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1. [bookmark: _Ref165266342]Introduction
One of the objectives of the Rel-17 WI Support for Multi-SIM devices for LTE/NR [1] is to study and specify enhancements to address concurrent operation on two SIMs as follows:
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
RAN2#112-e has discussed network switching as part of the LS response to SA2 and agreed on the following:
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 this contribution, we further discuss network switching from RAN perspective.
2. Discussion 
There is also an ongoing SA2 Study [2] which includes two objectives related to this as below and SA2 has already captured key isssues and solutions for them in the Study Item TR [3].
- 	A mechanism for delivering paging destined to USIM A while the UE is actively communicating with USIM B. 
-	A mechanism allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B, and then return to the 3GPP system in a network-controlled manner. The study shall determine how the network handles MT data or MT control-plane activity occurrence on a suspended connection.
This objective is linked to the key issue #3 “Coordinated leaving for Multi-USIM device” in the TR [3]. SA2 has reached the below interim conclusions for this key issue as follows:
	-	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 seen above, the SA2 will likely introduce a NAS based solution for network switching for EPS while whether to use NAS or AS based solution is FFS.
Observation 1: SA2 has not concluded whether to use NAS or RRC based switching mechanism for concurrent operation.
First we note that the concurrent operation in Rel-17 WI does not explicitly include the UE being in Connected mode in both USIMs, the so-called DSDA (Dual Standby Dual Active) mode. 
For Idle + Idle operation, the main issue is the handling of paging message collisions which is a different WI objective and is also covered by a separate contribution [4].
The primary scenario of interest is Idle/Inactive mode in one USIM while Connected mode in the other USIM. This does not however mean that solutions developed for this scenario can not be used or form a basis of future enhancements for DSDA operation. For simplicity, we will assume that USIM-A is in Connected mode and USIM-B is in Idle/Inactive mode.
Proposal 1: RAN2 to confirm that the only scenario of interest for RAN2 work is leaving from and returning to USIM A in Connected Mode while being Idle/Inactive in USIM B.
As SA2 is leaning for a NAS solution for EPS without any RAN impact, RAN2 can focus on NR/5GC
Proposal 2: RAN2 should only focus on only NR/5GC for both USIMs regarding concurrent operation and network switching solutions.
There are two cases for this scenarios:
1. UE needs to switch to USIM-B for short-term activity without losing the connection in USIM-A. This is needed mostly for periodic events such as paging reception.  
2. UE needs to switch to USIM-B for one time longer-term activity such as TAU or RNAU.
For both cases, if the UE leaves USIM-A connection without informing the gNB (e.g. to listen to paging on the other USIM), there will be a disruption to its communication; for example, it will not be able to receive DL PDUs or send any UL signals. This is not an expected behavior from system point of view. Therefore, any such disruption should be coordinated with the gNB in advance.
Observation 3: The UE suspending DL and UL activity by itself in RRC Connected mode is not compliant with current specifications and thus will be considered an error case.
Proposal 3: The UE should coordinate with gNB any upcoming suspension of DL and UL transmission (due to activity on another link) when it is in RRC Connected mode.
As mentioned above, the main open issue in SA2 is whether to use AS or NAS signaling for this switching operation.
For the short-term periodic switching, the UE will leave USIM A periodically for a short-term where the leaving duration is known. This is similar to measurement gaps which is heavily used by RRM and SON when the UE needs to suspend an active connection in order to perform other activity such as neighbor measurements. 
Observation 4: Short-term switching is suitable for events with deterministic upper bounds for the leave such as paging reception.
Proposal 4: For short term switching, AS level signaling is feasible. RAN2 can further discuss whether to use RRC, MAC, or a combination for signaling.
The long-term switching is aperiodic in nature and the leaving duration may not be known in advance. Therefore, the UE may not be able to return in the negotiated leaving time. 
For this case, either AS or NAS solution can be used and both options can work. The main advantage of NAS signaling is that it can allow a uniform solution for EPS and 5GS. In addition, if the UE is not able to return to USIM A (in Connected mode), switching the UE to Idle will be easier since AMF will be aware of the switch.
Proposal 6: RAN2 to discuss and coordinate with SA2 on using AS or NAS based solution for long-term switching.
3. [bookmark: _GoBack]Conclusion
In this document, we have discussed concurrent operation for MUSIM devices and propose the following:
Observation 1: SA2 has not concluded whether to use NAS or RRC based switching mechanism for concurrent operation.
Proposal 1: RAN2 to confirm that the only scenario of interest for RAN2 work is leaving from and returning to USIM A in Connected Mode while being Idle/Inactive in USIM B.
Proposal 2: RAN2 should only focus on only NR/5GC for both USIMs regarding concurrent operation and network switching solutions.
Observation 3: The UE suspending DL and UL activity by itself in RRC Connected mode is not compliant with current specifications and thus will be considered an error case.
Proposal 3: The UE should coordinate with gNB any upcoming suspension of DL and UL transmission (due to activity on another link) when it is in RRC Connected mode.
Observation 4: Short-term switching is suitable for events with deterministic upper bounds for the leave such as paging reception.
Proposal 4: For short term switching, AS level signaling is feasible. RAN2 can further discuss whether to use RRC, MAC, or a combination for signaling.
Proposal 5: RAN2 to discuss and coordinate with SA2 on using AS or NAS based solution for long-term switching.
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