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1. INTRODUCTION
In WID on Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR [1], enhancement on MUSIM procedure to operate in RCC_CONNECTED state in two NWs simultaneously has been added as an objective: 
	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 this contribution, we discuss possible solutions for MUSIM procedure regarding temporary UE capability restriction.
2. DISCUSSION
UE capability restriction indication for dual Tx/Rx MUSIM
In a MUSIM device, capabilities of a UE (e.g. RF chains) need to be shared between UE operations in two different NWs (two PLMNs). With dual Tx/Rx Multi-SIM being introduced, the UE may need to tune away a part of UE capabilities (e.g. Tx/Rx chains) that was occupied by SIM card A for communication in NW A to SIM card B for establishing/resuming connection with NW B while maintaining in RRC_CONNECTED state in both NWs simultaneously after establishing/resuming connection with NW B. With this, a temporary UE capability restriction will occur on the UE towards the NW A since a part of UE capabilities will become unavailable for communication with the NW A. For example, after tuning away the RF chains, some serving cells may become unavailable and the UE may not be able to perform CA/DC using previous UE capabilities, and previously configured resources (e.g. configured grant) will be invalid.
Observation 1: 	A temporary capability restriction on a NW occurs when the UE tunes away UE capabilities that was originally occupied for communication with the NW to perform connection establishment/resume with another NW.
To further clarify the scenario of applying UE capability restriction, it is needed to first discuss whether the shared UE capabilities can be dynamically switched between PLMNs or not when UE operates in dual Tx/Rx communication. For example, the UE can share a part of UE capabilities between NW A and NW B in time-division manner like MUSIM solution for Rel-17. When the UE performs dual Tx/Rx communication to NW B, the part of UE capabilities will be used to communicate with NW B. If NW B uses the UE capabilities only in a periodic manner, the UE can still use the shared UE capabilities to communicate with NW A when NW B is not using the UE capabilities.  
Proposal 1: 	RAN2 to discuss whether the UE capability restriction is applied continuously or periodically in NW A before removal of the restriction. 
In order to inform the NW A about temporary unavailability of UE capabilities of the tuned away RF chains, the UE capability restriction can indicate Serving Cell(s) and/or resource(s) that are associated with the part of RF chains tuned away or to be tuned away by the UE. For example, the restriction information can indicate cell indexes or Cell group ids, or indexes of configured grants.
Proposal 2: The UE capability restriction should indicate affected resources in NW A, e.g. Cell(s)/CG.
Timing relation between UE capability restriction indication and connection with NW B
According to the objective of WI, a mechanism needs to be specified to indicate UE capability restriction to NW A when the UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose, and a definition of “start/stop connection to NW B” for MUSIM purpose is required. To define the cases when restriction of UE capability will occur in MUSIM, when does a UE start connection to NW B needs to be discussed in order to define the when the restriction starts. In other words, when to establish/resume RRC connection to NW B in respect to the occurrence of indication of the UE capability restriction needs to be specified. 
Observation 2: 	When to establish/resume RRC connection to NW B in respect to the occurrence of indication of the UE capability restriction needs to be specified.
Firstly, for a UE deciding to perform dual Tx/Rx communication, in order to avoid data loss due to demodulation failure and wasting radio resources in NW A, the UE should indicate UE capability restriction to NW A before establishing or resuming connection to NW B. This is to ensure that NW A acknowledges the restriction before the UE switches the capabilities.
Proposal 3: The UE indicates the UE capability restriction to NW A before establishing/resuming connection to NW B.
Second, to ensure no more communication with the NW B, the UE should indicate the removal of UE capability restriction to NW A after releasing the connection to NW B. With the notification of the removal of UE capability restriction, NW A can reuse the UE capabilities that were originally occupied by NW B.
Proposal 4: The UE indicates the removal of the UE capability restriction to NW A after releasing connection with NW B.
3. CONCLUSION
We have the following observations and proposals for MUSIM enhancements:
Observation 1: 	A temporary capability restriction on a NW occurs when the UE tunes away UE capabilities that was originally occupied for communication with the NW to perform connection establishment/resume with another NW.
Proposal 1: 	RAN2 to discuss whether the UE capability restriction is applied continuously or periodically in NW A before removal of the restriction.
Proposal 2: The UE capability restriction should indicate affected resources in NW A, e.g. Cell(s)/CG.
Observation 2: 	When to establish/resume RRC connection to NW B in respect to the occurrence of indication of the UE capability restriction needs to be specified.
Proposal 3: The UE indicates the UE capability restriction to NW A before establishing/resuming connection to NW B.
Proposal 4: The UE indicates the removal of the UE capability restriction to NW A after releasing connection with NW B.
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