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1. Introduction
As described in the R18 MUSIM WID [1], one objective is about the temporary capability restriction indication for the Dual-RX/Dual-TX UE.
	· 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


In the paper [2], we give analysis on the detail scenarios, and also list some main issues that shall be discussed in this WID. In this paper, we’d like to focus on the below issue and share our views on the solutions.
· How to indicate the temporary capability restriction/Removal with Network A when the UE needs to establish/Resume the connection with network B.
2. Discussion
In this chapter, for the discussion convenience, we’d like to give a general procedure for the temporary capability restriction indication and removal first.
As shown in the Fig 1, when the UE is at connected state with Network A and the UE needs to establish the connection with network B, the UE would indicate the UE capability restriction to the network A and waif for the network A’s response (e.g. Reconfiguration), then after the UE release the connection from the network B, the UE would indicate the UE capability restriction removal to the network B.


Fig 1: General procedure for the UE capability restriction indication and removal 
Proposal 1: The general procedure in the Fig 1 can be taken as the start point for the UE capability restriction indication and removal discussion.
Based on the Fig 1, in the next sub-chapters, we would further discuss how to indicate the UE capability restriction in the step 2 and how to indicate the UE capability removal in the step 6.
2.1 Temporary Capability Restriction Indication 
For the temporary capability restriction indication, generally there are 3 options as below:
· Option 1: UE report several temporary UE capability sets with an index during the Registration procedure, then when there is a temporary capability restriction, the UE indicates the preferred Index in the UAI.
· Option 2: UE report dedicated temporary UE capability with the current UE capability message.
· Option 3: UE report the temporary capability restriction (e.g. allowed/forbidden BC/feature set or the max MIMO layer, max CC numbers as the power saving/overheating, or Scell/SCG release) in the UAI.


Fig 2: General options for the UE temporary capability restriction indication
Observation 1: For the temporary capability restriction indication, generally there are 3 options as below:
· Option 1: UE report several temporary UE capability sets with an index during the Registration procedure, then when there is a temporary capability restriction, the UE indicates the preferred Index in the UAI.
· Option 2: UE report dedicated temporary UE capability with the current UE capability message.
· Option 3: UE report the temporary capability restriction (e.g. allowed/forbidden BC/feature set or the max MIMO layer, max CC numbers as the power saving/overheating, or Scell/SCG release) in the UAI.
For the option 1, the UE need to pre-define some temporary capability sets and report to the network during the registration procedure, then in the UAI message which intends to indicate the temporary capability restriction, an Index would be used to indicate the dedicated temporary capability set. These temporarily capability sets are pre-defined, which also means that it would be independent from the network B. However, just as discussed in the MR-DC Band Combinations, the available baseband/RF capability (e.g.FeatureSetDownlink/FeatureSetUplink) would also depends on the other bands of the band combination. Take the MIMO layer as an example: 
	BC1： Band A + Band B   Band A->Featueset 1 in which MIMO layer = 4
BC2:  Band A + Band C   Band A->Featueset 2 in which only SISO was supported


Similarly, the temporary UE capability restriction on the network A would also depends on the working band of the network B. 
Observation 2: The temporary UE capability restriction on the network A would depends on the band of the network B. 
Based on the observation 1, it would be hard to pre-define some temporary capability sets as in Option 1. For the option 2, the UE capability message would be sent frequently, which would increase the signaling overhead significantly, while the option 3 would be a normal way as other UAI has done. 
Proposal 2: For the temporary capability restriction indication, take the option 3 as baseline:
· Option 3: UE report the temporary capability restriction (e.g. allowed/forbidden BC or feature set or the max MIMO layer , max CC numbers as the power saving/overheating, or Scell/SCG release ) in the UAI
Based on the option 3, we can further discuss how to report the temporary capability restriction in the UAI. As described in the WID, the temporary capability restriction including capability update, release of cells, (de)activation of configured resources and so on. In the next sub-chapter, we first discuss how to indicate the capability update, then discuss how to indicate other temporary capability restriction, e.g. release of cells, (de)activation of configured resources.
2.1.1 Capability Update
About the capability update, the UE would indicate the temporary capability to the network within the UAI. For example, the UE may report some restriction on the CC numbers, MIMO layers, and also other RF/Baseband parameters. Then the question is how to indicate such kind of restriction. Generally there are 2 directions can be considered:
· Direction 1: Power saving/overheating reporting alike scheme, e.g. Report max MIMO layer , max CC numbers and some other critical UE capability parameters;
· Direction 2: MN-SN coordination alike scheme, e.g. indicate the temporary UE capability restriction by allowed feature set list/Band combination list.
Observation 3: About the temporary capability update reporting, generally there are 2 directions can be considered:
· Direction 1: Power saving/overheating reporting alike scheme, e.g. Report max MIMO layer , max CC numbers and some other critical UE capability parameters;
· Direction 2: MN-SN coordination alike scheme, e.g. indicate the temporary UE capability restriction by allowed feature set list/Band combination list. 
Direction 1: Indicate critical Parameters
For the direction 1, normally, the UE would indicate the maxMIMO layers and max CC layers for both UL/DL and also for both FR1/FR2. Then the network can Reconfigure the UE based on this limitation as the legacy power saving/overheating has done. However, the drawback is that it can’t provide enough information to the network. The other issue is that it would be quite controversial to determine which parameters shall also be reported besides MIMO layer and modulation order. 
Observation 4: For the direction1, it can’t provide enough information to the network and it would be quite controversial to determine which parameters shall also be reported besides MIMO layer and modulation order. 
Direction 2: MN-SN coordination alike scheme
In the legacy MN-SN coordination, the MN would indicate the available bandcombination Info to the SN as below:
	MN->SN:
BandCombinationInfoList ::=     SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationInfo
BandCombinationInfo ::=         SEQUENCE {
    bandCombinationIndex            BandCombinationIndex,
    allowedFeatureSetsList          SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntryIndex
}
selectedBandEntriesMNList        SEQUENCE (SIZE (1..maxBandComb)) OF SelectedBandEntriesMN 
SelectedBandEntriesMN ::=        SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandEntryIndex



In which, the MN would indicate the SN about the available BC, selected band entries and featureSet entires for each BC. For example, for BC1, there are 3 bands, and also 3 FeatureSetEntry in the corresponding FeatureSetCombination


Fig 3: FeatureSetEntry List
· For the BC1: If only the FeatureSetEntry 1 and FeatureSetEntry 3 can be used by the SN, then the MN would set the allowedFeatureSetsList= [0][2] for the BC1
· For the BC1: If MN select band 1/2, then the MN would set the SelectedBandEntriesMN = [0][1] for the BC1
Observation 5: In the legacy MN-SN coordination, to indicate the capability limitation, the he MN would indicate the SN about the available BC, Selected band entries and FeatureSet Entries for each BC.

From the MUSIM UE RF perspective,when it works at dual connected state with 2 USIM, it would be similar to the MR-DC, thus the similar capability coordination scheme can be considered, e.g. the UE indicate the allowed BC and corresponding FeatureSet entry, the UE can also indicate forbidden BC or forbidden FeatureSet, these details can be further discussed. With this method, the UE can provide the network with comprehensive capability restriction information, which 
For these 2 directions, the direction 2 can cover more RF and Baseband capabilities that maybe affected by the dual active with MUSIM, and it can also provide BC level restriction Information.
Proposal 3: Take the direction 2 as baseline for the temporary capability update reporting
· Direction 2: MN-SN coordination alike scheme, e.g. Indicate the temporary UE capability restriction by allowed feature set list/Band combination list 
2.1.2 Other Temporary Capability Restriction
In this sub chapter, we discuss how to indicate other temporary capability restriction, e.g. release of cells and (de)activation of configured resources. Two high level directions as below can be considered:
· Direction 1: UE indicates its preference explicitly (e.g. indicate scell release/Deactivate, SCG release) in  the UAI
· Direction 2: UE indicates its preference implicitly with the temporary UE capability, e.g. without allowed MRDC BC means SCG release, without allowed CA BC means scell release, or indicate CC release by limit the maximum CC numbers.
Proposal 4: Ran 2 to discuss which Direction shall be taken as baseline for other temporary capability restriction indication (e.g. release of cells and (de)activation of configured resources)
· Direction 1: UE indicates its preference explicitly (e.g. indicate scell release/Deactivate, SCG release) in  the UAI
· Direction 2: UE indicates its preference implicitly with the temporary UE capability limitation, e.g. without allowed CA BC means scell release, or indicate CC release by limit the maximum CC numbers.
The direction 1 means that multiple mechanisms would be designed for the Dual Rx/Tx MUSIM purpose. But there are only 5 TU for this WID, it seems that it would be quite challenge to design multiple mechanisms. While the direction 2 can work for different cases, and it can be left to the network to determine the final solution based on the capability restriction. 
Proposal 4a: For other temporary capability restriction, e.g. release of cells and (de)activation of configured resources, the Direction 2 (UE indicates its preference implicitly with the temporary UE capability) is slightly preferred.
2.1.3 Network Response
About the network response, there would be 2 cases:
· Case a: When receive the temporary capability restriction indication, the network need to change the current configuration
· Case b:When receive the temporary capability restriction indication, the network doesn’t need to change the current configuration (the current configuration can also satisfy the temporary capability restriction)


Fig 4: Network Response for the Temporary Capability Restriction Indication
For the case a, obviously, the network should send a reconfiguration message to the UE. For the case b, though there is no need to change the current configuration, the UE still need to inform the network that there is temporary capability restriction to avoid unmatched reconfiguration after, but for this case, the network can take a MAC CE as a response to indicate the UE that it has received the temporary capability restriction. 
Proposal 5: For the network’s response to the Temporary Capability Restriction indication, both RRC signaling and MAC CE shall be supported. 
Proposal 5a: The MAC CE is only used for the case that the network doesn’t need to change the current configuration. 
2.2 Temporary Capability Restriction Removal
As shown in the above Fig 1, when the temporary capability restriction is release, the UE need to send an indication to the network, obviously, both the RRC signaling and MAC CE can be used by the UE to indicate the removal of the temporary capability restriction. 
Proposal 6: For the Temporary Capability Restriction removal indication, both RRC signaling and MAC CE can be supported. 
Then about the network’s response, similar to the above discussion, there would be 2 cases:
· Case a: When receive the temporary capability restriction removal indication, the network need to change the current configuration
· [bookmark: _GoBack]Case b: When receive the temporary capability restriction removal indication, the network doesn’t need to change the current configuration.
Similarly, for the case a, the network should send a reconfiguration message to the UE. For the case b, a MAC CE can be taken as a response. A typical case with MAC CE as response is as shown in the Fig 5.


Fig 5: Typical Case with MAC CE as response
Proposal 7: For the network’s response to the Temporary Capability Restriction removal indication, both RRC signaling and MAC CE shall be supported. 
Proposal 7a: The MAC CE is only used for the case that the network doesn’t need to change the current configuration. 
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Temporary Capability Restriction Indication: General
Proposal 1: The general procedure in the Fig 1 can be taken as the start point for the UE capability restriction indication and removal discussion.
Observation 1: For the temporary capability restriction indication, generally there are 3 options as below:
· Option 1: UE report several temporary UE capability sets with an index during the Registration procedure, then when there is a temporary capability restriction, the UE indicates the preferred Index in the UAI.
· Option 2: UE report dedicated temporary UE capability with the current UE capability message.
· Option 3: UE report the temporary capability restriction (e.g. allowed/forbidden BC/feature set or the max MIMO layer, max CC numbers as the power saving/overheating, or Scell/SCG release) in the UAI.
Observation 2: The temporary UE capability restriction on the network A would depends on the band of the network B. 
Proposal 2: For the temporary capability restriction indication, take the option 3 as baseline:
· Option 3: UE report the temporary capability restriction (e.g. allowed/forbidden BC or feature set or the max MIMO layer , max CC numbers as the power saving/overheating, or Scell/SCG release ) in the UAI
Temporary Capability Restriction Indication: Capability update
Observation 3: About the temporary capability update reporting, generally there are 2 directions can be considered:
· Direction 1: Power saving/overheating reporting alike scheme, e.g. Report max MIMO layer , max CC numbers and some other critical UE capability parameters;
· Direction 2: MN-SN coordination alike scheme, e.g. indicate the temporary UE capability restriction by allowed feature set list/Band combination list.
Observation 4: For the direction1, it can’t provide enough information to the network and it would be quite controversial to determine which parameters shall also be reported besides MIMO layer and modulation order. 
Observation 5: In the legacy MN-SN coordination, to indicate the capability limitation, the he MN would indicate the SN about the available BC, Selected band entries and FeatureSet Entries for each BC.
Proposal 3: Take the direction 2 as baseline for the temporary capability update reporting
· Direction 2: MN-SN coordination alike scheme, e.g. indicate the temporary UE capability restriction by allowed feature set list/Band combination list. 

Temporary Capability Restriction Indication: Other (e.g. release of cells and (de)activation of configured resources)
Proposal 4: Ran 2 to discuss which Direction shall be taken as baseline for other temporary capability restriction indication (e.g. release of cells and (de)activation of configured resources)
· Direction 1: UE indicates its preference explicitly (e.g. indicate scell release/Deactivate, SCG release) in  the UAI
· Direction 2: UE indicates its preference implicitly with the temporary UE capability limitation, e.g. without allowed CA BC means scell release, or indicate CC release by limit the maximum CC numbers.
Proposal 4a: For other temporary capability restriction, e.g. release of cells and (de)activation of configured resources, the Direction 2 (UE indicates its preference implicitly with the temporary UE capability) is slightly preferred.
Proposal 5: For the network’s response to the Temporary Capability Restriction indication, both RRC signaling and MAC CE shall be supported. 
Proposal 5a: The MAC CE is only used for the case that the network doesn’t need to change the current configuration.

Temporary Capability Restriction Removal
Proposal 6: For the Temporary Capability Restriction removal indication, both RRC signaling and MAC CE can be supported. 
Proposal 7: For the network’s response to the Temporary Capability Restriction removal indication, both RRC signaling and MAC CE shall be supported. 
Proposal 7a: The MAC CE is only used for the case that the network doesn’t need to change the current configuration. 
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