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1	Introduction
Rel-18 WID for MUSIM enhancements is described in RP-220955, Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR [1], with the RAN2-related objective as copied below.
	[bookmark: _Hlk115343116]1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].



In RAN2-119bis-e following agreements were made related to baseline functionality for Dual TX/RX MUSIM operation.
For proposals A1-A2, the solution details need more discussion. Other solutions are not precluded (requires company input with details). Will discuss further over email on the solutions (after this meeting) and which capabilities can be affected.
Proposals A1 and A2 referred in the above agreement is given here.
Proposal A1: As a baseline, the release and removal of the release of SCells/SCG is supported for dual-active MUSIM operation. The signalling details (e.g. whether UE request is explicit or implicit) is FFS.
Proposal A2: As a baseline, the (de)-activation of SCells/SCG is supported for dual-active MUSIM operation. The signalling details (e.g. whether UE request is explicit or implicit) is FFS.
In this discussion paper, we further analyze the above functionality and related signalling procedures.
2	Discussion
The baseline functionality required for Dual TX/RX MUSIM operation as per the WID objective should enable the UE to start the RRC connection in NW-B while it is having active RRC connection in NW-A. Further enhancements to allow changes in the operating RRC configuration in each NW by coordination of capability restriction and removal signalling can be considered as additional changes over the baseline functionality.
2.1 Signalling Procedure for CA scenarios
When MUSIM UE is having active connection at NW-A and UE wants to establish RRC connection at NW-B on specific carrier frequency, the UE needs to check whether the available UE capability, considering the capability used by NW-A, is sufficient to establish the RRC connection with NW-B. This check will, at least, include the capability on the number of carriers and also the band combination considering the operating carrier/band of NW-A and the carrier on which RRC connection is requested for NW-B.  Based on the above check, if capability restriction is needed at NW-A for the new connection, the UE need to send RRC message indicating the capability restriction (i.e UAI) and wait for NW-A response for RRC Reconfiguration with corresponding configuration changes. On reception of the RRC Reconfiguration and modification of the configuration, UE can continue with connection setup at NW-B. In this case, the UE message includes a request to release secondary cells and alternative carriers for secondary cells if applicable.
In another scenario, NW-A may not have a restriction to proceed with the RRC connection at the time of the RRC connection setup at NW-B. In this case, the UE can proceed with the RRC connection at NW-B without any signaling of capability restriction.  UE may send the capability restriction at the appropriate time before the NW-A configuration attempts to exceed the overall UE capability. UE can know such expected configuration changes based on measurement reports and traffic volume measurements.  Alternatively, the UE may indicate some capability restriction on the overall capability at this moment and NW-A can request and obtain the restriction via RRC configuration.
Proposal 1: Signalling message to request the release of secondary cells to NW-A is supported to enable the start of RRC connection at NW-B is supported.  
Proposal 1A: Signalling message requesting release also includes preference for alternative carriers to replace the released cell.
Proposal 2: Signalling message to indicate capability restriction on secondary cells which does not require immediate RRC-Reconfiguration for MUSIM operation is supported. It is up to UE implementation to trigger this message at the appropriate time.
For the first proposal, UE needs to wait for the RRC configuration change before proceeding with connection setup at NW-B. In this case, UE may start ‘Wait-Timer’ for NW-A RRC configuration changes which allows connection setup at NW-B. If the NW -Response is not received the UE may release the RRC connection locally and proceed with the RRC connection at NW-B. 
Proposal 3: RAN2 to discuss the UE behavior on no-response from NW-A for the signaling message for secondary cell release.
When the NW-B connection is released, the UE may indicate the removal of restriction in the RRC signaling message autonomously. But whether NW-A needs additional resources for its operation is not known to UE. So UE need not trigger this message immediately on the release of the NW-B RRC connection. Instead, UE may report the latest capability restriction on secondary cells based on NW-A request.
Proposal 4: Signalling of removal of restriction on NW-B connection release is not needed. NW-A triggered reporting of capability restriction is considered instead.

2.2 Signalling Procedure for Dual Connectivity Scenario 
For the scenario where Dual TX/RX capable MUSIM UE is having dual connectivity at NW-A, setting up an RRC connection at NW-B may require the UE to release one of the cell-group at NW-A depending on the supported band combination. In contrast to the signaling procedure proposed for the carrier aggregation scenario, the release of one of cell-group is a pre-requisite for the UE to proceed with the RRC connection at NW-B. So RRC signaling message to indicate the release of Cell-Group is needed as a basis for this procedure. Release of SCG is needed for most scenarios where the MCG operating frequency and new RRC connection operating frequency are compatible with the overall UE capability. Otherwise, UE may request to release MCG if the SCG operating frequency is compatible with the overall UE capability on band combination. Depending on UE signaling, NW may either release the SCG or trigger handover to switch the UE from MCG to SCG if the UE request is to release MCG.
Proposal 5: The signaling procedure for UE to indicate the release of cell-group at NW-A is supported. UE may indicate its preference to release either MCG or SCG in the signaling message.
In the case of switching notification for leaving the RRC connection, the UE leaves NW-A when no response or explicit RRC connection release is given by NW-A within the wait timer duration. This UE-based leaving decision may have some impacts to the ongoing active RRC connection in NW-A if the leave indication is meant for only SCG. Because if the UE leaves silently after the wait timer expiration, the SCG bearer traffic will be lost until the network maps the bearers back to MCG or explicitly release the bearers. Thus, the UE behavior related to the wait timer should be modified to minimize this impact for the DC connection. One simple option for the UE is to release the SCG locally on wait timer expiry and indicate SCG-Failure-Indication via MCG with a flag indicating that the SCG-Failure is due to MUSIM leave. NW can decide on further action for this failure indication and ensure that the new configuration is not a dual connectivity configuration. 
Proposal 6: RAN2 to discuss the changes needed for wait timer handling for the UE indication to release Cell-Group for Dual TX/RX MUSIM operation.
The WID scope also includes signaling procedure related to the deactivation of resources at NW-A. For the scenarios related to UE starting RRC connection at NW-B, instead of the release of secondary cells or secondary cell groups deactivation of resources can be considered.  For maintaining secondary cell or cell group in the deactivated state the UE needs to maintain the configuration for the deactivated resources. For the given MUSIM scenario, this may lead to UE maintaining a configuration that is beyond its overall capability.  For example, maintaining SCG in the deactivated state in NW-A for RRC connection at NW-B will require UE to maintain the configuration for 3 cell groups simultaneously but with one of the CG in the deactivated state. Support from UE on this special capability is essential for this signaling procedure. From the overall benefits for MUSIM operation, maintaining the secondary cell /cell group in deactivated state enables fast reactivation of the resources at NW-A when the USIM-B operation ends.
Proposal 7: RAN2 to discuss the additional UE capability needed for maintaining configuration beyond overall UE capability in support of deactivation of secondary cells/cell groups for MUSIM operation.

2.4 Signaling Messages for Rel-18 MUSIM Operation 
The signaling procedure for switching notifications for MUSIM operation to indicate restriction and removal of restriction can be realized in different ways. The following are the main options for the signaling procedure. 
· Assistance information from UE indicating the reduced capability similar to assistance information with reduced capability in case of overheating. In this case, the UE will provide the modified capability to be considered for the RRC connection. The same assistance information can be used to indicate the removal of the restriction. 
· MUSIM Assistance information defined in Rel-17 for switching purposes is extended to indicate the UE switching without completely leaving the RRC connection. It should be noted that Rel-17 already supports assistance information for UE to leave the RRC_CONNECTED state. 
Indication of change of capability for the RRC connection based on the status of other RRC connections will require frequent signaling with assistance information.  Moreover, the reduction of a specific feature set or capability will also make the signaling message larger similar to UE capability Information Transfer. In this approach, UE also reveals the capabilities utilized in other NW in some way that is not preferred for independent MUSIM operation across different networks. Extension of Rel-17 MUSIM assistance information with additional parameters related to the release of secondary cells or cell groups is more aligned to the simple approach. So, we propose the extension of MUSIM assistance information as a basis for solution development. 
Proposal 8: Extension of MUSIM assistance information (MUSIM-UAI) defined in Rel-17 is considered as the basis of the signaling message for indication of a release of secondary cells or secondary cell groups and removal of the restriction.
For the UAI message indicating the release of secondary cells or secondary cell group, the NW-A reaction will be RRC Reconfiguration matching the restricted capability or requested release of resources. So we don’t foresee changes in the NW RRC Reconfiguration message for capability-restriction signaling.
Observation 1: Changes to RRC-Reconfiguration messages are not foreseen for the Rel-18 MUSIM signaling procedure for handling Rel-18 MUSIM UAI from UE.
To minimize the signaling message from UE related to capability restriction and removal which does not have an impact on the ongoing RRC configuration NW controlled reporting of UAI indicating the capability restriction is considered.
Proposal 9: RRC Configuration message to trigger on-demand Rel-18 UAI for capability restriction is supported.
3	Conclusion
For secondary cell Release scenario
Proposal 1: Signalling message to request the release of secondary cells to NW-A is supported to enable the start of RRC connection at NW-B is supported.  
Proposal 1A: Signalling message requesting release of secondary cells also includes preference for alternative carriers to replace the released cell.
Proposal 2: Signalling message to indicate capability restriction on secondary cells which does not require immediate RRC-Reconfiguration for MUSIM operation is supported. It is up to UE implementation to trigger this message at the appropriate time.
Proposal 3: RAN2 to discuss the UE behavior on no-response from NW-A for the signaling message for secondary cell release.
Proposal 4: Signalling of removal of restriction on NW-B connection release is not needed. NW-A triggered reporting of capability restriction is considered instead.
For secondary cell Group Release /Deactivation scenario
Proposal 5: The signaling procedure for UE to indicate the release of cell-group at NW-A is supported. UE may indicate its preference to release either MCG or SCG in the signaling message.
Proposal 6: RAN2 to discuss the changes needed for wait timer handling for the UE indication to release Cell-Group for Dual TX/RX MUSIM operation.
Proposal 7: RAN2 to discuss the additional UE capability needed for maintaining configuration beyond overall UE capability in support of deactivation of secondary cells/cell groups for MUSIM operation.
Signaling messages for Dual TXRX MUSIM Operation
Proposal 8: Extension of MUSIM assistance information (MUSIM-UAI) defined in Rel-17 is considered as the basis of the signaling message for indication of a release of secondary cells or secondary cell groups and removal of the restriction.
Observation 1: Changes to RRC-Reconfiguration messages are not foreseen for the Rel-18 MUSIM signaling procedure for handling Rel-18 MUSIM UAI from UE.
Proposal 9: RRC Configuration message to trigger on-demand Rel-18 UAI for capability restriction status is supported.
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