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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 made in RAN2-124 regarding the signalling procedure for proactive and reactive approaches.
	For proactive UE temporary capability reporting, UE reporting of the information regarding its impacted frequency is sufficient.

UE can indicate impacted band(s)/frequencies in a BC for the proactive reporting, detailed signalling is FFS.

UE is allowed to only report the impacted band(s)/frequencies based on a frequency/band filter list (e.g. frequencies/bands), if configured by the network.


UAI based signalling is also used for proactive reporting of temporary UE capability restriction.
One configuration is used to control all temporary capabilities update


We will introduce ‘wait timer’ for the reactive approach
· The UE starts the timer when the UE requests a temporary restriction to the network if the timer is configured. We assume network configures the length for this timer.
· Stop: if UE receives reconfiguration that does not exceed the capabilities that UE suggested via capability restriction report
· Expiry: UE can apply the temporary UE capability restriction upon the timer expiry. 

We will introduce ‘prohibit timer’ for the proactive approach (Network can set zero value for this timer, details can be handled in spec drafting phase)


The UE can remove the MUSIM capability restriction information by not including any fields in capability restriction report (details will be handled in the specification drafting).



In this discussion paper we further analyse the remaining issues related to signalling procedure for both approaches based on the above agreements.

2	Discussion
2.1 Issue 1: Additional Information needed in UAI 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. 
Reactive Approach for NW-A Band Conflict Scenario
The MUSIM-UAI Information related to capability restriction as per running CR is given below.
MUSIM-CapRestriction-r18 ::=                SEQUENCE {
    musim-Cell-SCG-ToRelease-r18              MUSIM-Cell-SCG-ToRelease-r18     OPTIONAL,
    musim-CellToAffectList-r18                MUSIM-CellToAffectList-r18     OPTIONAL,
    musim-AffectedBandCombList-r18            MUSIM-AffectedBandCombList-r18     OPTIONAL,
musim-ForbiddenBandCombList-r18           MUSIM-ForbiddenBandCombList-r18     OPTIONAL
}
When UE wants to start connection in NW-B that require the UE to release one of the operating secondary carriers due to band-conflict issue, UE indicate the cells via musim-CellToAffectList. In this case UE can also provide the affected-Band combination and ForbiddenBandCombList that can be used by NW to decide on alternative cells to be added when it is releasing the affected cells.  Inclusion of these information eventhough related to proactive approach should be allowed in this scenario even if it not explicitly configured.  Moreover the AffectedBandCombList can exclude the band associated with affected cell which is already reported.
[bookmark: _Hlk149895896]Proposal 1: When UE report Affected-cell-list for reactive scenario, UE should send AffectedBandComb list that helps NW to choose alternative configuration. The information can be added in the description for affectedBandList.
Proposal 2: When Affected-cell-list and Affected-band-list is reported UE can exclude the bands associated with cells reported in affected-cell list.
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.
[bookmark: _Hlk149895930]Proposal 3: In case of band conflict for PCell operation for DC in NW-A, UE only include PCell in the affected-cell list.  SCG-To-Release is not included in this scenario. NW will either release RRC connection or Trigger handover to single connectivity to non-conflicting PCell.

2.2 Issue 2: Wait Timer Stop and Expiry Related Clarifications
RAN2 has agreed to introduce wait timer for reactive approach.  Following are the RAN2 agreements related to stop and expiry of wait timer.
· Stop: if UE receives reconfiguration that does not exceed the capabilities that UE suggested via capability restriction report
· Expiry: UE can apply the temporary UE capability restriction upon the timer expiry. 
When the UE trigger capability restriction for reactive signalling to release list of secondary cells to start connection in NW-B the suggested capability restriction is to reduce 2 secondary-cells from NW-A.  But it may be sufficient if NW-A releases only one secondary cell also. Because to start connection in NW-A only PCell is sufficient.  As per the above agreement, it is not clear whether UE should stop the timer when the requested cells be released is not reflected in the received RRC configuration.
[bookmark: _Hlk149895945]Observation: For reactive approach related to release of secondary cells NW configuration need not meet the suggested restriction. Instead the received configuration should allow the UE to start connection at NW-B with minimum capability.
Proposal 4: For reactive signalling related to release of cells, UE should stop the wait timer at least one secondary cell is released at NW-A. OR UE should stop the wait timer if the received configuration allows the UE to start connection in NW-B without exceeding the overall capability. 
For reactive approach, NW configuration in response to UAI may only release some sub-set of secondary cells instead of all the requested secondary cells. In such case the RRC Reconfiguration the UE may receive after wait timer expiry will be different from the one it has already applied.  Applying the RRC Reconfiguration after UE applying the restriction by itself may lead to wrong final configuration. To avoid such scenarios NW should be able to configure the UE behaviour for wait timer expiry.  If NW always intend to accept the requested restriction then UE can be allowed to apply the restriction in configuration on wait timer expiry. Otherwise UE should release the RRC connection on wait timer expiry.
[bookmark: _Hlk149895956]Proposal 5: NW configuration of wait timer expiry behaviour is supported to avoid mismatch or wrong final configurations at UE if NW intend to accept part of the requested restriction.
If the reactive approach is to release SCG only in NW-A, UE can be allowed to release SCG locally as the NW have only one option to react in this scenario. But for the NW-A to know that UE has released the SCG due to wait timer expiry, UE can inform the same using SCG-Failure-Information with cause ‘MUSIM-Release’.  Moreover if the UE receives RRC Configuration to release SCG after timer expiry, eventhough received RRC configuration attempting to release SCG which is not there in UE configuration, UE should not reject the received configuration.
[bookmark: _Hlk149895968]Proposal 6: On Wait timer Expiry for UAI sent with SCG-Release, UE sends uplink message via MCG indicating the SCG-Status.  FFS new signalling or existing SCG-Failure-Information for this purpose.

2.2 Issue 3: Early Indication of Capability Restriction Status for RRC-INACTIVE
RAN2 has agreed for the following working assumption for MUSIM Early Indication for RRC-Resume procedure.
· Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.

As the NW is aware of the UE capability for supporting capability restriction at the time of releasing the UE to RRC-INACTIVE state, the NW can also configure the UE with additional I-RNTI that can be used by the UE to indicate whether the UE is triggering the Resume procedure with restricted capability. NW can also indicate that when UE report I-RNTI for restricted capability whether NW intend to release SCG and secondary-cells.  This information can be used by UE to release the secondary-cells and SCG in the suspend configuration prior to sending Msg3 that avoid modification of configuration on receiving RRC-Resume. 
Use of secondary I-RNTI to indicate the capability restriction have the advantages of possibility of indicating the capability restriction in Msg3 itself and also ensure the security and privacy of UE indication of MUSIM capability restriction via Msg3 and Msg5.
Without the indication of restricted status on receiving RRC-Resume message the NW is forced to always use restricted Resume configuration without secondary-cells and secondary-cell-groups always eventhough the temporary capability restriction for MUSIM operation occurs infrequently.
[bookmark: _Hlk149895980]Observation 1: Use of Msg5 for capability restriction always require NW to start the Resume procedure with limited resources (without SCG /Secondary cells).
Proposal 7: Use of secondary I-RNTI to indicate capability restriction in Msg3. NW and UE to release the secondary I-RNTI on completion of RRC-Resume procedure.
2.3 Issue 4: Removal of capability restriction
When proactive capability restriction is indicated to NW-A , NW-A will avoid configuring its serving cells for the carriers reported as restricted in the UAI. Based on NW-B operation the capability restriction may be partially removed. In such case the UE may need to send the complete UAI again.  This mechanism will lead to frequent proactive signalling based on NW-B configuration changes.  In case if the NW-B is configured with secondary-cells depending on traffic condition the secondary cells may be released and added multiple times.  To avoid the signalling load related to proactive signalling, UE should be allowed to provide single bit indication in UAI to report the change in proactive UAI reported earlier. The NW can decide to fetch the latest proactive UAI in any RRC configuration prior to its decision to add any new carrier that is related to the reported restriction.
[bookmark: _Hlk149895991]Proposal 8: Single bit indication of change in capability restriction is supported for proactive UAI the NW to obtain the latest restriction via RRC Reconfiguration if needed. 
2.4 Issue 5: Reconfiguration Failure due to MUSIM Capability Restriction
Proactive UAI reporting is upto UE implementation and also it is possible that due to prohibit timer the UE may not report any latest capability restriction prior to NW attempting RRC configuration. So there are chances that UE may receive RRC Reconfiguration that UE cannot comply with due to MUSIM capability restriction. In such scenarios, simple option for the UE is to follow the legacy RRC Re-establishment procedure. The UE can indicate the capability restriction in Msg5 as part of Re-establishment procedure.  In another approach, the MUSIM UE may first release the RRC connection in NW-B and apply the received RRC configuration after the release of connection with NW-B. UE can indicate this optional enhancement via capability and NW can include flag in RRC configuration (for critical configurations) to release MUSIM restriction. 
[bookmark: _Hlk149896001]Proposal 9: RAN2 to discuss optional UE behaviour for releasing NW-B connection to accept RRC-Reconfiguration of NW-A if the received configuration cannot be applied due to MUSIM restriction.
3	Conclusion
In this paper we analyse the remaining issues of temporary capability restriction signalling for Rel-18 MUSIM. We make following observations and proposals.
Issue 1: UAI Reporting for reactive approach for band conflict scenarios
Proposal 1: When UE report Affected-cell-list for reactive scenario, UE should send AffectedBandComb list that helps NW to choose alternative configuration. The information can be added in the description for affectedBandList.
Proposal 2: When Affected-cell-list and Affected-band-list is reported UE can exclude the bands associated with cells reported in affected-cell list.
Proposal 3: In case of band conflict for PCell operation for DC in NW-A, UE only include PCell in the affected-cell list.  SCG-To-Release is not included in this scenario. NW will either release RRC connection or Trigger handover to single connectivity to non-conflicting PCell.

Issue 2: Wait Timer related Open Issues
Observation 1: For reactive approach related to release of secondary cells NW configuration need not meet the suggested restriction. Instead the received configuration should allow the UE to start connection at NW-B with minimum capability.
Proposal 4: For reactive signalling related to release of cells, UE should stop the wait timer at least one secondary cell is released at NW-A. OR UE should stop the wait timer if the received configuration allows the UE to start connection in NW-B without exceeding the overall capability.
Proposal 5: NW configuration of wait timer expiry behaviour is supported to avoid mismatch or wrong final configurations at UE.
Proposal 6: On Wait timer Expiry for UAI sent with SCG-Release, UE sends uplink message via MCG indicating the SCG-Status.  FFS new signalling or existing SCG-Failure-Information for this purpose.
Issue 3: MUSIM Early Indication
Observation 2: Use of Msg5 for capability restriction always require NW to start the Resume procedure with limited resources (without SCG /Secondary cells).
Proposal 7: Use of secondary I-RNTI to indicate capability restriction in Msg3. NW and UE to release the secondary I-RNTI on completion of RRC-Resume procedure.
Issue 4: Removal of capability restriction
Proposal 8: Single bit indication of change in capability restriction is supported for proactive UAI the NW to obtain the latest restriction via RRC Reconfiguration if needed.
Issue 5: Reconfiguration Failure Handling
Proposal 9: RAN2 to discuss optional UE behaviour for releasing NW-B connection to accept RRC-Reconfiguration of NW-A if the received configuration cannot be applied due to MUSIM restriction.
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