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1. Introduction
The objective 3 of the WID for Multi-SIM devices [1] addresses:

	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]

· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx


This objective is fully aligned with Key Issue 1 described in 3GPP TR 23.761 [2]. Several solutions have been specified in [2] to address the Key Issue 1. In the LS [3], SA2 asked RAN2 some questions related to paging cause and busy indication solution principles. Paging cause is Solution #1 (i.e. Handling of MT service with paging cause) and Busy Indication is Solution #3 (i.e. Busy Indication as a paging response) in [2]. Before answering the questions, we think it’s better for RAN2 to understand how the solutions 1 and 3 work.

In this contribution, we explain how the solution 1 and 3 can be used to address Key Issue 1 and present our conclusions. Then we do a comparative analysis of these solutions with Solution #2 (i.e. Negotiated short period absence) specified in [2] and present our proposals.
2. Discussion

The issue that objective 3 intends to address is fully aligned with Key Issue 1 in [2]. The Key Issue 1 is described as below:  

Assume that Multi-USIM device has one active connection towards Network A and it receives paging from Network B. The study for the Key Issue 1 needs to address 2 sub-issues as highlighted above:
Sub-issue 1: how to avoid unnecessary interruption of service in Network A.
Sub-issue 2: how to prevent the Network B from performing undesirable operations. 
The scenario that is applicable to Key Issue 1 is: One SIM of the UE (SIM A) is in RRC_CONNECTED with Network A (NW A) for service communication and the other SIM (SIM B) needs to periodically monitor the paging from Network B (NW B).

The Solution#1 with paging cause is trying to address the sub-issue 1. According to the solution evaluation for the Key Issue 1 in [2], if the UE does not respond to the paging based on the cause in the paging message from NW B according to its implementation, the paging request will be escalated and radio resources will be wasted within the whole registration area. Furthermore, the AMF may think the UE (SIM B) is unreachable which shall actually be addressed by sub-issue 2. Solution 3 was proposed to address sub-issue2 which requires the UE to respond to the paging with busy indication.  If the time to send busy indication is significant then it interrupts the service in the NW A. In other words, Solution #1 can’t solve the Key Issue 1 completely and it needs to work together with Solution #3. 
Observation 1: Solution 1 (i.e. the paging cause) alone can’t solve the Key Issue 1 completely and it needs to work together with Solution 3 (i.e. busy indication).
Below we analyse the effectiveness of the combination of these two solutions. 
2.1 Effectiveness of combination of Solution #1 and Solution #3

There could be the following three cases at one paging occasion of NW B:

·    Case 1 (as shown in Figure 1-a): SIMB is not paged at this PO. 
·      In this case, the UE shall continue its service communication in the NW A after PO;
·    Case 2 (as shown in Figure 1-b): The paging with paging cause for SIM B is received at this PO, and the UE decides to switch to NW B for the service communication. 
·      In this case, the UE needs to drop its connection with the NW A and it can send the switch notification to the NW A to notify its leave which shall be addressed by Objective 2 [1].
·    Case 3 (as shown in Figure 1-c): The paging with paging cause for SIM B is received at this PO, and the UE decides to ignore the service from the NW B and continue its service with the NW A. 
·      In this case, to avoid escalation of the paging and waste of resources in NW B, the UE needs to send the busy indication to the NW B which interrupts the UE’s service in network A for a certain period.
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Figure 1: Possible cases to evaluate combination of paging cause and busy indication solution principles
Base on the above analysis, the combination of paging cause and busy indication solution principles may be effective to only case 3. However, the service is still interrupted in NW A and the length of the interruption time depends on the time to send busy indication.
Observation 2: Even with the combination of paging cause and busy indication solution principles, the service interruption in the NW A still occurs if the UE decides not to respond to the paging of NW B.
2.2 Effectiveness of Solution #2 (Negotiated short period absence)
The procedure of the solution #2 is shown in Figure 2. For complete details, please refer to [2]. We believe Solution #2 is as effective as the combination of Solution #1 and Solution #3.
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Figure 2: Negotiated short absence period procedure
Below we analyse the effectiveness of Solution #2.There could be the following three cases at one paging occasion of NW B:

·    Case 1 (as shown in Figure 3-a): SIMB is not paged at this PO. 
·      In this case, the UE shall continue its service communication in the NW A after PO;
·    Case 2 (as shown in Figure 3-b): The paging for SIM B is received at this PO, and the UE switches to NW B to respond to the paging and decides to perform the service communication in NW B after receiving the service specific packets from the NW B. 
·      In this case, the UE needs to drop its connection with the NW A and it can send the switch notification to the NW A to notify its leave which shall be addressed by Objective 2 [1].
·    Case 3 (as shown in Figure 3-c): The paging for SIM B is received at this PO, and the UE switches to NW B to respond to the paging and decides to continue the service communication in NW A after receiving the service specific packets from the NW B. 
·      In this case, firstly the UE needs to drop its connection with the NW A upon responding to the paging of NW B. The UE can send the switch notification to the NW A to notify its leave. Secondly, after deciding to continue the service communication in NW A after responding to the paging of NW B, the UE can send the switch notification to the NW B to notify its leave. The details of switch notification shall be addressed by the objective 2.
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Figure 3: Possible cases to evaluate negotiated short period absence solution principle
Below table summarizes the effectiveness of the combination of paging cause and busy indications solution principles with negotiated short period absence solution principle. For brevity, let’s denote:

· Option 1: the combination of paging cause and busy indication. 
· Option 2: the negotiated short period absence.
Table 1 Comparison between Option 1 and Option 2
	
	Impact on the service in NW A
	New functionality need to be introduced

	
	Option 1
	Option 2
	Option 1
	Option 2

	Case 1
	No impact
	 No Impact
	Depends on whether solution for paging reception in NW B is needed.
	Depends on whether solution for paging reception in NW B is needed.

	Case 2
	The service in NW A shall be suspended until the service in NW B is finished.
	The service in NW A shall be suspended until the service in NW B is finished.
	1) Paging Cause from NW B;
2) Switch notification to NW A

	Switch notification to NW A

	Case 3
	The service in NW A shall be interrupted for a while and the length of the interruption time depends on the time required to send the busy indication.
	The service in NW A shall be interrupted for a while and the length of the interruption time depends on the time needed to receive the first service specific packet.
	1) Paging Cause from NW B;
2) Switch notification to NW A;

(We don't think using the “scheduling gap” with NW A to send the busy indication in NW B is a feasible solution)

3) Busy indication to NW B
	Switch notification

	Summary 
	The only difference between these two options is for the case 3, and the difference is the length of the interruption time for the service in NW A.

Option 2 may have longer service interruption time for NW A in case 3. The difference would depend on how long it is needed to receive the first service specific packet after the service request procedure.
	Option 2 only needs the “switch notification” functionality. However, Option 1 needs the “Paging Cause” and “Busy Indication” functionality besides the “switch notification” functionality
Option 1 requires more standardization effort and has more specification impact than Option 2.


Based on the above comparison, we have the following observations:

Observation 3: Both options introduce interruption for service in NW A. The benefit of option 1 over option 2 is trivial in terms of the service interruption time.

Observation 4: Option 1 requires more standardization effort and has more specification impact than Option 2.
Even though it’s up to SA2 to conclude on the paging cause and decide the final solution, based on the analysis presented in this contribution, we propose RAN2 to reach the following conclusion:
Proposal: RAN2 concludes that Option 1 and Option 2 provide similar gain but Option 2 requires less standardization effort and has less specification impact.
3. Conclusion

In this contribution, we have discussed the effectiveness of paging cause and busy indication solution principles to address Key Issue 1 [2] and made a comparative analysis with negotiated short absence period solution. We have the following observations and proposal:
Observation 1:  Solution 1 (i.e. the paging cause) alone can’t solve the Key Issue 1 completely and it needs to work together with Solution 3 (i.e. busy indication).
Observation 2: Even with the combination of paging cause and busy indication solution principles, the service interruption in the NW A still occurs if the UE decides not to respond to the paging of NW B.
Observation 3: Both options introduce interruption for service in NW A. The benefit of option 1 over option 2 is trivial in terms of the service interruption time.

Observation 4: Option 1 requires more standardization effort and has more specification impact than Option 2.
Proposal: RAN2 concludes that Option 1 and Option 2 provide similar gain but Option 2 requires less standardization effort and has less specification impact.
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5.1	Key Issue 1: Handling of Mobile Terminated service with Multi-USIM device


5.1.1	Description


Consider a Multi-USIM device that has concurrent registrations over 3GPP RAT associated with multiple USIMs.


While actively communicating with the system associated with one USIM ("current system"), the Multi-USIM device may need to perform some activity (e.g. listen to paging, respond to paging, perform mobility update etc.) in the other system(s). While the Multi-USIM device communicates with another system, there may be interruption to the ongoing services in the current system.


The present key issue shall study:


-	How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and saving system resources.


-	How to prevent the other system, which triggered the paging message, from performing undesirable operations (e.g. wasting resources, reaching misleading assumption of reachability, etc.).


-	Solutions shall be studied for both EPS and 5GS. For 5GS, the solutions shall consider the cases where the Multi-USIM device in the current system is in either IDLE state or RRC Inactive state.
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