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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].



[bookmark: _Hlk142517019]Following are the agreements in RAN2-121bis-e related to different approaches for capability restriction signalling. 
	
Consider the “proactive” approach (wherein the UE can request capability restrictions which can be independent of current RRC configuration if allowed by the NW) to MUSIM capability restrictions in addition to the reactive approach (which has been agreed previously). Such a mechanism shall still be under NW control, i.e. it is up to network whether to allow such signalling. FFS on the details – should aim for a common framework for the reactive and proactive approach. FFS on UE capabilities 




2	Discussion
2.1 Capability restriction signaling for Reactive approach
For temporary capability restriction signalling for MUSIM UE with Dual TX/RX, two approaches were discussed in RAN2 depending on whether the temporary capability restriction impacts the current or future configuration. For the scenarios where the UE needs modification to the current configuration at NW-A to start the RRC connection in NW-B reactive approach is considered.  The proactive approach is to indicate the restricted capability of UE so that NW-A ensures its future configuration within this restricted capability. For the reactive approach, two scenarios are important to address. 
Scenario 1 :  NW-A RRC Configuration corresponds to maximum UE capability
The RRC Configuration for UE in NW-A corresponds to the maximum capability of UE in terms of the number of secondary cells or secondary cell groups. In this scenario, the assistance information from UE for temporary capability restriction will indicate the number of secondary cells to be released or secondary cell groups to be released. NW-A is expected to send RRC-Reconfiguration that releases the requested secondary cells. RAN2 has already agreed to include this information in the UAI for capability restriction.
Observation 1:  When NW-A operates with a configuration utilizing maximum UE capability, the UAI signalling indicating a preference to release secondary cells or secondary-cell groups is sufficient for NW-A to decide on a suitable alternative configuration.
Scenario 2: NW-A RRC Configuration needs to be modified due to band conflict for NW-B RRC connection
In this scenario, NW-A is not operating with maximum capability for the RRC connection. However, one of the configured secondary cells or cell groups will lead to band conflict or invalid band combinations across both USIMs if the UE starts the RRC connection in NW-B.   In this scenario, if the UAI only indicates the preference to release secondary cells, NW will attempt to release the required resources leading to a reduction in the capability for the RRC connection.  If NW-A knows that the release indication is due to band/frequency conflict the NW can choose alternative secondary cells instead of reducing the capability of the RRC connection.  
Observation 2:  For the band conflict scenario related to reactive approach indication of a release of secondary cells or cell-group will lead to a permanent reduction of RRC configuration at NW-A.
For scenario 2, if the UE can indicate list of band/frequencies that needs to be avoided for secondary-cell addition along with UAI for the reactive approach, NW can configure alternative secondary-cells that does not lead to conflict. With this approach, the overall capability of the NW-A RRC connection is not degraded for the reactive approach.
Proposal 1: UAI triggered in reactive approach for band-conflict scenario needs to include additional information (i.e. affected frequencies, preferred secondary-cell indices to release) for NW-A to choose an appropriate alternative configuration.
Reactive Approach for NW-A DC Scenario 
When Rel-18 MUSIM UE is configured with dual connectivity at NW-A, in many scenarios the UE will request to release the SCG in NW-A to start the RRC connection in NW-B.  In some scenarios, the PCell frequency of NW-A will not be compatible with NW-B PCell frequency based on the support band combination for MUSIM operation. In such a scenario, the release of SCG will not resolve this conflict. The only option available for UE is to trigger Rel-17 MUSIM leave-indication in this case but this will result in releasing the complete RRC configuration.  
Observation 3: For the NW-A Dual connectivity scenario, frequency/band conflict for PCell operation is not addressed in Rel-18 UAI. 
This problem can be resolved if the UE indicates the preferred PCell frequency in the UAI along with SCG Release, NW-A can trigger MN-SN handover in response to the UAI. The NW-A configuration after this handover will be compatible with NW-B and the release of RRC connection at NW-A can be avoided in this scenario.
Proposal 2: UE Assistance Information indicating SCG-Release also includes preferred frequency for PCell to allow the NW-A to trigger PCell change configuration in response to UAI.
Timer for Reactive approach 
In the case of the reactive approach, UE triggers the capability restriction for the NW to provide an alternative configuration that allows the UE to continue with the RRC connection at NW-B without the release of the RRC connection at NW-A. As the reception of the new RRC configuration is a pre-requisite to continuing the connection in NW-B a timer for response is needed to decide on the UE action. In case if the network does not provide alternative configuration the simple option for UE is to leave the RRC connection at NW-A to avoid a mismatch in UE and NW configuration. 
In case of NW-A operation with dual connectivity, if there is no NW response to UE indication for SCG release, the UE can release the SCG and trigger SCG-Failure Indication instead of releasing the RRC connection. Because in many failure scenarios related to SCG such as S-RLF, UE already triggers failure indication and suspends the SCG operation. In this MUSIM scenario, UE can release the SCG instead of suspending SCG and indicate the same in SCG-Failure-Indication. This modified UE behavior allows the UE to retain the NW-A operation at least with MCG on no response from NW for SCG release.
Proposal 3: The wait timer is defined for UAI triggered for the reactive approach along with UE action on wait timer expiry.
Proposal 4:  Default UE behaviour on wait timer expiry shall follow Rel-17 MUSIM leave indication. For UE preference for SCG Release, UE may retain MCG on timer-expiry with the implicit release of SCG configuration. FFS NW control and UE capability for this optional UE behaviour.
2.2 Early Indication of Capability Restriction Status
When the UE is starting an RRC connection or Resuming an RRC connection at NW-A the UE may have an active RRC connection in NW_B. In such a case, the UE needs to indicate the restricted capability status to NW-A during the RRC connection setup phase to avoid any RRC Reconfiguration conflicting with reduced capability.  RAN2 has concluded to include an early indication in Msg5 for the RRC connection setup scenario.  For the RRC Resume case, further discussion is needed on how to provide this early indication in Msg3.
When MUSIM UE is transitioning to an RRC-INACTIVE state the UE stores the configurations for master cell-group, secondary-cell group, and PDCP configurations in UE Inactive context.  It is possible that when UE resumes the RRC connection at NW-A it may have an active RRC connection at NW-B. Under this condition, the UE may not be able to comply with the Resume configuration. In such scenarios, as per current specifications, UE will release the stored configuration and transition to the RRC-IDLE state.  The inclusion of spare cause value in the RRC-Resume message or LCID was discussed as an option for UE to inform the capability restriction. In either case, the information about MUSIM operation and capability restriction status is sent in clear text before security activation. Moreover, the inclusion of additional bits in Msg3 for this specific scenario also requires further discussion.
[bookmark: _Hlk146885600]Proposal 5: RAN2 to discuss the security aspects for indicating MUSIM capability restriction in Msg3 before concluding on LCID usage for Early Indication.
If RAN2 decides to include information in Msg3 related to capability restriction of MUSIM operation for RRC-Resume, an extension of short LCID using one of the reserved bits can be considered. This option allows the extension of LCID for CCCH specific operations for multiple without impacting the limited LCID values available currently for normal operation.
Proposal 6: If RAN2 decides to include restricted capability indication in Msg3 extension of short LCID using one of the reserved bits only for CCCH operation is considered.

NW knows the RRC-Resume procedure it intends to trigger during the RRC-Resume procedure and NW also knows about the MUSIM capability of UE at the time of releasing the UE to RRC-INACTIVE state. Based on this information NW can also indicate whether UE can attempt for RRC-Resume when it has an active RRC connection in other NW or UE can be indicated to move to an RRC-IDLE state in such a scenario. With this control, the need for the inclusion of additional parameters in Msg3 for the RRC Resume procedure can be avoided.
Proposal 7: NW Control on whether UE should attempt for RRC-Resume or not under MUSIM capability restricted case is supported.  This parameter is indicated via dedicated RRC signaling at the time of releasing the UE to the RRC-INACTIVE state.
2.3 Removal of capability restriction
For the scenarios where the RRC connection at NW-B is released, the UE can indicate the NW to restore the base capability instead of reporting the complete capability again. As proactive indication is not critical in this case this flag can be included in the measurement report or any other RRC-Reconfiguration-complete messages. If NW wants to know this restoration of capability in real-time reporting of complete restoration of restriction it can be configured as a parameter for UAI reporting.
[bookmark: _Hlk146885657]Proposal 8: Indication to the restoration of full capability is included as an additional parameter in RRC Reconfiguration completion and measurement report instead of a separate UAI for this scenario.
As the capability changes due to RRC Reconfigurations in both NW are expected to be more frequent removal of restriction for partial capability changes need not be reported proactively. The UE can provide an indication of the change in its capability in response to RRC Reconfiguration and the network can decide to obtain the complete capability if needed.  
Proposal 9: A simple indication of the change in capability is triggered on partial removal of capability restriction to allow NW to obtain the complete restricted capability information via separate signaling.

3	Conclusion
In this discuss paper we further analyse the remaining issues for capability restriction signalling. We make following observations and proposals based on the analysis.
Signalling Procedure update for Reactive Approach  
Observation 1:  When NW-A operates with a configuration utilizing maximum UE capability, the UAI signalling indicating a preference to release secondary cells or secondary-cell groups is sufficient for NW-A to decide on a suitable alternative configuration.
Observation 2:  For the band conflict scenario related to reactive approach indication of a release of secondary cells or cell-group will lead to a permanent reduction of RRC configuration at NW-A.
Proposal 1: UAI triggered in reactive approach for band-conflict scenario needs to include additional information (i.e. affected frequencies, preferred secondary-cell indices to release) for NW-A to choose an appropriate alternative configuration.
Observation 3: For the NW-A Dual connectivity scenario, frequency/band conflict for PCell operation is not addressed in Rel-18 UAI. 
Proposal 2: UE Assistance Information indicating SCG-Release also includes preferred frequency for PCell to allow the NW-A to trigger PCell change configuration in response to UAI.
Proposal 3: The wait timer is defined for UAI triggered for the reactive approach along with UE action on wait timer expiry.
Proposal 4:  Default UE behaviour on wait timer expiry shall follow Rel-17 MUSIM leave indication. For UE preference for SCG Release, UE may retain MCG on timer-expiry with the implicit release of SCG configuration. FFS NW control and UE capability for this optional UE behaviour.

Early Indication of Capability Restriction 
Proposal 5: RAN2 to discuss the security aspects for indicating MUSIM capability restriction in Msg3 before concluding on LCID usage for Early Indication.
Proposal 6: If RAN2 decides to include restricted capability indication in Msg3 extension of short LCID using one of the reserved bits only for CCCH operation is considered.
Proposal 7: NW Control on whether UE should attempt for RRC-Resume or not under MUSIM capability restricted case is supported.  This parameter is indicated via dedicated RRC signaling at the time of releasing the UE to the RRC-INACTIVE state.
Removal of Restrictions 
Proposal 8: Indication to the restoration of full capability is included as an additional parameter in RRC Reconfiguration completion and measurement report instead of a separate UAI for this scenario.
Proposal 9: A simple indication of the change in capability is triggered on partial removal of capability restriction to allow NW to obtain the complete restricted capability information via separate signaling.
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