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1. Introduction
In last meeting, many agreements have been achieved on the temporary capability restriction. Based on the agreements, a RRC running CR was endorsed. Meanwhile, a post email discussion [Post123][234][MUSIM] was also left to further discuss the detail issues. In which, both the Asn.1 coding and the procedure description were further polished based on the companies’ inputs, some new Editor’s notes were also added. 
	· Editor’s note: Detailed signaling on how UE can indicate impacted musim-BandCombinationInfo for the proactive reporting is FFS.
· Editor’s note: Detail on the musim-candidateBandList is FFS. E.g. define a new musim-candidateBandList or reuse frequencyBandListFilter in the UECapabilityEnquiry
· Editor’s note: The UL/DL MIMO layer and/or the UL/DL supported bandwidth restriction (if supported) shall work for the MUSIM-BandToAffect, and the granularity is FFS. FFS restricted (lower) capabilities (e.g. with lower MIMO layer).


In this paper we share our further views on these remaining issues.
2. Discussion
In this chapter, we’d like to discuss the above 3 ED issues one by one:
2.1. MUSIM Band Combination Info
About the MUSIM band combination info, according to the latest TP in the post email discussion [Post123][234][MUSIM], the UE would report the constrained MUSIM band combination info, but the signaling detail of the MUSIM band combination info is FFS.
	MUSIM-ConstrainedBandCombList-r18  ::=   SEQUENCE (SIZE (1..maxBandComb)) OF MUSIM-ConstrainedBandComb-r18   
MUSIM-ConstrainedBandComb-r18  ::= SEQUENCE {
musim-BandCombinationInfo            FFS,
	musim-BandToForbiddenList-r18        MUSIM-BandToForbiddenList-r18 OPTIONAL,
	musim-BandToAffectList-r18           MUSIM-BandToAffectList-r18 OPTIONAL
}


Generally, there are 2 options to indicate the MUSIM band combination info:
· Option 1: Band combination Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
· Option 2: Report the detail frequency range combination.
The option 1 is quite simple to be understood while the option 2 is similar to the IDC reporting. In the IDC topic, only frequency range reporting required. For the MUSIM, we have agreed that the UE also need to report the affected capabilities e.g. MIMO layer, then to achieve the similar granularity as the BC based option, it would also require the UE to report the different MIMO layer restriction on the different frequency ranges and/or the different frequency range combinations. At the network side, the NW may also needs to determine which BCs are still available and which BCs would be affected first based on these reported frequency range information. Thus the option 1 would reduce the signaling overhead and also reduce the network processing complexity.
Proposal 1: The UE can indicate the MUSIM band combination info by Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
If the proposal 1 was agreed, for the case that the whole BC was forbidden (all of the band entries are forbidden), it only need to indicate the forbidden BC index, so a MUSIM-ForbiddenBandCombList-r18 can be added to indicate which BCs are forbidden.
	musim-ForbiddenBandCombList-r18         MUSIM-ForbiddenBandCombList-r18   OPTIONAL
MUSIM-ForbiddenBandCombList-r18  ::=   SEQUENCE (SIZE (1..maxBandComb)) OF MUSIM-BandCombinationIndex 


Which is also aligned with the concept of “forbidden because of collision” in the previous agreement below (if the above proposal 1 was agreed). 
1. 1: The UE can indicate that some frequencies (e.g. frequency ranges, bands or BCs) are impacted by NW B so that they are:
1. 1) forbidden because of collision
1. 2) having restricted (lower) capabilities (e.g. with lower MIMO layer).
Proposal 2: Introduce a MUSIM-ForbiddenBandCombList-r18 to indicate forbidden BCs.
2.2. MUSIM Candidate Bands 
About the MUSIM candidate bands, an FFS issue was left in the latest TP of the post email discussion [Post123][234][MUSIM].
	Editor’s note: Detail on the musim-candidateBandList is FFS. E.g. define a new musim-candidateBandList or reuse frequencyBandListFilter in the UECapabilityEnquiry


In the current spec, there is a note on the frequencyBandListFilter in the UECapabilityEnquiry as below, thus the UE would at least have the frequencyBandListFilter.
	38331 5.1.6.4
NOTE 1:   Capability enquiry without frequencyBandListFilter is not supported.


The UE only need to report the supported band combinations that all of the bands are included in the frequencyBandListFilter. Then the question is whether there is a need to define a new musim-candidateBandList. The advantages of introducing new musim-candidateBandList is to reduce the signaling overhead of the UAI reporting. However it also increase the specification complexity. Furthermore, even without the new musim-candidateBandList, the UE still can determine the necessary proactive information reporting based on the measurement object configuration. 
Proposal 3: The frequencyBandListFilter in the UECapabilityEnquiry can be reused as MUSIM candidate bands. 
2.3. The granularity of the affected capabilities
The third issue is about the granularity of the affected capabilities, and the corresponding ED is as below:
	Editor’s note: The UL/DL MIMO layer and/or the UL/DL supported bandwidth restriction (if supported) shall work for the MUSIM-BandToAffect, and the granularity is FFS. FFS restricted (lower) capabilities (e.g. with lower MIMO layer).


But there is also an agreement on the MIMO layer reporting.
1. 3	Maximum MIMO layers/bandwidth restriction is reported per CC ((FFS how we signal this).
According to this agreement, it seems that it shall be reported per CC, however, we think this agreement is discussed under the reactive case, so for the proactive case, the granularity is still FFS.
Proposal 4: Ran 2 to confirm the below agreement is only for the reactive case.
1. 3	Maximum MIMO layers/bandwidth restriction is reported per CC ((FFS how we signal this).
If proposal 3 was confirmed, then RAN2 need to further discuss the granularity for the proactive case. For the proactive case, if we check the current UE capability signalling, we can see that both the MIMO layer and the bandwidth were reported per CC per BC (per FSPC).
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Fig 1: UE capability Structure
Thus, the ideal case is to take the same granularity as the current UE capability structure, i.e. per cc per BC. However, according to the companies’ feedback in the post email discussion, more companies prefer to take per band per BC to simplify the proactive case reporting because of the complexity of per FSPC reporting. 
For per Band per BC reporting, it means for a BC, the restriction on a band would be adopted to all of the CCs. For example, the BC1 has 3 band entries band X+Y+Z, then the band X and Y were affected, the per band per BC restriction for the band X is (maximum MIMO layer, maximum bandwidth) = (2 layer, 50M) and for the band Y is (maximum MIMO layer, maximum bandwidth) = (4 layer, 30M), the restricted capabilities would be changed as below, all of the CCs in one band would have to comply the per Band per BC level restriction. 


Fig 2: Restriction with per Band per BC Granularity
With per band per BC scheme, in the UAI, it doesn’t need to indicate the dedicated feature set entry and also the dedicate CCs, which would reduce the signaling overhead significantly at the cost of the performance reduction. An Asn.1 coding example can be as below:
	MUSIM-ConstrainedBandComb-r18  ::= SEQUENCE {
musim-BandCombinationInfo            FFS,
	musim-BandToForbiddenList-r18        MUSIM-BandToForbiddenList-r18 OPTIONAL,
	musim-BandToAffectList-r18           MUSIM-BandToAffectList-r18 OPTIONAL
}
MUSIM-BandToForbiddenList-r18 ::=  SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandEntryIndex   OPTIONAL,
MUSIM-BandToAffectList-r18 ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF MUSIM-CapabilityRestrictedBandParameters OPTIONAL

MUSIM-CapabilityRestrictedBandParameters               SEQUENCE {
	bandEntryIndex                           BandEntryIndex,
    musim-capabilityRestricted-r18       MUSIM-capabilityRestricted-r18  
}
BandEntryIndex       ::= INTEGER(1..maxSimultaneousBands)
MUSIM-capabilityRestricted-r18  ::=  SEQUENCE {
	musim-MIMO-Layers-DL-r18              INTEGER (1..8)          OPTIONAL,
	musim-MIMO-Layers-UL-r18              INTEGER (1..4)          OPTIONAL 
	supportedBandwidthDL 					SupportedBandwidth      OPTIONAL,
	supportedBandwidtUL 					SupportedBandwidth      OPTIONAL,
}


Proposal 5: For the MIMO layer and Bandwidth reporting in the proactive case, if per FSPC (per cc per BC) granularity can’t be accepted because of the complexity, per Band per BC granularity can be considered.
3. Conclusion and proposals
[bookmark: _GoBack]With the above analysis, we have the following proposals:
Proposal 1: The UE can indicate the MUSIM band combination info by Index, the Index indicates the position of the BC that reported in the supportedBandCombinationList of the UE capability message.
Proposal 2: Introduce a MUSIM-ForbiddenBandCombList-r18 to indicate forbidden BCs.
Proposal 3: The frequencyBandListFilter in the UECapabilityEnquiry can be reused as MUSIM candidate bands list. 
Proposal 4: Ran 2 to confirm the below agreement is only for the reactive case.
1. 3	Maximum MIMO layers/bandwidth restriction is reported per CC ((FFS how we signal this).
Proposal 5: For the MIMO layer and Bandwidth reporting in the proactive case, if per FSPC (per cc per BC) granularity can’t be accepted because of the complexity, per Band per BC granularity can be considered.
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