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1. Introduction
For the Multi-SIM, some objectives were also included in the key issues of SA2 [1]. In this contribution, we give an overview of Multi-SIM based on the latest SA2’s status in [1]. 
2. Discussion
In this chapter, we first give a mapping relationship between SA2’s key issues and RAN2’s Objectives, then we analyze which issues can be discussed at RAN2 even before SA2’s solutions down selection, and which issues shall be discussed based on the SA2’s future conclusion.
2.1 SA2’s key issues and RAN2 Objectives
In this chapter, we give an overview on the relationship between the SA2’s key issues and the RAN2 objectives. The objective of RAN2 are listed as below:
	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]
==>We call it “enhancement on Paging collision ” in short.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
==>we call it “Coordinate leaving” in short.
3) Unless SA2 find an alternative solution or decides otherwise , specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2] :
==>we call it “Paging Type indication” in short.


The general mapping relationship to the SA2 key issues can be made as below:
	



Fig1: Mapping relationship between SA2’s key issues and RAN2 objectives
In detail, according to [2], the RAN2’s first objective is about the enhancement on the paging collision which is the same as the SA2’s key issue2 in [1]. The RAN2’s third objective is about the paging type Indication, which is also included in the SA2’s key issue 1, and some solutions such as “solution #1 paging cause” in [1] has been provided. About the the RAN2’s second objective on “Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]”, in SA2, it was discussed in different scenarios, e.g.
· Short leave negotiation as touched in solution #2 for the key issue 1 in [1].
· Long and/or short leave negotiation as discussed in solution #4/5/6/22 for the key issue 3 in [1].
· Paging detection on the other card when the first card is at active state as described in solution #21 for the key issue 1 in [1].[FFS]
Note: the third one on paging detection may not belong to the scope of Objective 2, but if it needs the scheduling gap as the solution #21 suggested, it also needs the coordination with the first network, thus we include it Objective2 temporally.
Observation 1: For each RAN2’s objectives, the SA2 has had some discussions and potential solutions.
2.2 Issues related to SA2
In this chapter, we give detail analysis based on the SA2’s latest status and potential solutions, we first discuss the issues that we shall wait for the SA2’s future conclusion, e.g. Paging collision (objective 1) and Paging Type Indication (Objective 3), and then analyze the issues that can be discussed at RAN2 first even before the SA2’s conclusion, e.g. Coordinate leave and paging detection when the other card is active (Objective 2). Note that all of the discussions are for the single Radio scenario. The Dual radio (>=2 RX and >= 2 TX) were out of the scope of this paper.
2.2.1 Paging Collision and Paging Type Indication 
The first objective of RAN2 is about the enhancement on the paging collision, which is also corresponding to the key issue 2 in [1]. Currently, in SA2, the following potential solutions were discussed and these solutions can be divided into 3 classes as below:
Table 1: SA2 potential solutions on Paging Collision
	Class
	Solutions

	Po shifting: Shift the PO by new UE_ID reallocation, or add some offset to the current PO
	Sol#14 : Paging collision avoidance by changing NAS parameters 

	
	Sol#15: Paging collision avoidance by using Alternative UE_ID in paging procedure.

	
	Sol#17 :  Resolving paging conflict using MUSIM Assistance Information

	
	Sol#20:  Triggering MRU upon PO collision detection

	Paging Repetition
	Sol #18:  Sending paging on consecutive POs for Multi-USIM UE

	UE implementation
	Sol #19:  UE solution to address overlapping PO


From the Table 1, we can see that the SA2 has discussed many potential solutions from different aspects, besides, some Ran side solutions that currently not included in [2] are also under SA2’s discussion, thus to avoid collision on this issue we can wait for SA2’s further conclusion before any discussion at RAN2.
Observation 2: For the enhancement on the paging collision, SA2 has discussed many potential solutions from different aspects, e.g. PO shifting, Paging Repetition, UE implementation.
Proposal 1: For the enhancement on the paging collision, to avoid collision, RAN2 can wait for the SA2’s further conclusion.
The third objective of RAN2 is about the paging type indication as described in the WID [2]
	Unless SA2 find an alternative solution or decides otherwise , specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2]


On this objective, in SA2, the paging cause solution has been discussed in the solution #1 of [1], and the related procedures for both the Inactive and Idle state were also described. Thus for this objective, RAN2 can start the related work based on the SA2’s further conclusion.
Observation 3: On paging type indication, SA2 has discussed some potential solutions (e.g. paging cause solution) for both Idle and Inactive state.
Proposal 2: On the paging type indication of the third objective, to avoid collision, RAN2 can wait for the SA2’s further conclusion.
2.2.2 Short absence or Long leave coordination
For the second objective on “Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]”, both the short and long leave coordination scenarios were touched during the SA2’s discussion [1]. For these scenarios, the potential solutions were listed as below:
Table 2: SA2 potential solutions on coordinate leaving
	Class
	Solutions

	Only for short absence
	Sol#2: Negotiated Short Period Absence

	Both short and long leave
	Sol#4 : Local leaving

	
	Sol#5 : Graceful leaving and resumption solutions

	
	Sol#6 : UE leave and return

	
	Sol#22: AS-triggered coordinated leaving


However, when going through the detail of these solutions, we find that almost all of them are focused on the RAN side solutions. Take the #22 as an example, the procedure can be shown as in Fig2:
	



Fig2: Ran Side Procedures for the Sol#22 in [1]
From the Fig2, we can see that the procedure is based on the RAN2’s signaling, and almost all of the details are RAN2 related. Thus, for this issue, it shall be mainly discussed and determined at RAN2 side.
Observation 4: On coordinate leaving, almost all of the potential solutions are based on the RAN procedure.
Proposal 3: On coordinate leaving, RAN2 can discuss the detail solutions first and send LS to SA to indicate RAN2’s suggestions.
To save space, the detail RAN2 issues on the coordinate leaving would be further analyzed in [3].
2.2.3 Paging detection when the other SIM is Active
In this chapter, we discuss how to detect the paging when the other card is at connected state. For example, the UE registered with 2 USIM cards, and the first USIM has entered into connected state with data transmission, the second USIM need to detect paging at the same time, but there is only single Rx at UE side. On this issue, the potential solutions in SA2 are listed as below:
Table 3: Paging Detection
	Class
	Solutions

	Ran based solution
	Sol #21: Scheduling gap for Multi-SIM UE

	SA based solutions
	Sol #7: Push Notification

	
	Sol #8: MT Service Notification through N3IWF

	
	Sol#12: Push Notification via SMS

	
	Sol #13: ePDG/N3IWF connectivity for MT service in Multi-USIM scenarios


For the Ran based solution, it requires the network 1 which is at connected state to reserve the scheduling gap periodically based on the PO of the network 2. Obviously, it will lead to some negative impact on the performance of the network 1/USIM1 (e.g. latency, throughput, etc.).
Observation 5: For the paging detection when the other SIM is at connected state, the Ran based solution (e.g. sol #21 in [1]) will lead to some negative impact on the performance of the other SIM.
For the SA based solutions, the main idea is to send the CN paging as an IP packet through the other connected network. With this method, the UE may don’t need to detect the CN paging from the air Interface. However, for the Inactive UE, it still needs to detect the RAN paging at the configured POs, thus to achieve the same effect as the CN paging, the Ran paging can also be packed as an IP packet and sent through the other connected network, anyway, this needs to be finally determined by the SA2 and RAN3. 
Proposal 4: For the paging detection when the other SIM is at connected state, send a LS to SA2 and RAN3 to ask whether the RAN paging can be sent as an IP packet (similar to the CN paging) through the other connected network.
If both the RAN paging and the CN paging can be sent through the other connected network, for the paging that triggered by the system Information modification and/or the PWS, the UE can process it similar to the connected state, e.g. monitor at least once in a system Information modification period.
Proposal 5: If both the RAN paging and the CN paging can be sent through the other connected network, for the paging that triggered by the system Information modification and/or the PWS, the UE can process it similar to the connected state, e.g. monitor at least once in a system Information modification period.
Based on the above discussion, to avoid the negative impact on the UE performance, we can further suggest SA2 to consider the SA side solution first in the LS if RAN2 can send a LS to SA2 before SA2’s solutions down selection.
Proposal 6: For the paging detection when the other SIM is at connected state, send a LS to inform the negative impact of the Ran based solution and suggest SA2 to consider the SA side solution first.
2.3 RAN2 own Issues
Besides the issues related to the SA2, there are also some RAN2 own issues, to save space, these issues would be listed in [3].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: For each RAN2’s objectives, the SA2 has had some discussions and potential solutions.
Observation 2: For the enhancement on the paging collision, SA2 has discussed many potential solutions from different aspects, e.g. PO shifting, Paging Repetition, UE implementation.
Proposal 1: For the enhancement on the paging collision, to avoid collision, RAN2 can wait for the SA2’s further conclusion.
Observation 3: On paging type indication, SA2 has discussed some potential solutions (e.g. paging cause solution) for both Idle and Inactive state.
Proposal 2: On the paging type indication of the third objective, to avoid collision, RAN2 can wait for the SA2’s further conclusion.
Observation 4: On coordinate leaving, almost all of the potential solutions are based on the RAN procedure.
Proposal 3: On coordinate leaving, RAN2 can discuss the detail solutions first and send LS to SA to indicate RAN2’s suggestions.
Observation 5: For the paging detection when the other SIM is at active state, the Ran based solution (e.g. sol #21 in [1]) will lead to some negative impact on the performance of the other SIM.
Proposal 4: For the paging detection when the other SIM is at connected state, send a LS to SA2 and RAN3 to ask whether the RAN paging can be sent as an IP packet (similar to the CN paging) through the other connected network.
Proposal 5: If both the RAN paging and the CN paging can be sent through the other connected network, for the paging that triggered by the system Information modification and/or the PWS, the UE can process it similar to the connected state, e.g. monitor at least once in a system Information modification period.
Proposal 6: For the paging detection when the other SIM is at connected state, send a LS to inform the negative impact of the Ran based solution and suggest SA2 to consider the SA side solution first.
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