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1. [bookmark: _Ref165266342]Introduction
In last RAN2#112e meeting, following decisions have been made about the UE notification on network switching for multi-SIM.
	· RAN2 will continue to discuss RRC-based switching/leaving and returning procedure in 5GS/NR when UE is in RRC_CONNECTED. There may be different mechanisms (short/long, leaving/returning, etc.).
· RAN2 will evaluate short/long time switching in this WI 


In SA2#142-E meeting, the following interim conclusions are agreed for SA2 Rel 17 Study Item FS_MUSIM [1].
	-	For leaving in E-UTRA/EPS access, the NAS-level leaving MM procedure is recommended to be supported. The UE sends NAS MM message indicating leave request to releases the RRC-Connected state.
-	For leaving in NR/5GS access, it is FFS.
-	For leaving in E-UTRA/5GS access, it is FFS.
-	When the UE connection with the network is resumed, the previous assistance info, if any, to temporarily restrict/filter MT data/signalling handling is revoked.
Editor's note:	It depends on RAN feedback on if changes to 5GS/E-UTRA (Option 5) are in scope of the TSG RAN work item for this KI.
Editor's note:	RAN WG's feedback is expected as decision input info for the leave procedure (NAS level leaving, and/or AS level leaving).
-	In the NAS MM message indicating leave request (EPS case), the UE provides leaving indication to the CN and the UE may provide assistance information to the network in the leaving procedure regarding MT data/signalling handling.
-	The assistance information may include
-	Information to temporarily restrict/filter MT data/signalling handling:
-	An indication that the UE should only be paged for voice (MMTel voice or CS domain voice (for EPS)), or
-	An indication that the UE should not be paged at all, or
-	PDN connection(s) for MT notification/paging restriction.


As the SA2 is expecting RAN WG's feedback as input info for the leave procedure (NAS level leaving, and/or AS level leaving).This contribution is to analyse various scenarios that UE has to switch from a network with ongoing service and to see which solution is suitable and can fulfil the objective.
2. Discussion 
When UE is in connected mode with USIM A and in idle/inactive mode with USIM B, there are plenty of activities that may happen in USIM B. UEs that share RF channel between two USIMs have to tune away specific RF channel to USIM B to perform different activities which may have different impact on USIM A. First of all, we think it is essential to decide which activities are to be specified in the standard and then discuss the proper solution. We list all scenarios below and categorize them into three groups.
Scenario 1: Leaving for short time periodic activities in USIM B. 
case 1: UE monitor paging message
case 2: UE perform RRM measurement for USIM-B including serving cell measurement and neighbour cells measurement.
Scenario 2: Leaving for aperiodic activities in USIM B with unpredictable duration
case 3: UE originate the service via USIM-B such as Voice, Short Message.
Scenario 3: Leaving for short time aperiodic activities in USIM B
case 4: UE perform SI acquisition 
case 5: UE send busy indication.
case 6: UE perform MO signalling such as registration/TAU, RNAU
We will analyse the key issues to be solved for these three kinds of scenarios to see what kind of procedure is more proper.
3. Solution Analysis
Scenario 1: Leaving for short time periodic activities in USIM B
[bookmark: _GoBack]In this scenario, activities are repeated in a stable period and short in each time (several ms or tens of ms). We think the objective in this scenario is to keep UE in RRC connected status and synchronized with the network during the periodic gap. The key issues in this scenario are listed as below:
Key issue 1.1: Which procedure to choose: RRC procedure or MAC CE? 
Option1: UE provide information to network and network activates UE with a periodic gap pattern through RRC message directly.
Option2: UE and network negotiation a periodic gap pattern through RRC procedure and active the pattern through MAC CE.
Observation 1: Both RRC and MAC procedure are feasible. However, Option2 is more efficient as UE and network can negotiate several patterns once and activate any one as needed. Also MAC CE has less delay before activation.
Proposal 1: Both RRC and MAC procedure are considered for Scenario 1 (Leaving for short time periodic activities in USIM B).
Proposal 2: UE can be configured with multiple gap patterns and different gap patterns can be activated simultaneously.
Key issue 1.2: What is the expected UE behavior during the gap?
Observation 2: For single Rx /single Tx UE, it is not required to conduct reception/transmission from/to the serving cell.
Observation 3: For UE with dual Rx, UE can still perform reception/transmission with reduced MIMO layer during the gap.
Proposal 3: RAN2 specified the UE behavior during the gap as below:
1) For single Rx /single Tx UE, it is not required to conduct reception/transmission from/to the serving cell.
2) For dual Rx /single Tx UE, it can perform reception/transmission with reduced MIMO layer during the gap as the information indicated by UE.
Key issue 1.3: Which information should be provided to network A.
As the paging occasion in network B is fixed, the UE has to provide exact offset, duration time and repetition period to network A to confirm that gap pattern configured by network A. In addition, dual Rx UE should provide the reduced MIMO layer so that the network A can continue schedule data with reduced layer to UE. 
Proposal 4: UE can provide information of offset, duration time and repetition period to network and network can configure a scheduling gap based on this information

Scenario 2: Leaving for aperiodic activities in USIM B with unpredictable duration 
In this scenario, the time UE leaving USIM A may range from several seconds to tens of minutes or even hours. It is reasonable that network release the UE to idle or inactive status according to the UE’s notification of switching away. In addition, as mentioned by SA2 technical report [1], Network can temporarily restrict/filter MT data/signalling according to the information provided by UE during its switching away.
Key issue 2.1: Which procedure to choose: RRC procedure or NAS procedure? 
SA2 has already decided NAS level leaving is used for E-UTRA/EPS access. For leaving in NR/5GS access and E-UTRA/5GS access, RAN WG feedback is expected as decision input info for the leave procedure (NAS level leaving, and/or AS level leaving). Here we compare the NAS and AS level leaving for Scenario 2.
Table 1 comparison of RRC-based and NAS-based switching/leaving in Scenario 2
	Objectives
	Objective 1: Network release the connection in time according to the UE’s notification of switching away
	Objective 2: Network can temporarily restrict/filter MT data/signalling according to the information provided by UE during its switching away

	RRC-based switching/leaving
	If acknowledgement is needed before leaving, RRC solution can release UE faster.
	MT data handling information should be transmitted in RRC layer and then transferred to the core network. The RRC signalling should be well designed so that RAN can map the RRC information to core network information.

	NAS-based switching/leaving
	If acknowledgement is NOT needed before leaving, NAS solution has the same delay as RRC-based solution
	The MT data handling information is transmitted in NAS layer and transparent to RAN. Protocol is simpler and straightforward.


According to the analysis above, the NAS based switching is preferred in terms of providing MT data handling information. In addition, 5G NAS level leaving can be used for both NR/5GS access and E-UTRA/5GS access. 
Proposal 5: 5G NAS level leaving is supported for NR/5GS access and E-UTRA/5GS access.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Key issue 1.2: Do UE have to wait for acknowledgement before leaving?
According to the implementation now, UE will leave network A for higher priority service in network B. It is reasonable that UE can leave network A before a guard timer expired especially when service in network B is delay sensitive. The guard timer should be specified in the spec with respect to the tolerant delay of service such as voice in another network.
Proposal 6: For 5G NAS leaving procedure, UE should wait for the acknowledgement from network until a guard timer expired.
Proposal 7: The guard timer should be specified in the spec with respect to the tolerant delay of service such as voice call in network B.

Scenario 3: Leaving for short time aperiodic activities in USIM B
In this scenario, the UE usually leave for hundreds of millisecond. There is very low possibility that a new paging message for this UE arrive during this short absence, it is not necessary to notify the core network to block MT service. We think the main objective is to keep UE and network sync so as to avoid unnecessary negotiation and the service can be resumed as soon as possible after the UE switching back. 
Key issue 3.1: Whether to keep UE in connected status or release the connection during short time leaving?
Option1: To keep the UE in connected status without scheduling DL/UL data. 
Keeping UE in connected status will speed up data recovery when UE come back to network A. If option1 is adopted, a unified solution with scenario 1 should be designed. RRC procedure is inefficient and time consuming. We prefer to use RRC procedure to configure several gap patterns with different duration and use MAC CE to activate the gap.
Option 2: To release UE to idle/inactive status during short time leaving.
Releasing UE to idle/inactive status is a simple way to keep UE and network sync. If option 2 is adopted, the procedure should be designed simple and fast. RRC-based solution without acknowledgement is preferred.  
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 8: If UE is to be kept in connected status for scenario 3 (leaving for short time aperiodic activities in USIM B), unified solution with the scenario 1 (leaving for short time periodic activities in USIM B) should be designed.
Proposal 9: If UE is to be released to idle/inactive mode for scenario 3 (leaving for short time aperiodic activities in USIM B), the procedure should be designed simple and fast. RRC-based solution without acknowledgement is preferred. 
4. Conclusion
In this document, we analyze different scenarios of UE switching from network for activities on another network and 
Proposal 1: Both RRC and MAC procedure are considered for Scenario 1 (Leaving for short time periodic activities in USIM B).
Proposal 2: UE can be configured with multiple gap patterns and different gap patterns can be activated simultaneously.
Proposal 3: RAN2 specified the UE behavior during the gap as below:
1) For single Rx /single Tx UE, it is not required to conduct reception/transmission from/to the serving cell.
2) For dual Rx /single Tx UE, it can perform reception/transmission with reduced MIMO layer during the gap as the information indicated by UE.
Proposal 4: UE can provide information of offset, duration time and repetition period to network and network can configure a scheduling gap based on this information
Proposal 5: 5G NAS level leaving is supported for NR/5GS access and E-UTRA/5GS access.
Proposal 6: For 5G NAS leaving procedure, UE should wait for the acknowledgement from network until a guard timer expired.
Proposal 7: The guard timer should be specified in the spec with respect to the tolerant delay of service such as voice call in network B.
Proposal 8: If UE is to be kept in connected status for scenario 3 (leaving for short time aperiodic activities in USIM B), a unified solution with scenario 1 (leaving for short time periodic activities in USIM B) should be designed.
Proposal 9: If UE is to be released to idle/inactive mode for scenario 3 (leaving for short time aperiodic activities in USIM B), the procedure should be designed simple and fast. RRC-based solution without acknowledgement is preferred. 
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