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Introduction
In RAN2#120 meeting, we had the agreements for temporary UE capability restriction and removal of restriction as below [1]: 
	· A8: For dual-active MUSIM, at least the following type of UE capabilities can be expected to be impacted:
•	Transmission and reception capabilities (e.g. MIMO layers)
•	Measurement capabilities (e.g. gaps)
•	Supported bandwidth
•	Supported band-combinations (FFS whether this is CA or DC or both)
· A6: For dual-active MUSIM, UE signaling will support the request for release (and reversal) of SCells and SCG. The signaling details (e.g. implicit or explicit request of each SCell or SCG) is FFS. FFS if we support deactivation (based on discussion in which case it can be used). It is up to network how to react to UE request.
· RAN2 does not intend to create new procedures for e.g. SCell/SCG deactivation for MUSIM purposes in Rel-18. Existing procedures can be used based on NW choice.


In this contribution, we discuss the solutions of temporary capability restriction on supported band combinations.
Discussion
In RAN2#121, it was agreed that supported band combinations are expected to be impacted for dual-active MUSIM. One reason behind is that there may be RF conflict or processing resource conflict on some band/CC during dual-active mode. In the last meeting, it was agreed that UE signalling will support the request for release (and reversal) of SCells and SCG implicitly or explicitly. Although SCell/SCG release is one possible way to address RF/processing resource conflict, there are some drawbacks (as explained below) with SCell/SCG release in real network compared to SCell/SCG deactivation. UE can initiate SCell/SCG release either proactively or reactively as described below. 
· proactive solution for SCell/SCG release
A proactive solution allows the UE to indicate a list of restricted band combinations/bands according to the temporary UE capability in NW A. It may be a subset of the supported band combination list which reported in UE capability information. However, we understand the proactive way is complex for the UE as it has to derive the potential band combinations in advance. This also brings a large signalling overhead if the NW A is not going to configure the potential band combinations at all. The complexity and signalling overhead are even worse when we take the configuration change of NW B into account. In our understanding, the temporary capability restriction on NW A should be done as quickly to setup the RRC connection in NW B as soon as possible. 
Observation 1: Proactive signalling solution for SCell/SCG release/reversal by indicating the temporarily restricted band combinations brings high complexity and heavy signalling overhead.
· reactive solution for SCell/SCG release
A reactive solution is to initiate the request with respect to the existing CA combination configured by the NW A. A UE may request to release a SCell/SCG explicitly, or implicitly by indicating a conflict band. One problem is that the reactive solution requires the NW A to maintain the restricted SCell/SCG information even after the SCell/SCG has been released. Otherwise, there may be ping-pong of SCell addition/release which decreases the system performance. From the UE side, the UE needs to identify the possible resource conflict on a released SCell/SCG to determine whether the restriction is removed or not, which also brings complexity for implementation.
Observation 2: Reactive signalling solution with respect to existing CA configuration brings complexity for both the UE and the NW to maintain the restriction information after the SCell/SCG is released.
Both proactive and reactive SCell release solutions are compared with SCell deactivation in Table 1 for the following example band configuration:
· UE is first configured with band A (i.e. PCell) + band B (i.e. SCell-1) + band C (i.e. SCell-2) in NW A. 

Table 1: Comparision of SCell release and SCell deactivation
	
	SCell release
	SCell deactivation
(reactive solution)

	
	Proactive solution
	Reactive solution
	

	Scenario 1:  There is RF conflict on band C (i.e. SCell-2) when NW B starts RRC connection.
	UE: Indicates the temporarily restricted band combinations, e.g. bandA + bandB and potentially others.
NW A: Release SCell-2.
	UE: Requests to release SCell-2, or indicates there is band conflict on band C.
NW A: Release SCell-2, and record the restriction on SCell-2/band C to avoid ping-pong of SCell release/addition, even the SCell-2 has been released.
	UE: Request to deactivate SCell-2.
NW A: Keeps the existing CA configuration and deactivates SCell-2.

	Delay 
	
	
	

	NW Complexity
	
	
	

	signalling overhead
	
	
	

	Scenario 2: The NW B stops RRC connection.
	UE: Indicates the reversal of restriction.
NW A: Add SCell-2 if necessary.
	UE: Indicates the reversal of SCell release/band restriction
NW A: Add SCell-2 if necessary.
	UE: Indicates SCell-2 can be activated.
NW A: Activate SCell-2 if necessary.

	Delay 
	
	
	

	UE Complexity
	
	
	

	Scenario 3: The NW B changes PCell band, which results the conflict change from band C to band B in NW A.
	UE: Updates the temporarily restricted band combinations, e.g. bandA+bandB and potentially others.
NW A: Release SCell-1, and add SCell-2 if necessary.
	UE: Requests to release SCell-1/bandB based on existing CA configuration, and indicates reversal of conflict on SCell-2/bandC by making up a virtual BC band A + band C.
NW A: Release SCell-1, and add SCell-2 if necessary.
	UE: Requests to deactivate SCell-1, and indicates SCell-2 can be activated based on existing CA configuration.
NW A: Deactivate SCell-1 and activate SCell-2 if necessary.

	Delay 
	
	
	

	UE Complexity 
	
	
	

	signalling overhead
	
	
	



Considering the scenarios above, it is more efficient to suspend the SCell temporarily without CA reconfiguration during dual-active mode compared to SCell release. And the SCG deactivation has similar benefits. With SCell/SCG deactivation, the SCell/SCG configuration is kept in both the UE and the NW A. With this, it will be not only easier to identify the restriction/reversal of restriction on a SCell/SCG based on existing configuration, but also beneficial to setup CA/DC quickly after resource conflict stops. The RRC signalling (e.g. UAI) can be used for UE-initiated SCell/SCG deactivation/activation for MUSIM purpose.
During the discussion for UE-initiated SCel/SCG discussion in the last meeting, there were questions about RRM/RLM/BFD when SCell/SCG is deactivated. For the deactivated SCell/SCG, RRM measurement can be configured by the NW. For the deactivated SCG, RLM/BFD can be additionally configured for fast SCG setup in Rel-17 eDCCA. However, in MUSIM scenario, the UE cannot perform RRM/RLM/BFD configured by the network when there is RF resource conflict between two SIMs. There are two ways to handle RRM/RLM/BFD:
1. No RRM/RLM/BFD performed on deactivated SCell/SCG: If NW allows this, the UE frees up the RF resource for the SCell/SCG and the NW does not activate the SCell/SCG until the UE indicates the removal of restriction on the SCell/SCG. When the RF conflict is resolved between the two SIMs, the UE can trigger RRM/RLM/BFD as in legacy when the corresponding triggering conditions are met. We think that performing no RRM/RLM/BFD on the deactivated SCell/SCG does not decrease the NW performance much as the NW anyway has to wait for UE’s indication to activate the deactivated SCell/SCG. Hence there is no drawback in not performing RRM/RLM/BFD on deactivated SCell/SCG compared to releasing SCell/SCG.
2. Configure gap-based measurements: If it’s necessary to perform RRM on the deactivated SCell/SCG for mobility requirement, the NW can configure gaps to perform RRM measurement. For example, when the UE is at the edge of the serving cell, NW can configure a measurement gap for mobility evaluation of the SCell/PSCell. It’s completely up to NW whether to configure measurement gap. Even when the SCell/SCG is released, NW always need to configure gap-based measurement for the SCell/SCG that has conflict. So there is no additional overhead to do the same for SCell/SCG deactivation case.
Based on the comparative analysis from Table 1, and the discussion on RRM/RLM/BFD handling, we propose the following:
Proposal 1: If allowed by the NW, the UE can request SCell/SCG deactivation (and reversal) using RRC signaling (e.g. UAI) for MUSIM purpose.
Proposal 2: The NW can configure gap-based RRM measurement for the deactivated SCell/SCG for mobility purpose. If not configured, the UE is allowed to NOT perform RRM/RLM/BFD on the deactivated SCell/SCG.
Conclusion
In this contribution, we discuss the solutions of temporary capability restriction on supported band combinations and propose the following:
Proposal 1: If allowed by the NW, the UE can request SCell/SCG deactivation (and reversal) using RRC signaling (e.g. UAI) for MUSIM purpose.
Proposal 2: The NW can configure gap-based RRM measurement for the deactivated SCell/SCG for mobility purpose. If not configured, the UE is allowed to NOT perform RRM/RLM/BFD on the deactivated SCell/SCG.
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