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1. Introduction
In the last meeting, many agreements have been achieved about the temporary capability restriction, meanwhile, a post email discussion [1] was also left to further discuss the detail issues. In this paper we share our views on the temporary capability restriction based on the company’s inputs.
2. Discussion
In this chapter, we first discuss how to indicate the temporary capability restriction, then to discuss whether and how to support SCG/Scell Release/Deactivate, at last we would to clarify the scenarios with network A transferring to the Connected state (from the Idle/Inactive state).
2.1. Temporary Capability Restriction
In the last meeting, some agreements have been achieved for the temporary capability restriction.
	=>RAN2 can consider such Band conflict scenarios for MUSIM in CONNECTED to arrive at a graceful specification-based solution intended to mitigate such conflicts.
=>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. 
=>RAN2 aims to prioritize only few solutions and avoid multiple solutions for the same problem (FFS pending on solution details).


Meanwhile, it was also agreed that the B1/B2 shall be given the higher priority. The B1 and B2 delegates 2 different solution directions:
· B1: Power saving/overheating reporting alike scheme, e.g. Report max MIMO layer , max CC numbers and some other critical UE capability parameters in the UAI.
· B2: Delta-signaling of UE capability based scheme, e.g. MN-SN coordination alike scheme: indicate the temporary UE capability restriction by allowed feature set list/Band combination list. 
In this chapter, we’d like to give more detail introduction about the B2 first, then discuss which direction is preferred. 
2.1.1 Legacy MN-SN UE capability coordination
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 list, selected band entries and featureSet entries for each BC. In which the FeatureSetEntryIndex was used to indicate the supported Feature Set Entry. Take the Fig 1 as an example, in which the BC1 include 3 bands, and has 3 FeatureSet Entries in the FeatureSetCombination.


Fig 1: FeatureSetEntry List for the BC1
Then if MN determines that it would work on band 1+ band 2 with FeatureSet Entry 1/3, the MN would indicate below information to the SN for the BC1 as shown in the Fig 2. Then the SN would only select Band 3 with FeatureSet Entry 1/3.
· allowedFeatureSetsList= [0][2]
· SelectedBandEntriesMN = [0][1] 


Fig 2: Capability Restriction Indication between the MN and SN for each available BC list
Observation 1: In the legacy MN-SN coordination, to indicate the capability limitation, for each available BC list selected at MN side, the MN indicates the capability restriction by indicating the selected band entries and allowed FeatureSet Entries.

With this scheme, the temporary capability restriction can be comprehensively indicated by the Index, which can reduce the signaling bits significantly.

Observation 2: In the legacy MN-SN coordination, the available BC list, the the Selected band entries and allowed FeatureSet Entries for each BC are all indicated by the Index, which can indicate the temporary capability restriction comprehensively with less signaling bits.
2.1.2 MN-SN coordination alike scheme for the MUSIM
In this sub-chapter, we discuss how to adopt MN-SN coordination alike scheme for the MUSIM. Similar to the MN-SN coordination, when there is a temporary capability restriction, the UE can also indicate the available BC list, the allowed (or selected) band entries and allowed FeatureSet Entries for each BC to the network A. Then the network can determine how to reconfigure the UE based on this temporary capability restriction. 

[bookmark: _GoBack]Take the below Fig 3 as an example, the UE reported BC1 with 3 band entries and 3 featureSet Entries in the previous UE capability message. Because of the action at the network B, the UE can only work on band 1+ band 2 with Feature Set Entry 1 or 3 at network A side, then the UE can indicate the allowedFeatureSetsList= [0][2] and AllowedBandEntries = [0][1] for the BC1. Thus the UE can determine available BC lists first, then determine the allowed (or selected) band entries and allowed FeatureSet Entries for each BC.



Fig 3: Temporary Capability Restriction Indication for the MUSIM
Note: In the Fig 3, we give only one BC, the UE can also indicate more than one available BCs as the legacy MN-SN coordination.
Proposal 1: The legacy MN-SN capability coordination scheme can also work for the MUSIM temporary Capability restriction, by which, the UE can indicate the [available BC list, the allowed (or selected) band entries and allowed FeatureSet Entries for each available BC] by Index to the network A
2.1.3 Solution B1 vs B2
In the last meeting, the B1/B2 was agreed to give high priority
· B1: Power saving/overheating reporting alike scheme, e.g. Report max MIMO layer, max CC numbers and some other critical UE capability parameters in the UAI.
· B2: Delta-signaling of UE capability based scheme, e.g. MN-SN coordination alike scheme: indicate the temporary UE capability restriction by allowed feature set list/Band combination list. 
Meanwhile, it has also been agreed that
	=>RAN2 aims to prioritize only few solutions and avoid multiple solutions for the same problem (FFS pending on solution details).


In this chapter, we compare two solutions B1 and B2 from different dimensions, including 
· Whether can provide the Comprehensive restriction information
· Signaling overhead
· Whether can solve the band conflict issue
· Simplicity
(1) Whether can provide the Comprehensive restriction information
With B1, it can only provide part of the capability parameters, furthermore, these capability parameters may only be reported per UE level to save the signaling overhead. While with B2, all of the available BC list and corresponding FeatureSetEnties for each BC can be indicated, thus the B2 can provide more Comprehensive restriction information to the network A.
(2) Signaling overhead
The signaling overhead of B1 depends on the reporting granularity, if per BC level reporting was supported, it would cost much signaling overhead. With B2, the available BC list, the allowed (or Selected) band entries and allowed FeatureSet Entries are all indicated by the Index, so less bits are needed.
(3) Whether can solve the band conflict 
With B1, the UE has to indicate more band or BC level information to indicate the band collision. With B2, the band conflict issue can be solved by nature for that the UE would only indicate available BC list to the network.
(4) Simplicity
For the B1, RAN2 has to determine which capability parameters shall be indicated in the UAI, which is quite difficult for the RAN2 to make the decision and may lead to non-convergence discussion. With B2, the legacy scheme was reused and RAN2 doesn’t need to discuss each capability parameter one by one.
Observation 3: The performance evaluation for B1 and B2 can be shortly summarized as in the Table 1.
Table 1: B1 vs B2
	Performance Evaluation
	B1
	B2

	Whether can provide the Comprehensive restriction information
	No (only part of the capability parameters are included)
	All the available BC list and corresponding FeatureSetEntries can be indicated

	Signaling overhead
	Depends on the reporting granularity e.g per BC, per Band or per UE
	Low, because it’s based on the Index

	Whether can solve the band conflict 
	No (or need additional information)
	Yes, can be solved by nature for that the UE would only indicate available BC list to the network

	Simplicity
	Complex because it’s hard to determine which capability parameters shall be indicated in the UAI, may lead to non-convergence discussion.
	Simple, reuse the legacy scheme, no need to discuss each capability parameter one by one.



Proposal 2: Take MN-SN capability coordination alike scheme (e.g. the UE indicates the available BC list, the allowed (or selected) band entries and allowed FeatureSet Entries for each BC to the network A) as baseline for the MUSIM temporary Capability restriction indication.
2.2 SCG/Scell Release/Deactivate
In the post email discussion, whether and how to support SCG/Scell Release/Deactivate was also discussed. In this chapter we fist discuss whether to support SCG/Scell Deactivate, then discuss how to support SCG/Scell Release.
2.2.1 SCG/Scell Deactivate
During the UE capability discussion, it has been clarified that the capabilities are defined from the configuration aspect, if the capabilities are defined from the Active aspect, it will clear be clear indicated in the filed description. Based on this, if the network only deactivate the scell/SCG, the related configuration are still kept, thus we doubt that the “deactivate scell/SCG” can really satisfy the temporary capability restriction requirement.
Observation 4: From the UE capability aspect, many capability parameters are defined from configuration instead of the activation aspect. The temporary capability restriction requirement may can’t be satisfied by only deactivating the SCG/Scell.
Proposal 3: Do not support SCG/Scell Deactivate.
2.2.2 SCG/Scell Release
For the SCG/Scell release, 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 indication (e.g. the UE indicates the available BC list, the allowed (or Selected) band entries and allowed FeatureSet Entries for each BC)
If MN-SN coordination alike scheme was adopted for the temporary capability restriction indication, the SCG/Scell release can be supported by nature, or that the network can determine SCG/Scell release based on the available BC list, the allowed (or Selected) band entries and allowed FeatureSet Entries for each BC.
Proposal 4: The SCG/Scell release can be supported by nature if MN-SN coordination alike scheme was adopted for the temporary capability restriction indication.
2.3 Scenarios Clarification
In this chapter, we’d like to share our further thinking about the the below Q3 in the post email discussion
Question A3: Can we confirm that the UE will be informed via RRC signaling whether the “NW allows” the reporting of UE capability change for dual-active MUSIM?
The rapporteur company also provide 2 cases for this question and several companies believe that we shall have some further discussion on this issue.
· Case 1: The NW A is connected and the UE requests capability change in NW A if allowed, to start the NW B activity.
· Case 2: the NW B (maybe LTE) is connected, and the NW A (maybe NR) starts RRC connection and at that time, the UE needs to know whether it is allowed to use/report constrained UE capabilities in NW A during this period. 
To better understand the case 2, we give a procedure as in the Fig 4, in which the UE is working at dual active state first, then the UE enter to Idle state at network A.


Fig 4: Procedure for Case2
As shown in the Fig4, once the UE need to establish connection with the network A, the UE can only support part of hardware resources. In other words, there is also temporary capability restriction at network A side. As shown in the Fig 4, if the network A doesn’t know this info, it would configure the UE with the original UE capability (i.e. without any temporary capability restriction), then the UE may be unable to accept the reconfiguration message and leads to connection failure. For example, the network B is at connected state with higher MIMO layer, then the network A can only work at SISO mode. However if the network A doesn’t know this restriction, it may reconfigure the UE with MIMO and finally leads to the UE reconfiguration fail. 
Proposal 5: The scenario in case 2 shall be considered in R18 MUSIM.
· Case 2: the NW B (maybe LTE) is connected, and the NW A (maybe NR) starts RRC connection and at that time, the UE needs to know whether it is allowed to use/report constrained UE capabilities in NW A during this period. 
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Temporary Capability Restriction Indication: Capability update
Observation 1: In the legacy MN-SN coordination, to indicate the capability limitation, for each available BC list selected at MN side, the MN indicates the capability restriction by indicating the selected band entries and allowed FeatureSet Entries.
Observation 2: In the legacy MN-SN coordination, the available BC list, the selected band entries and allowed FeatureSet Entries for each BC are all indicated by the Index, which can indicate the temporary capability restriction comprehensively with less signaling bits.

Proposal 1: The legacy MN-SN capability coordination scheme can also work for the MUSIM temporary Capability restriction, by which, the UE can indicate the [available BC list, the allowed (or selected) band entries and allowed FeatureSet Entries for each available BC] by Index to the network A.
Observation 3: The performance evaluation for B1 and B2 can be shortly summarized as in the Table 1.
Table 1: B1 vs B2
	Performance Evaluation
	B1
	B2

	Whether can provide the Comprehensive restriction information
	No (only part of the capability parameters are included)
	All the available BC list and corresponding FeatureSetEntries can be indicated

	Signaling overhead
	Depends on the reporting granularity e.g per BC, per Band or per UE
	Low, because it’s based on the Index

	Whether can solve the band conflict 
	No (or need additional information)
	Yes, can be solved by nature for that the UE would only indicate available BC list to the network

	Simplicity
	Complex because it’s hard to determine which capability parameters shall be indicated in the UAI, may lead to non-convergence discussion.
	Simple, reuse the legacy scheme, no need to discuss each capability parameter one by one.


Proposal 2: Take MN-SN capability coordination alike scheme (e.g. the UE indicates the available BC list, the allowed (or selected) band entries and allowed FeatureSet Entries for each BC to the network A) as baseline for the MUSIM temporary Capability restriction indication.
SCG/Scell Release/Deactivate
Observation 4: From the UE capability aspect, many capability parameters are defined from configuration instead of the activation aspect. The temporary capability restriction requirement may can’t be satisfied by only deactivating the SCG/Scell.
Proposal 3: Do not support SCG/Scell Deactivate.
Proposal 4: The SCG/Scell release can be supported by nature if MN-SN coordination alike scheme was adopted for the temporary capability restriction indication, 
Scenarios Clarification
Proposal 5: The scenario in case 2 shall be considered in R18 MUSIM.
· Case 2: the NW B (maybe LTE) is connected, and the NW A (maybe NR) starts RRC connection and at that time, the UE needs to know whether it is allowed to use/report constrained UE capabilities in NW A during this period. 
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