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1 Introduction
In this contribution, we discuss the following objective #1 from DualTxRx_MUSIM work item [1].

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 RAN2#119bis, we have the following agreements for MUSIM
MUSIM Scenario
· The R18 MUSIM solution should work in DC/CA and RAN sharing scenarios (but need not be optimized for RAN sharing).

· RAN2 aims to address at least the Scenario 1: the UE in network A in RRC_CONNECTED indicates (i.e. adds/removes) its preference on temporary UE capability due start/stop connection in NW B. This can be e.g. CA/DC capability restriction. 

· 2	The following is assumed when defining the solution: 
· The two networks are independent (i.e. no inter-network communication); 
· The Core Network is not aware of the temporary restrictions of the UE capability; 

· 1: RAN2 can discuss NW A MN-SN coordination of Rel-18 MUSIM temporary capability restrictions due to UE being configured with NR-DC in NW A. 
· RAN2 thinks MN-SN coordination for Rel-17 MUSIM gaps requires WI clarification in RAN

MUSIM Solution
· RAN2 needs to discuss which UE capabilities can be impacted by sharing of resources between the MUSIM links.

· RAN2 aims to prioritize only few solutions and avoid multiple solutions for the same problem (FFS pending on solution details).

· A7: The UE can initiate signaling for UE capability restrictions on NW A if NW A allows it. The specification will not capture NW B events which can cause such need. 

· A4: RAN2 to discuss whether the following UE capabilities (not a complete list) are impacted for dual-active MUSIM: MIMO layers, BC capabilities, Measurement capabilities, Bandwidth, srs-TxSwitch, UL tx power, Power Class. 

· For proposals A1-A2, the solution details need more discussion. Other solutions are not precluded (requires company input with details). Will discuss further over email on the solutions (after this meeting) and which capabilities can be affected.

· For B1-B3, B5, the solution details need more discussion. May prioritize B1, B2 and B5. FFS on signalling details. Other solutions are not precluded (requires company input with details) and none of B1-B5 are agreed as solutions for this WI.
· Do not consider solution B4 in Rel-18 (since it may have CN impacts which are precluded in this WI)

B1: For UAI based solution, the following steps can be used as a baseline:
The UE is in Connected Mode on NW A .
The UE is configured for UE capability update via UAI.
The UE intends to start or stop connection with NW B or is already in Connected mode in NW B.
The UE requests a change (restriction or removal of restriction) of the UE capabilities at NW A via UAI.
NW A reconfigures the UE, if needed, according to its new capabilities (FFS if NW response is mandatory)
The UE operates in NW A with the updated configuration.

B2: For delta-signaling of UE capability, the following steps can be used as a baseline:
The UE is in Connected Mode in NW A.
The UE is configured for UE capability update. 
The UE starts or stops connection with NW B or is already in Connected mode in NW B.
The UE signals the changed UE capabilities to NW A via delta-signaling.
NW A reconfigures, if needed, the UE according to its new capabilities (FFS if NW response is mandatory).
The UE operates in NW A with the updated configuration.

B3: The solution for the repetition of UE capability enquiry, the following steps can be used as a baseline:
The UE is in Connected Mode in NW A.
The UE is configured for UE capability update. 
The UE starts or stops connection with NW B or is already in Connected mode in NW B.
The UE requests a UE capabilty update request.
NW A sends UECapabilityEnquiry to the UE
UE sends UECapabilityInformation to the NW A gNB.
NW A reconfigures, if needed, the UE according to its new capabilities (FFS if NW response is mandatory.
The UE operates in NW A with the updated configuration.

B4: The solution based on using UE-profiles for capability restriction, the following steps can be used as a baseline:
The UE signals different temporary UE capability sets during registration (FFS if these profiles can be updated later)
The UE is in Connected Mode in NW A . 
The UE starts or stops connection with NW B or is already in Connected mode in NW B.
The UE requests to switch to a different UE capability profile, e.g. by signaling an index of the profile.
NW A reconfigures the UE according to its new capabilities.
The UE operates in NW A with the updated configuration.

B5 (11/15): A baseline procedure for MAC-CE based SCell (de)-activation can be considered as follows:
The UE is in Connected Mode in NW A .
The UE is configured for MAC-CE based SCell (de)-activation operation. 
The UE starts or stops connection with NW B or is already in Connected mode in NW B.
The UE sends a request to deactivate SCells via MAC-CE.
NW A deactivates, if needed, the requested SCells (FFS if NW response is mandatory).
The UE operates in NW A with the updated configuration.

Other
· 1: RAN2 can consider such Band conflict scenarios for MUSIM in CONNECTED to arrive at a graceful specification-based solution intended to mitigate such conflicts.
· Wait for RAN4 feedback on MUSIM gap priority.

In this contribution, we further discuss the intended MUSIM solution.
2 Discussion
The main reason to have temporary UE capability restriction is because that some resources are sharing between two SIM and those resource cannot be used by both SIMs in CONNECTED mode. While there could be lots of sharing components between two SIM cards depends on UE implementation, we think the major factors are the number of supported carriers and number of supported MIMO layer. For example, a UE that supported X CC for Network A could only support X-1 CC while entering CONNECTED mode of Network B. Other capability parameters may impact the shared resource but it is not critical. We think only these two parameters are needed for capability restriction. The others can be handled by implementation. 

Proposal 1: The UE can indicate the following capability restriction for MUSIM purpose (via RRC signaling)
· Maximum number of MCG CC and SCG CC
· Maximum number of MIMO layer

The RRC signal indicating limitation on maximum number of CC will result in the NW to release some of the SCell or SCG. However, we think SCell deactivation can do similar effect as reduced CC number. It can also free some shared resource and it is faster than SCell Release. While the capability restriction is removed, SCell activation has much less signaling overhead compared to SCell Addition. 

The starting point of this capability restriction is that the UE want to entering CONNECTED for Network B. A fast capability switching is requested otherwise the UE may delay or fail the service request in Network B. Therefore, we propose to introduce a new MAC CE for UE to trigger deactivation (and activation) of SCell. Of course, whether the UE could use this MAC CE depends on the NW configuration. Note that SCell deactivation can also be used to resolve the band conflict problem as it can indicate the specific cell that cause the confliction.  

Proposal 2: Introduce new MAC CE for the UE to deactivate / activate an NR SCell for MUSIM purpose. The UE may trigger SCell deactivation to avoid band conflict between two SIM. 

3 Conclusions	
Based on the discussion in section 2, we propose the following: 

Proposal 1: The UE can indicate the following capability restriction for MUSIM purpose (via RRC signaling)
· Maximum number of MCG CC and SCG CC
· Maximum number of MIMO layer

Proposal 2: Introduce new MAC CE for the UE to deactivate / activate an NR SCell for MUSIM purpose. The UE may trigger SCell deactivation to avoid band conflict between two SIM. 
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