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Introduction
In Rel-17 WI on Multi SIM, one of the objectives in [1] is as follows:
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
This contribution discusses remaining open issues on network switching for multi-USIM devices.
Discussion
Switching procedure without leaving RRC_CONNECTED state
The following agreement was made in RAN2#113bis-e meeting:
Agreements
1	RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B as a baseline. FFS on additional need of MAC signalling.
Before delving into the details, we think that RAN2 needs to discuss first how above switching procedure works on a high level. Since there is no coordination between two networks involved, network A has no idea when and how long UE switches to network B. It means that switching gap configuration should be negotiated between network A and UE. 
In order to indicate a preference about when and how long UE wants to temporarily switch to network B, UE can provide scheduling gap assistance information to network A. We believe that it can be done using existing UE Assistance Information procedure. 
Proposal 1: UE Assistance information procedure is used to provide scheduling gap assistance information for switching procedure without leaving RRC_CONNECTED state.
Based on reception of the UEAssistanceInformation message, network can (re-)configure scheduling gap configuration by using RRC reconfiguration procedure. 
Proposal 2: RRC reconfiguration procedure is used to (re-)configure switching gap configuration based on reception of the UEAssistanceInformation message for switching procedure without leaving RRC_CONNECTED state.
Existing measurement gap configuration allows a single periodic measurement gap pattern either per FR or per UE solely designed for network A. It seems strange to reuse it because scheduling gap configuration is not intended for network A but for network B. Moreover, its current value range is quite limited. It is cleaner to introduce new scheduling gap configuration for multi-USIM purpose to support switching procedure without leaving RRC_CONNECTED state.
Proposal 3: Introduce dedicated scheduling gap configuration for switching procedure without leaving RRC_CONNECTED state. 
UE may need to perform one or multiple activities on network B. Each required activity on network B can be one-shot (e.g. SI acquisition) or periodic (e.g. paging monitoring, serving cell measurements). We think that there is no real need to introduce different switching procedure for accommodating periodic activities and one-shot activities. As the difference only comes from whether a certain activity on network B requires a fixed periodicity in time or not. UE may just indicate it to the network with or without periodicity. Thus, common switching procedure should be used while supporting one or multiple scheduling gap(s) to cater any kind of temporary activities on network B. 
Proposal 4: Common switching procedure is used for any kind of temporary activities (e.g. periodic and/or one-shot) on network B without leaving RRC_CONNECTED state in network A. 
Proposal 5: Configuration of one or multiple scheduling gap(s) is supported. Each scheduling gap can be periodic or one-shot. 
Some configured scheduling gap(s) may not be needed any more at a certain time. It is beneficial for the UE to inform network A of its preference to release (part of) configured scheduling gap(s) using UE Assistance Information procedure. 
Proposal 6: UE can inform network A of its preference to release (part of) configured scheduling gap(s) used for temporarily switching to network B via UEAssistanceInformation message.
It is FFS on the need of additional MAC signalling for switching procedure without leaving RRC_CONNECTED state. For example, it may be useful to (de-)activate configured switching gap(s) by MAC CE. However, we think that it is a minor optimization and premature to discuss it before finalizing RRC signalling based switching procedure without leaving RRC_CONNECTED state. Hence, we propose to discuss it if time allows. 
Proposal 7: RAN2 to discuss on the need of MAC signalling after working on RRC signalling based switching procedure without leaving RRC_CONNECTED state, if time allows. 
At RAN2#112-e meeting, RAN2 reached the following agreements:
Agreements

1a: The sub-Case 3-1 is supported in WI, i.e., the switching/leaving and returning procedure in 5GS/NR when UE is in RRC_CONNECTED  includes the case where Dual-RX/Single-TX UE is in RRC_CONNECTED state in NW A while performing only reception in NW B (i.e., in RRC_idle State and RRC inactive state). 
1b: For Sub-Case 3-1, whether the Rx capability coordination between UE and NW is needed can be decided after the RRC-based switching/leaving and returning procedure is defined. 
2: The Sub-Case 3-2, i.e. Dual-RX/Single-TX UE stays in RRC_CONNECTED mode in NW A while performing reception and transmission in NW B(in RRC_ CONNECTED or during RRC setup/resume period ), is not considered in the WI from RAN2 viewpoint. Scheduling gap is not excluded.
During switching procedure without leaving RRC_CONNECTED state, single-Rx/single-Tx UE is allowed to perform reception in network B during the configured scheduling gap period without performing reception in network A. On the other hand, dual-Rx/single-Tx UE is allowed to perform reception in both network A and network B during the configured scheduling gap period. However, it is not clear whether the UE is allowed to perform any transmission in network B without performing transmission in network A during the configured scheduling gap.
If not allowed, the consequence is that the UE is always mandated to perform switching procedure for leaving RRC_CONNECTED state in network A in order to perform any transmission in network B. However, in some cases UE may end up staying in RRC_IDLE/RRC_INACTIVE state in network B (e.g. RNAU, on-demand SI request). Thus, regardless of applicable UE architecture (e.g. Single-RX/Single-Tx, Dual-Rx/Single-Tx), it seems beneficial to suspend any transmission and be kept in RRC_CONNECTED state in network A while performing any transmission in network B during the configured scheduling gap, if possible. 
Proposal 8: RAN2 to discuss which UE behavior is supported during switching procedure without leaving RRC_CONNECTED state:
-	Option 1: UE always initiates switching procedure for leaving RRC_CONNECTED state in network A if it needs to perform any transmission in network B. 
-	Option 2: UE suspends any transmission and stays in RRC_CONNECTED state in network A while performing any transmission in network B during the configured scheduling gap, if possible. 
Switching procedure for leaving RRC_CONNECTED state
At RAN2#113-e meeting, RAN2 reached the following agreement:
Switching procedure can be used to notify network A that the UE has a preference to leave RRC_CONNECTED state in network A.  
It seems of utmost priority to conclude whether to use RRC and/or NAS signalling for above switching procedure to make progress. RAN2 couldn't reach any agreement on this over several meetings. We would like to point out that SA2 currently concluded that NAS signalling (e.g. Service request message) is used for this in E-UTRA/EPC and E-UTRA/5GS. With this conclusion in SA2, it seems not desirable to introduce separate procedures between E-UTRA/5GS and NR/5GS i.e. uniform switching procedure is preferable regardless of RAT and/or core type. 
Proposal 9: RAN2 agrees that only NAS signalling (e.g. Service request message) is used to support switching procedure for leaving RRC_CONNECTED state in NR/5GS and E-UTRA/5GS.  
RAN2 made further progress on the UE behaviour in the last meeting as follows:
Agreements
	
2	During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state. 
Regarding the FFS part, we think that there is no real to support autonomous transition from RRC_CONNECTED state to RRC_INACTIVE state. The concerned scenario is rare so it merely entails specification complexity with marginal benefit.  
Proposal 10: Do not support autonomous state transition from RRC_CONNECTED state to RRC_INACTIVE state during switching procedure for leaving RRC_CONNECTED state.   
[bookmark: _GoBack]A new timer can be considered for autonomous state transition from RRC_CONNECTED state to RRC_IDLE state during switching procedure for leaving RRC_CONNECTED state. From RAN2 point of view, it seems sufficient to re-use existing dataInactivityTimer i.e. UE enters RRC_IDLE state autonomously upon the expiry of dataInactivityTimer during switching procedure for leaving RRC_CONNECTED state. 
Proposal 11: RAN2 to discuss whether to introduce new timer for autonomous UE state transition during switching procedure for leaving RRC_CONNECTED state.
Conclusion
Based on the discussion in the previous sections, RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal 1: UE Assistance information procedure is used to provide scheduling gap assistance information for switching procedure without leaving RRC_CONNECTED state.
Proposal 2: RRC reconfiguration procedure is used to (re-)configure switching gap configuration based on reception of the UEAssistanceInformation message for switching procedure without leaving RRC_CONNECTED state.
Proposal 3: Introduce dedicated scheduling gap configuration for switching procedure without leaving RRC_CONNECTED state. 
Proposal 4: Common switching procedure is used for any kind of temporary activities (e.g. periodic and/or one-shot) on network B without leaving RRC_CONNECTED state in network A. 
Proposal 5: Configuration of one or multiple scheduling gap(s) is supported. Each scheduling gap can be periodic or one-shot. 
Proposal 6: UE can inform network A of its preference to release (part of) configured scheduling gap(s) used for temporarily switching to network B via UEAssistanceInformation message.
Proposal 7: RAN2 to discuss on the need of MAC signalling after working on RRC signalling based switching procedure without leaving RRC_CONNECTED state, if time allows. 
Proposal 8: RAN2 to discuss which UE behavior is supported during switching procedure without leaving RRC_CONNECTED state:
-	Option 1: UE always initiates switching procedure for leaving RRC_CONNECTED state in network A if it needs to perform any transmission in network B. 
-	Option 2: UE suspends any transmission and stays in RRC_CONNECTED state in network A while performing any transmission in network B during the configured scheduling gap, if possible. 
Proposal 9: RAN2 agrees that only NAS signalling (e.g. Service request message) is used to support switching procedure for leaving RRC_CONNECTED state in NR/5GS and E-UTRA/5GS.  
Proposal 10: Do not support autonomous state transition from RRC_CONNECTED state to RRC_INACTIVE state during switching procedure for leaving RRC_CONNECTED state.   
Proposal 11: RAN2 to discuss whether to introduce new timer for autonomous UE state transition during switching procedure for leaving RRC_CONNECTED state.
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