proposed for both EPS and 5GS.
-    Calculation of PF/PO by using a UE_ID which is derived from IMSI+offset value. The offset value is negotiated between UE and MME. Proposed for EPS only. 
-    Calculation of PF/PO based on MUSIM Assistance Information which can carry either a paging policy selector in RAN or an Alternative ID (like in solution above) or a pattern of availability (e.g. specific SFN Slots/ DRX cycles).
-     Repeating paging in the RAN on consecutive POs. for MUSIM devices.
-	UE Implementation-based solution to address overlapping POs (like today) 
-	Access Stratum-based solution with scheduling gap.


The RAN2 feedback is discussed in the E-mail discussion [Post111-e][917][Multi-SIM] Multi-Sim.
Among the candidate solutions for paging collision specified in TR 23.761 [2], for some candidate solutions, it is necessary for the UE to indicate the network when paging collision is detected in order for the network to react on the paging collision. For example, in the solution of UE-requested 5G-GUTI reassignment, as specified in Solution #14 of TR 23.761 [2], if a Multi-SIM UE determines that paging collision can happen, the Multi-SIM UE initiates a Mobility Registration Update, and the Registration Request includes a new UE ID request indication and includes information to assist the AMF for assignment of the new 5G-GUTI, e.g. requested UE-ID value or range. The assistance information can be in the format of UE_ID that provides the best timing of the paging. Similar indication is also specified in the solution of alternative UE_ID (Solution #15 of TR 23.761 [2]) and the solution of IMSI + offset value (Solution #16 of TR 23.761 [2]).
Regarding other solutions, the indication is still beneficial. For example, in the solution of repeated paging on consecutive POs (Solution #18 of TR 23.761 [2]), NW may need to start repeated paging after the first few paging attempts are not responded, in order to avoid waste of network resource. However, it results in longer delay of paging delivery. If the UE could provide an indication when it detects the paging collision, it helps the NW to determine whether to perform repeated paging to the UE. 
Therefore, the UE should provide an indication to inform the network about the paging collision, regardless of which solution is chosen for paging collision.
Proposal 1:	The UE should provide an indication to inform the network about the paging collision.
Regarding the message used to carry the indication of paging collision, it should depend on the final solution selected. If an AS solution is selected, such as the solution of scheduling gap, the indication should be included in a RRC message. And RAN2 should decide which RRC message should include the indication. If a NAS solution is selected, such as the solution of UE-requested 5G-GUTI reassignment or the solution of alternative UE_ID, according to TR 23.761 [2], the indication should be included in a NAS message such as Registration Request message. And since paging monitoring is specified in RRC [4], detection of paging collision should be handled by RRC as well. When paging collision is detected by RRC, it should indicate to NAS to trigger the transmission of the indication. RAN2 should specify the required NAS-AS interaction corresponding to the NAS solution.
Proposal 2:	The message to carry the indication should depend on SA2 decision. If NAS solution is selected, RAN2 should specify the required NAS-AS interaction corresponding to the solution.
3. CONCLUSION
In this contribution, we analyze the necessity and benefit of UE indication of paging collision, and have the following proposals:
Proposal 1:	The UE should provide an indication to inform the network about the paging collision.
Proposal 2:	The message to carry the indication should depend on SA2 decision. If NAS solution is selected, RAN2 should specify the required NAS-AS interaction corresponding to the solution.
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