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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].



Following are the agreements related to the signalling procedures from RAN2-121.

On the Scenarios
When the UE is in Connected mode in two NR networks, it is up to the UE implementation to select which NW to perform signaling for temporary UE capability restrictions. 
When the UE is in Connected mode in NR NW A and moving from Idle/Inactive to connected mode in NR NW B, the signaling for temporary UE capability restrictions can happen on NW A. FFS how to handle if UE is moving from IDLE/INACTIVE in NW A and is in CONNECTED with NW B.
When the UE is in Connected mode in both networks and one is E-UTRAN, the signaling for temporary UE capability restrictions happens on the NR network.
On the Procedure
The UE will request a temporary capability restrictions (e.g. via UAI) only after the NW signals via RRC that this is allowed. FFS whether the UE can indicate if it is already connecting with reduced capabilities during connection set-up/resume.
RAN2 to discuss whether prohibit timer is needed for the signaling of temporary UE capability restrictions This can wait until after progress is made on the signaling framework.
UAI can be used for the signaling of temporary UE capability changes for dual-active MUSIM. FFS if we have additional signalling (depends on e.g. SCell/SCG deactivation usability for MUSIM).
A6: For dual-active MUSIM, UE signaling will support the request for release (and reversal) of SCells and SCG. The signaling details (e.g. implicit or explicit request of each SCell or SCG) is FFS. FFS if we support deactivation (based on discussion in which case it can be used). It is up to network how to react to UE request.
RAN2 does not intend to create new procedures for e.g. SCell/SCG deactivation for MUSIM purposes in Rel-18. Existing procedures can be used based on NW choice.



2	Discussion
Basic signalling procedure for temporary capability restriction 
RAN2 has agreed to define the signaling procedure for temporary capability restrictions for the following scenarios.
· Scenario A-1: Signalling procedure for capability restriction at NW-A when the UE is starting connection for NW-B.
· A-2 : Another variation to this scenario is an indication of capability restriction at NW-A when starting RRC connection if NW-B have already RRC connection.
· Scenario B: Signalling procedure to indicate the capability restriction when UE have active RRC connection at both NW. 
For scenario A and its variant, when the UE is starting RRC connection at NW-B the required resources to setup the RRC connection may be available as per UE capability and the resources used at NW-A. In this scenario, the capability restriction signaling is not needed to complete the connection setup.  But if the NW-A is not aware of the reduced capability, it may attempt to configure resources beyond the maximum capability as part of later RRC reconfigurations. In this case the triggering of UAI is considered as proactive indication or referred as ‘proactive UAI’. As UAI in this case is not pre-requisite for MUSIM operation, NW can activate UAI reporting through NW signalled parameter.  This is captured in the below agreement.
	RAN2-121-Agreement: The UE will request a temporary capability restriction (e.g. via UAI) only after the NW signals via RRC that this is allowed.



Observation 1: The proactive capability restriction signaling can be controlled by NW-A. NW-A can activate the reporting whenever it requires capability restriction information.
Eventhough the actual restriction due to other connection is not needed immediately at NW-A for proactive UAI, NW-A should at least know that the second RRC connection in other MUSIM so that NW can decide on activating the pro-active UAI reporting at later moment. Hence some indication about the UE operating with restricted capability is needed at NW-A without details of the restriction.
Observation 2: Awareness of the presence or starting of RRC connection in other NW-B without actual details of capability restriction is needed at NW-A. NW-A can decide on activating the temporary capability restriction signalling based on this information.
Proposal 1: Whenever the UE starts RRC connection in NW-B, UE sends UAI including flag to indicate the restriction status without actual details of restriction. This status report is not restricted by the NW signaling for temporary capability restriction.
In case if the NW-A is operating with a configuration that uses the maximum capability of the UE ( ie.. number of secondary cells equal to the maximum number of CC of UE capability), the UE should be allowed to trigger the UAI for capability restriction irrespective of the NW control. In this case, the UAI for temporary capability restriction explicitly indicate that it requires RRC-Reconfiguration which reduces the resources as a response. This case is referred as ‘reactive signaling’ for capability restriction.  This signaling should be allowed even if the NW does not enable the UAI.
Proposal 2: Reactive capability restriction indication that needs resource release at NW-A to start connection can be sent without checking on whether NW-A allows are not.
Proposal 3: Reactive UAI can include additional parameters about the preference for the release or modification of resources expected in next  RRC configuration.
If the NW does not configure the UE with reduced resources in response to the UAI within configured timer the UE can either implicitly release those resources and proceed with the RRC connection or can leave the RRC connection as similar to Rel-17 MUSIM leave indication. 
Proposal 4: RAN2 to discuss the Timer for NW response for capability restriction signaling and UE behaviour on timer expiry. 
After one instance of UAI requesting for NW-response, the NW should be able to prohibit such requests to avoid the frequent RRC reconfiguration for every capability increase in NW-B. Alternatively, NW-A can configure the maximum restriction that can be allowed in its configuration due to capability restriction. In such cases the UE may decide to leave the connection using the Rel-17 MUSIM procedure instead of capability restriction signaling.
Proposal 5: RAN2 to consider NW indication of maximum acceptable resource restriction to avoid multiple temporary restrictions requesting for modified RRC Reconfiguration. 
The signaling procedure related to UAI triggering and the NW control on UAI based on the above proposals is illustrated in the below Figure.


This figure provides the signalling procedure associated reactive and proactive temporary capability restriction signalling options. We propose that RAN2 discuss on the signalling messages and contents of step 5,6 and 14 to complete the signalling procedure for scenario 1.
When the UE have active RRC connection in NW-B when starting RRC connection in NW-A also, the UE can indicate the UAI indicating the status of MUSIM connection as part of RRC connection setup completion. NW-A can activate the reporting of actual capability restriction whenever needed.
Signalling procedure for Scenario B 
For scenario-B when the UE have RRC connections in NW-A and NW-B, depending on the NW flag the UE may trigger the capability restriction indication. In case if the UE receive RRC configuration which requires some reduction in the RRC-configuration of other NW, UE may trigger the ‘reactive UAI’ procedure shown in the above diagram. But this will delay the response to RRC Reconfiguration at NW-B. The impact of this delay at NW and possible means to avoid this delay needs to be discussed further.
Proposal 6: For scenario-B, RAN2 to discuss the impact of reactive UAI signalling on the RRC-Reconfiguration procedure that triggered the UAI. 
Temporary capability restriction for deactivation of secondary cells or secondary resources
Maintaining the secondary cells in deactivated state instead of releasing the secondary cells was introduced in previous releases to reduce the signalling overhead and delay associated with removal and addition of secondary cells. In Rel-17, as part of DCCA enhancements, the SCG also can be maintained deactivated state for minimising the signalling overhead of releasing and adding SCG. When the UE is moved to deactivated state for secondary-cells or secondary-cell-group the configurations and also some measurement related activities are maintained at UE. These configurations are expected to be within the maximum UE capability.
In Dual TX/RX MUSIM scenario for new connection setup in NW-A, the possibility of UE requesting for moving the secondary-cells or SCG to deactivated state and network switching the state was discussed in previous RAN2 meetings. It is marked as FFS in RAN2-121. When the deactivated resources is considered instead of release for MUSIM operation,  UE need to maintain the configuration for the deactivated resources of NW-A along with the configurations for NW-B in MUSIM operation, the overall configuration will exceed the UE capability. Support of such configuration at UE needs to discussed and confirmed to further conclude on making use of ‘deactivated’ resources for MUSIM operation.
Proposal 7: RAN2 to discuss the UE impact and feasibility of maintaining configurations (including deactivated cells) of both NWs which exceed the overall capability before confirming the support for the deactivated state for temporary capability restriction. 
If the UE cannot support for moving the SCG to a deactivated state due to processing restrictions, the NW-A can include the current SCG configuration as the conditional configuration in the RRC message that releases the SCG in response to the UAI for SCG restriction. This conditional configuration can be activated when the UE releases the connection in NW-B and indicate the removal of restriction at NW-A
Proposal 8: RAN2 to consider conditional reconfiguration similar to CPA(Conditional PSCell addition) for fast reactivation of SCG after the restriction removal. This signaling procedure can be used for UE that does not support deactivated SCG/secondary cells for MUSIM operation.

3	Conclusion
In this discussion paper we analyse the signalling procedures relevant for MUSIM Dual TX/RX operation with simultaneous RRC connections and make the following observations and proposals. 
On basic signaling Procedure 
Observation 1: The proactive capability restriction signaling can be controlled by NW-A. NW-A can activate the reporting whenever it requires capability restriction information.
Observation 2: Awareness of the presence or starting of RRC connection in other NW-B without actual details of capability restriction is needed at NW-A. NW-A can decide on activating the temporary capability restriction signalling based on this information.
Proposal 1: Whenever the UE starts RRC connection in NW-B, UE sends UAI including flag to indicate the restriction status without actual details of restriction. This status report is not restricted by the NW signaling for temporary capability restriction.
Proposal 2: Reactive capability restriction indication that needs resource release at NW-A to start connection can be sent without checking on whether NW-A allows are not.
Proposal 3: Reactive UAI can include additional parameters about the preference for the release or modification of resources expected in next RRC configuration.
Proposal 4: RAN2 to discuss the Timer for NW response for capability restriction signaling and UE behaviour on timer expiry. 
Proposal 5: RAN2 to consider NW indication of maximum acceptable resource restriction to avoid multiple temporary restrictions requesting for modified RRC Reconfiguration. 
											Scenario-B Related Signaling Procedure
Proposal 6: For scenario-B, RAN2 to discuss the impact of reactive UAI signalling on the RRC-Reconfiguration procedure that triggered the UAI. 
									On deactivation of resources for MUSIM Operation 
Proposal 7: RAN2 to discuss the UE impact and feasibility of maintaining configurations (including deactivated cells) of both NWs which exceed the overall capability before confirming the support for the deactivated state for temporary capability restriction. 
Proposal 8: RAN2 to consider conditional reconfiguration similar to CPA(Conditional PSCell addition) for fast reactivation of SCG after the restriction removal. This signaling procedure can be used for UE that does not support deactivated SCG/secondary cells for MUSIM operation.
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