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1. Introduction
In the last meeting, many agreements have been achieved for the temporary capability restriction together with some FFS issues.
	Agreements
=>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)
  FFS whether UE reports some or all of the above or whether we can do something simpler
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]FFS what is the granularity of reported temporary UE capability restrictions (also pending the band conflict discussion).                       
=>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. 
=> RAN2 confirms that the band conflict scenarios will be covered by the temporary UE capability restrictions. FFS on signalling details.


In this paper we share our views on these FFS issues
2. Discussion
In this chapter, we first discuss temporary UE capability restrictions reporting, then discuss the SCG/Scell Release/Deactivating and band conflict issue based on the solution of the temporary UE capability restrictions reporting.
2.1. Temporary Capability Restriction Reporting
In this chapter we mainly discuss the below 2 FFS issues, we would discuss the granularity first, then discuss how to report the temporary capability restriction.
	FFS whether UE reports some or all of the above or whether we can do something simpler
FFS what is the granularity of reported temporary UE capability restrictions (also pending the band conflict discussion).   


2.1.1 Granularity
As agreed in the last meeting, the below 4 items would be included in the temporary capability restriction. 
	=>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
[bookmark: OLE_LINK2]•	Supported band-combinations (FFS whether this is CA or DC or both)


According to the current UE capability structure, the “Transmission and reception capabilities (e.g. MIMO layers)” and the “Supported bandwidth” are reported (per CC) per BC, while the Measurement capabilities (e.g. gaps) are reported per UE as shown in the Fig 1.


Fig 1: UE capability Structure
For the MUSIM temporary capability restriction, similarly, the same granularity can be kept, e.g. the Transmission and reception capabilities (e.g. MIMO layers) and the Supported bandwidth can be reported per cc per BC, while the measurement capabilities can be reported per UE.
Proposal 1: For the temporary capability restriction, keep the same granularity as in the UE capability message, e.g. the Transmission and reception capabilities (e.g. MIMO layers) and the Supported bandwidth can be reported (per cc) per BC, while the measurement capabilities can be reported per UE.
2.1.2 BC_Level Capability Reporting
For the supported band-combinations, in the current UE capability reporting structure, the network would indicate a frequencyBandlistFilter to the UE in the UECapabilityEnquiry message, and the UE can only report the BCs with the Bands that are all included in the frequencyBandlistFilter.


[bookmark: OLE_LINK3]Fig 2: UE capability Enquiry Structure
Similarly, for the temporary capability reporting, the UE shall only focus on the BCs that are combined by the bands included in the frequencyBandlistFilter.
Proposal 2: For the temporary supported band-combinations reporting, the UE shall only report the BCs that with all bands included in the frequencyBandlistFilter of the UECapabilityEnquiry message (e.g. during the registration procedure).
Furthermore, for supported band-combinations that reported in the original UE capability message, it can be further divided into 2 types:
· Type 1: The BCs that are not affected by the MUSIM temporary capability restriction
· Type 2: The BCs that are affected by the MUSIM temporary capability restriction
For example, the UE is connected with FR1 cell at the network A and try to establish connection with network B on FR2, from the network A side, only the BC with both FR1 and FR2 band would be affected. To reduce the signaling overhead, the UE doesn’t need to report the Type 1 BCs to the network in the temporary capability restriction UAI. For the BCs that are included in the UE capability message but not included in the temporary capability restriction UAI, the network would take it as support by default.
Proposal 3: For the temporary supported band-combinations reporting, the UE only need to report the BCs that are affected by the MUSIM temporary capability restriction. 
Proposal 3a: For the BC included in the UE capability message but not reported in the temporary capability restriction, it shall be taken as supported.
For the affected BCs, it can be further divided into 2 types:
· Type 2a : The BCs that are forbidden by the MUSIM temporary capability restriction
· Type 2b: The BCs that are available but the maximum capability are restricted because of the temporary   capability restriction (i.e. only support some fallback capabilities of this BC)
Observation 1: For the BCs that are affected by the temporary capability restriction, it can be further divided into 2 types:
· Type 2a : The BCs that are forbidden by the MUSIM temporary capability restriction
· Type 2b: The BCs that are available but the maximum capability are restricted because of the temporary capability restriction (i.e. only support some fallback capabilities of this BC)
The Type 2a is forbidden BC, it means that the network A can ignore this BC or take this BC was not supported. For example, the UE is trying to connect network B with band x, but the UE can’t work at band x and band y together, then the BC with band y would be taken as the forbidden BC. 
For the forbidden BC, the UE can indicate it by the Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
Proposal 4: The UE can indicate the forbidden BC by Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
For the Type 2b BC, as described above, the UE can support some fallback capabilities of this BC. For example, the UE report BC1 = Band X (4 MIMO layer) + Band Y (2 MIMO layer), however because of MUSIM temporary capability restriction, the UE can only work at [Band X (2 MIMO layer) + Band Y (2 MIMO layer)] or at [Band X (4MIMO layer) without band Y], the UE need to further indicates which kind of fallback capabilities are supported. 
As shown in the Fig 4, each BC capability includes 2 main parts, the BandParameters and the FeaturesetCombination


Fig 4: BC Capability Structure
Because of the temporary capability restriction, the UE may only support less bands or lower capabilities in the FeaturesetCombination or both. 
Observation 2: For the BCs that are affected (not forbidden) by temporary capability restriction, the UE may only support less bands or lower capabilities in the FeatureSet or both. 
To indicate less Bands, the UE can indicate the supported band Entries in each BC. Take the below BC1 as an example:
	UE report BC1 = Band X (4 MIMO layer) + Band Y (2 MIMO layer) + Band Y, 
however because of MUSIM temporary capability restriction, 
the UE can only work at [Band X (4MIMO layer)+ Band Y (2 MIMO layer) without band Z]


For such case, the UE can indicate supported band entry = 1/2 to indicate that only the band X+Band Y was supported.
Proposal 5: For the BC that the UE can only support less bands because of the temporary capability restriction, the UE can indicate the supported band Entries in this BC.
About the lower capabilities in the FeaturesetCombination indication, as shown in the Fig 5, each FeaturesetCombination may include more than one feature set entries. 


Fig 5: FeatureSet Entry for each BC
Because of the temporary capability restriction, the UE may only support part of the feature set entries, and the UE even may only support lower capabilities for some certain feature set Entry. Take the below BC1 as an example
	BC1 = Band X+ Band Y
· FeatureSetEntry 1:  
X:MIMO layer = 2/Bandwidth = 100M 
Y:MIMO layer =2/Bandwidth = 50M
· FeatureSetEntry 2:  
X:MIMO layer =4/Bandwidth = 50M  
Y:MIMO layer =4/Bandwidth = 30M
	BC1 with temporary Capability Restriction
· FeatureSetEntry 1:  
same as the original

· FeatureSetEntry 2:  
X:MIMO layer =2/Bandwidth = 50M  
Y:MIMO layer =4/Bandwidth = 30M


Fig 6: An example for supporting lower capabilities
According to the above example, we can see that the UE can indicate part of the feature set Entries to the network, furthermore, the UE can further indicate some specific parameters (e.g. MIMO layer or bandwidth) for the Feature set that are affected by the temporary capability restriction.
Proposal 6: For the BC that the UE can only support lower capabilities in the FeaturesetCombination, the UE can indicate the supported feature set Entries and/or some critical parameters (e.g. MIMO layer or bandwidth) for each feature set entry or each BC.
The other detail issue is as below:
	 Supported band-combinations (FFS whether this is CA or DC or both)


[bookmark: OLE_LINK5]For this issue, considering that the network A can work at the NR-DC, and from the UE capability structure aspect, there is no difference between the CA BC and DC BC, the supported band-combinations can be both. Furthermore, in the current Capability structure, the single CC capabilities is also reported by the BC structure, thus the single CC case shall not be excluded. For example, the UE may support MIMO layer = 8 for a single CC, then because of the MUSIM temporary capability restriction, the UE can only support MIMO layer = 4, the UE can indicate this BC with lower MIMO layer restriction.
Proposal 7: The supported band-combinations can be CA or DC or even single CC.
2.1.3 Measurement Capability Restriction
For the measurement capability restriction, until now, it’s not clear which kind of capabilities shall be included in the UAI. For the MN-SN coordination, the two network node would coordinate the below measurement capabilities: 
	ConfigRestrictInfo ::= SEQUENCE 
{
maxMeasFreqsSCG                     INTEGER(1..maxMeasFreqsMN)  
maxIntraFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)  
maxInterFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)     
}
MeasConfigMN ::= SEQUENCE {
measuredFrequenciesMN   SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF NR-FreqInfo        OPTIONAL,
measGapConfig      SetupRelease { GapConfig }            OPTIONAL,
gapPurpose        ENUMERATED {perUE, perFR1}             OPTIONAL,
...,    [[measGapConfigFR2    SetupRelease { GapConfig }           OPTIONAL    ]]
}


For the MUSIM, such kind of coordination would also be needed. The difference is that it would left the UE to determine the capability restriction at each network.
Proposal 8: The capabilities that are coordinated between the MN and SN for the MR-DC (e.g. maxMeasFreqs/ maxIntraFreqMeasIdentities/maxInterFreqMeasIdentities/measuredFrequencies/measGapConfig and so on) can be taken as the start point for the MUSIM measurement capability restriction discussion.
2.2. SCG/Scell Release/Deactivate and Band Conflict
In this chapter we focus on the below 2 FFS issues
	 =>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. 
=> RAN2 confirms that the band conflict scenarios will be covered by the temporary UE capability restrictions. FFS on signalling details.


2.2.1 SCG/Scell Deactivate/Release
For the SCG/Scell release, two high level directions as below can be considered:
· Explicit Way: UE indicates its preference explicitly (e.g. indicate scell release/Deactivate, SCG release) in  the UAI
· Implicit Way: UE indicates its preference implicitly with the temporary UE capability indication (e.g. the UE indicates the available BC list, the allowed (or Selected) band entries )
Based on the above discussion on temporary capability restriction, the SCG/Scell release can be supported by nature, e.g. the network can determine SCG/Scell release based on the affected BC list. Thus the implicit way can be supported with the temporary capability restriction reporting.
Observation 3: For the SCG/Scell release, the implicit way can be supported with the temporary capability restriction reporting by nature.
Based on the observation 3, we don’t see the strong motivation to introduce explicit SCG/Scell release way.
Proposal 9: Do not support explicit request of SCG/Scell release in the MUSIM UAI.
For the SCG/Scell Deactivate, it has been agreed that RAN2 does not intend to create new procedures for e.g. SCell/SCG deactivation for MUSIM purposes in Rel-18. Thus similarly, the explicit request of SCG/Scell deactivating in the MUSIM UAI would also not be supported.
Proposal 10: Do not support explicit request of SCG/Scell Deactivating in the MUSIM UAI.
2.2.2 Band conflict
For the band conflict, it has been agreed that the band conflict scenarios will be covered by the temporary UE capability restrictions. According to the above temporary capability restriction reporting, the UE can report the forbidden BC to the network, meanwhile it can also indicate which band entries that are supported/not supported for the affected BC. Thus with this mechanism, the Band conflict issue can also be solved.
[bookmark: _GoBack]Proposal 11: The band conflict issue can be solved by the temporary capability restriction reporting. No other solutions are needed for the Band conflict issue.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Temporary Capability Restriction 
Proposal 1: For the temporary capability restriction, keep the same granularity as in the UE capability message, e.g. the Transmission and reception capabilities (e.g. MIMO layers) and the Supported bandwidth can be reported (per cc) per BC, while the measurement capabilities can be reported per UE.
Proposal 2: For the temporary supported band-combinations reporting, the UE shall only report the BCs that with all bands included in the frequencyBandlistFilter of the UECapabilityEnquiry message (e.g. during the registration procedure).
Proposal 3: For the temporary supported band-combinations reporting, the UE only need to report the BCs that are affected by the MUSIM temporary capability restriction. 
Proposal 3a: For the BC included in the UE capability message but not reported in the temporary capability restriction, it shall be taken as supported.
Observation 1: For the BCs that are affected by the temporary capability restriction, it can be further divided into 2 types:
· Type 2a : The BCs that are forbidden by the MUSIM temporary capability restriction
· Type 2b: The BCs that are available but the maximum capability are restricted because of the temporary capability restriction (i.e. only support some fallback capabilities of this BC)
Proposal 4: The UE can indicate the forbidden BC by Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
Proposal 5: For the BC that the UE can only support less bands because of the temporary capability restriction, the UE can indicate the supported band Entries in this BC.
Proposal 6: For the BC that the UE can only support lower capabilities in the FeaturesetCombination, the UE can indicate the supported feature set Entries and/or some critical parameters (e.g. MIMO layer or bandwidth) for each feature set entry or each BC.
Proposal 7: The supported band-combinations can be CA or DC or even single CC.
Proposal 8: The capabilities that are coordinated between the MN and SN for the MR-DC (e.g. maxMeasFreqs/ maxIntraFreqMeasIdentities/maxInterFreqMeasIdentities/measuredFrequencies/measGapConfig and so on) can be taken as the start point for the MUSIM measurement capability restriction discussion.
SCG/Scell Release/Deactivate and Band Conflict:
Observation 3: For the SCG/Scell release, the implicit way can be supported with the temporary capability restriction reporting by nature.
Proposal 9: Do not support explicit request of SCG/Scell release in the MUSIM UAI.
Proposal 10: Do not support explicit request of SCG/Scell Deactivating in the MUSIM UAI.
Proposal 11: The band conflict issue can be solved by the temporary capability restriction reporting. No other solutions are needed for the Band conflict issue.
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