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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 specify mechanism for UE to switch from network A for some activities on network B such as paging reception, measurements performing in network B. 
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
SA2 Rel 17 Study Item FS_MUSIM [2] also has two related key issues as below and some solutions has been proposed.
-  A mechanism allowing for coordinated leaving 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 associated with USIM A 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. For this objective no E-UTRA radio interface impact is expected in RAN WGs.
-	A mechanism for delivering paginghandling of Mobile Terminated service destined to USIM A while the UE is actively communicating with USIM B.
Some companies proposed RRC-based switching/leaving and returning procedure in SA2, therefore SA2 has sent RAN2 a LS [3] to ask RAN2’s views on it. In the LS, there are the below assumptions about the RRC-based leaving and returning:
	-	Leaving is always triggered by the UE with an RRC request to the network. The UE leaves either upon explicit acknowledgement by the network, or by a given time if no (RRC-level) acknowledgement is received from the network.
-	The UE may be released to either RRC Inactive or RRC Idle based on available information (e.g. Assistance information, configuration).
-	The UE uses the above to perform a MO procedure (e.g. periodic mobility registration, keep-alive message, sending (NAS) busy indication, etc.) or a MT procedure (e.g. pick-up an SMS, inspect a MT service invite, respond to a network-initiated C-plane procedure, etc.) in the other network.	
NOTE 1: In addition to the above assumptions, there is a proposal that if the UE does not return for a time period, the UE autonomously enters RRC Idle from RRC Inactive, and RAN also autonomously moves the UE RRC state into RRC Idle from RRC Inactive.


And the related questions from RAN2 are as below: 
Please indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR.
Please let us know whether changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item.
This contribution is to analyse various scenarios that UE has to switch from a network with ongoing service and to see whether RRC-based 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 these activities in USIM B and different activities may have different impact on USIM A.
Scenario 1: Periodic activities in USIM B such as paging reception, measurements. 
These kinds of activities are repeated in a stable period and short in each time (around 10 ms). Since these activities are short in time the network and UE can still keep synchronized and stay in RRC connection status. However, the UE periodic absence from network leads to signal decoder failure and data deterioration. 
In scenario 1, we think the objective is to let the network A stop scheduling UE during the short absence and keep in RRC connection status to reduce the interrupt on service. UE and network A can negotiate a pattern of gap during which the network don’t scheduling downlink or uplink resource. We have a discussion paper give a solution on this [4].
Proposal 1: UE leave USIM-A for Periodic activities such as paging reception, measurements in USIM B, USIM-A should keep in RRC connection status to reduce the interrupt on service.
Proposal 2: For UE leaving USIM-A for Periodic activities, UE and network can negotiate a periodical pattern of gap during which the network don’t scheduling downlink or uplink resource.
Scenario 2: Long time leaving to receive or send a voice call in USIM B. 
In this scenario, UE usually leaving USIM A for several minutes during which the network A will continue scheduling resource for the UE until radio link failure and after the network release the RRC connection it will paging the UE when there is a downlink service, which is a waste of user plane as well as control plane resource. 
In scenario 2, we think two objectives should be considered: 1) Network can normally release the connection when the UE switch away. 2) Some downlink data can be blocked by the network if the UE can’t handle it during switching away.
There are already plenty of solutions proposed in SA2 [5] and most of them can be sorted into two streams: RRC-based switching/leaving and NAS-based switching/leaving. We made a comparison of these two main stream solutions in terms of their consistence with the two objectives above.
Table 1 comparison of RRC-based and NAS-based switching/leaving in Scenario 2
	Objectives
	Objective 1: The network can normally release the connection when the UE switch away
	Objective 2: Some downlink data can be blocked by the network if the UE can’t handle it during switching away

	RRC-based switching/leaving
	UE can release connection faster as core network acknowledgement is not needed.
	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
	RRC release with NAS acknowledgement.
Core network acknowledgement may be necessary if some data blocking is permitted and others are denied according to local policy.
	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 more suitable for long term leaving in terms that UE has to negotiate with the core network to stop sending paging message for specific MT data and the core network acknowledgement may influence the consequent UE behavior during absence.
Proposal 3: When UE leave USIM-A for long time activities such as voice call in USIM B, core network should be notified to block downlink data. UE leaving upon explicit acknowledgement from core network is preferred.
Scenario 3: Short time leaving for activities such as TAU and RAU or sending a busy indication. 
In this scenario, UE may leave USIM A for hundreds of millisecond during which time the network may face a radio link failure and release the UE locally. However, the UE status is unpredictable, which result in an out of sync between UE and network.
In scenario 3, the UE only leave for hundreds of millisecond, there is a very low possibility that a new paging message for this UE arrive concurrently, it is not very 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. It seems that RRC-based solution is more suitable for this scenario as it is faster to release the connection. 
Proposal 4: When UE leave USIM-A for short time activities such as TAU or RAU in USIM B, the procedure should be designed simple and fast. RRC-based solution with or without acknowledgement is preferred
Scenario 4: UE support dual Tx/ dual Rx with shared Tx/Rx chains between two USIM. 
For this scenario, UE can keep connected with two USIMs. However, the UE may have to reduce its Tx capabilities or DC (dual connection) capabilities with one network when it has to communicate with the network associated with another network. If UE reduce its capabilities without negotiation with network the UE will suffer demodulation failure or even interoperability problem. We think it is important that RAN2 introduce a mechanism for UE and network to negotiation and adjust capabilities during connected mode. We also proposed a discussion paper to analyze this [6]. 
Proposal 5: UE support dual Tx/ dual Rx with a shared Tx chain between two USIMs should be considered in Rel 17. 
Proposal 6: RAN2 introduce a mechanism for Multi-USIM UE and network to negotiation and adjust capabilities during connected mode.
Scenario 5: UE with shared Rx chains between two USIMs tune away partial Rx chains to monitor the paging or perform measurement in USIM B when USIM A is in connected mode.
This scenario is similar to Scenario 1, UE can still keep synchronized and stay in RRC connection status in USIM A. However, the network A doesn’t know UE Rx capabilities has changed from 4Rx to 2Rx during the short period and still schedule DL data in 4Rx,which will lead to data demodulation failure and network resources wasting. 
Proposal 7: RAN2 introduce a mechanism for UE and network to negotiation a scheduling pattern for UEs with shared Rx chains between two USIMs.
3. Conclusion
In this document, we analyze different scenarios of UE switching from network for activities on another network and the proposals are as following:
Proposal 1: UE leave USIM-A for Periodic activities such as paging reception, measurements in USIM B, USIM-A should keep in RRC connection status to reduce the interrupt on service.
Proposal 2: For UE leaving USIM-A for Periodic activities, UE and network can negotiate a pattern of gap during which the network don’t scheduling downlink or uplink resource.
Proposal 3: When UE leave USIM-A for long time activities such as voice call in USIM B, core network should be notified to block downlink data. UE leaving upon explicit acknowledgement from core network is preferred.
Proposal 4: When UE leave USIM-A for short time activities such as TAU or RAU in USIM B, the procedure should be designed simple and fast. RRC-based solution with or without acknowledgement is preferred
Proposal 5: UE support dual Tx/ dual Rx with shared Tx/Rx channels between two USIMs should be considered in Rel 17. 
Proposal 6: RAN2 introduce a mechanism for Multi-USIM UE and network to negotiation and adjust capabilities during connected mode.
Proposal 7: RAN2 introduce a mechanism for UE and network to negotiation a scheduling pattern for UEs with shared Rx chains between two USIMs.
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