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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 RAN2 agreements from RAN2-123-bis related to specific capability restrictions to be considered.

The UE can indicate the temporary capability restriction of measurement gap for R18 MUSIM purpose in the UAI by using the existing NeedForGapInfoNR.
It is confirmed that the previous agreement that Maximum MIMO layers restriction (and bandwidth restriction, if supported) is reported per CC at least applies for the reactive approach. 
Baseline for the proactive approach: Maximum MIMO layers restriction (and bandwidth restriction, if supported) is reported per FSPC (per cc per BC).  
For Rel-18 MUSIM dual active operation, UE is configured with the band-filter list by the NW A in the OtherConfig for forbidden/affected band signalling. 
For Rel-18 MUSIM dual active operation, UE indicates its forbidden/affected band combinations (or band(s)) based on the network configured band-filter list, in the UAI signalling to NW A.
For Rel-18 MUSIM dual active operation, UE signals its temporary capabilities restrictions as forbidden band combinations with band indexed to the band-filter list and/or affected band combinations with band indexed to the band-filter list along with explicit fields for restricted (lower) capabilities e.g. maximum MIMO layers.

2	Discussion


2,1 Measurement-gap requirement changes for Dual TX/RX MUSIM operation 

In the RAN2-121bis-e meeting it was agreed that the UE can indicate the temporary capability restriction of measurement gap for R18 MUSIM purpose in the UAI by using the existing NeedForGapInfoNR.
In MUSIM operation the gap requirements may need to be changed in NW-A when UE is starting connection in NW-B as the RX resources will be allocated for the second RRC connection operation. For reporting the modified gap requirements UE may send the same NeedForGapInfo with modified gap requirements in the UAI. But this is not signaling efficient considering the information already sent to NW. A better mechanism would be to send the indices of the earlier report which needs to be toggled.  
Proposal 1: UAI for NeedForGapInfoNR is sent only for the frequencies/bands for which the gap requirements are changed from earlier report. FFS Further optimisation for the modified report contents.
This pro-active report of modified gap configuration can be controlled by the network.  NW may configure the UE to either report the gap requirement changes for all the frequencies configured earlier or only for the subset of carriers for which measurements are configured.
Proposal 1A: NW may optionally configure the UE to report the change in gap requirements for the frequencies /bands configured for measurements.
Measurement-Gap parameter configures the sharing scheme across intra-frequency and inter-frequency measurements sharing the same measurement gap. In case of MUSIM operation the carriers configured with measurement gap at both RRC connection needs to be considered in the gap sharing if the measurement gaps configured in both RRC connections overlaps to same window.  The impact of this gap sharing for MUSIM operation and also need for UAI to avoid gap collision requires further analysis in RAN4.
Proposal 2: RAN2 to send LS to RAN4  to analyze the impact of measurement gap sharing for Dual TX/RX MUSIM operation. 
2.2 Sharing of ‘all-CC’ capability across RRC connections  

Within UE capability some of the capability parameters are marked as ‘allCC’. These capabilities are shared across all the component carriers configured within the network. One of the capability parameter marked as ‘all-CC’ is the number of CSI resources which UE can monitor and report across component carriers.  Based on the UE capability, gNB configures the CSI measurement reporting intervals for different set of carriers. The CSI Reporting configuration should ensure that number of measurements and reporting needed for given reporting occasion does not exceed the overall UE capability. For MUSIM operation with two RRC connections across two networks if this capability is statically splitted across connections it will limit the CSI measurement and reporting operation at both the networks.
.  
Observation 1: Static splitting of the CSI-RS monitoring capability corresponding to ‘all-CC’ will result in restricted operation for CSI-RS monitoring in both networks. 

To avoid the limitation of static splitting of the CSI-RS Reporting capability across two RRC connections, the UE can propose its preference for CSI-RS Reporting intervals and Reporting occasions that will avoid the overlapping of CSI-RS measurements and reporting of both NW at same time window.  Based on this assistance information either of the NW can configure its CSI-RS Reporting configuration that will enable both networks operating in its maximum CSI-RS Reporting capability.

Proposal 3: CSI-RS Reporting resources are not restricted or reduced for MUSIM Operation. Instead UAI for MUSIM capability restriction includes preference for CSI-RS Reporting configuration. 

2.3 Capability sharing for MUSIM operation in C-DRX operation
For Dual TX/RX capable UE operating with Dual connectivity at NW-A with C-DRX active in SCG, the TX/RX resources assigned for SCG are not occupied or not used during the C-DRX off duration. It is possible to share the TX/RX for NW-B RRC connection during this DRX off-cycle. In this case the UE need not release the SCG at NW-A to start the RRC connection at NW-B. Instead the UE may provide assistance information for ON duration that should be configured for the MUSIM operation.  If NW-B can adapt its scheduling according to the assistance information the dual RRC connection will be possible in this scenario without capability reduction signalling procedure.
Proposal 4:  For NW-A Dual connectivity operation with C-DRX, establishment of RRC connection at NW-B without release of SCG is considered instead of SCG Release.  FFS additional information included in RRC message at NW-B to enable the resource sharing using C-DRX gaps.
When UE is operating with DC in NW-A and C-DRX is configured at least for SCG the UE need not release the RRC connection if the UE wants to start small data transmission without RRC connection setup. Because the SDT can be completed within C-DRX off-cycle without impacting ongoing scheduling at NW-A.  It is upto UE implementation to decide on the right time to start SDT without releasing any resource at NW-A based on the pending RRM measurements needed for C-DRX operation. In this case the UE implementation may reject the fallback to RRC connection from SDT as it may require release of SCG at NW-A. 
Proposal 5:  Small Data Transmission at NW-B should be allowed in NW-B without triggering UAI to release the cell-group at NW-A depending on the gaps available to complete the SDT.
2.4 CPA Evaluation Changes for UE restricted for SC in MUSIM operation 
[bookmark: _Hlk146889730]When MUSIM UE capable of Dual TX/RX operating with single connectivity at NW-A, the UE can complete RRC connection in NW-B for single connectivity without any capability restriction signalling to NW-A. It is upto UE to indicate proactively the restriction for dual connectivity in this case. In such case if the NW-A configures conditional configuration for SCG addition, the UE can identify this configuration that is not compatible with MUSIM operation. The UE can be allowed to evaluate CPA in this case but can postpone the execution until the capability restriction is removed at NW-B.
Proposal 6: UE is allowed to evaluate CPA condition for conditional configuration at NW-A when it has NW-B RRC connection but delay the execution until release of NW-B connection. FFS specification changes needed for this UE behaviour.
If the UE has reported the restriction for dual connectivity proactively to NW-A in this scenario, the NW-A can either choose to postpone the CPA configuration until the capability restriction is removed. But this will lead to additional delay in CPA evaluation and activation until UE returns from NW-B operation.  As the measurements for CPA is still possible, NW should be able to configure CPA in this situation with additional information to postpone the execution until the capability restriction is removed.  Such behaviour is already possible in NES where the conditional handovers are triggered only when NES is activated within NW.
Proposal 7: RAN2 to support Evaluation of conditional configurations linked to temporary capability restriction removal for CPA configuration at least.

2.5 Impact of temporary capability restrictions on Mobility Enhancement Features
For CHO or CPAC, the UE stores conditional configuration to be applied when a specific measurement condition is met. When the UE is starting RRC connection at NW-B the UE only considers the current configuration and trigger UAI for the release of resources if it is needed for NW-B operation. If the check does not include the conditional configurations stored for later execution which is under evaluation, there will be a mismatch of configuration for CHO/CPAC execution and lead to mobility failure. 
[bookmark: _Hlk146889747]Observation 3: Starting of RRC connection at NW-B when UE has stored conditional configuration may result in mobility failure if these configurations are not considered in the capability restriction check.
Proposal 8: RAN2 to discuss the impact to conditional configurations when UAI for temporary capability restriction is triggered.
UE capable of DAPS will require all the radio layers for both source and target cells to be active for a short duration during mobility to minimize the interruption. The DAPS operation will require all the dual TX/RX resources dedicated to one of the NW operations for MUSIM UE. In such cases how the RRC configuration containing DAPS activation is handled at MUSIM UE needs to be analyzed to ensure that mobility performance is not impacted at NW-A.
Proposal 9: RAN2 to discuss the impact to DAPS configuration from Rel-18 MUSIM capability restriction.



3	Conclusion

Following are the summary of observations and proposals
Measurement Gap related restrictions
Proposal 1: UAI for NeedForGapInfoNR is sent only for the frequencies/bands for which the gap requirements are changed from earlier report. FFS Further optimisation for the modified report contents.
Proposal 1A: NW may optionally configure the UE to report the change in gap requirements for the frequencies /bands configured for measurements.
Proposal 2: RAN2 to send LS to RAN4  to analyze the impact of measurement gap sharing for Dual TX/RX MUSIM operation. 

CSI-RS Reporting resource sharing for MUSIM Operation
 
Observation 1: Static splitting of the CSI-RS monitoring capability corresponding to ‘all-CC’ will result in restricted operation for CSI-RS monitoring in both networks. 

Proposal 3: CSI-RS Reporting resources are not restricted or reduced for MUSIM Operation. Instead UAI for MUSIM capability restriction includes preference for CSI-RS Reporting configuration. 

C-DRX based Dual RRC Connection operation for MUSIM
Proposal 4:  For NW-A Dual connectivity operation with C-DRX, the establishment of RRC connection at NW-B without release of SCG is considered instead of SCG Release.  FFS additional information included in RRC message at NW-B to enable the resource sharing using C-DRX gaps.
Proposal 5:  Small Data Transmission at NW-B should be allowed in NW-B without triggering UAI to release the cell group at NW-A depending on the gaps available to complete the SDT.
CPA Evaluation Changes for UE restricted for SC in MUSIM operation 
Proposal 6: UE is allowed to evaluate CPA condition for conditional configuration at NW-A when it has NW-B RRC connection but delay the execution until release of NW-B connection. FFS specification changes needed for this UE behaviour.
Proposal 7: RAN2 to support Evaluation of conditional configurations linked to temporary capability restriction removal for CPA configuration at least.
Capability Restriction impacts to mobility features 
Observation 3: Starting of RRC connection at NW-B when UE has stored conditional configuration may result in mobility failure if these configurations are not considered in the capability restriction check.
Proposal 8: RAN2 to discuss the impact to conditional configurations when UAI for temporary capability restriction is triggered.
Proposal 9: RAN2 to discuss the impact to DAPS configuration from Rel-18 MUSIM capability restriction.
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