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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss the left issue on MSD Capability based on the conclusion from 124 meeting and the R4 LSin.
Discussion
For the usage of power class, R4 replied that in LS reply
RAN4 is aware that the new MSD capability will be signaled outside the BandCombination IE. Hence, the power class in the new MSD capability does not need to refer to the existing power class IEs. However, it is UE’s responsibility to align the power class for low MSD with the power class indicated in the band combination list and/or BandNR. RAN4's understanding is that there is no need to indicate power class per band for the case with 2 aggressor bands .
I.e., signaling wise, the power-class reported for each MSD type is 
1) In case of a single aggressor band, it is the power class of the band, for which the “maximum power class” is derived based on either per-band power class (if per-band-per-BC power class is not present) or per-band-per-BC power class, if present.
2) In case of two aggressor bands, it is the power class of the two-UL-band BC, for which the “maximum power class” is derived based on per-BC power class. 
NOTE that in case of “all”, the reported power class would have to be applicable to both 1 and 2 aggressor cases. 
And in the RRC spec, there is the term of highest power class as follows
lowerMSDRequest
Only if this field is present, the UE supporting lower MSD shall indicate the lower MSD capability for the requested power class if supported. Otherwise, the UE supporting lower MSD shall indicate the lower MSD capability for the highest supported power class of the band combination including victim band and aggressor band(s).
It would be good to clarify whether to leave it to UE implementation to derive the “highest power class”, or it has to be implicitly aligned with the power class reported in band-list and BC-list. 
Proposal 1 [bookmark: _Toc159163623]R2 clarify that whether 1) it is up to UE implementation to derive the “highest power class” and no need to align with the per-band/per-BC/per-band-per-BC power class reported, or 2) the derivation of “highest power class” has to be aligned with the per-band/per-BC/per-band-per-BC power class reported. In case-2, the reported “highest supported power class” is either the power class for the single aggressor band, based on the per-band or the per-band-per-BC power class, or the power class for the two aggressor band in total, based on the per-BC power class. 
For the MSD reporting when the power class filtering is indicated by network, 
1) [bookmark: _Hlk158993564]Based on R2-2311586, it seems the “highest supported power class” should be reported even if not included in the power class(es) requested by network
UE reports the lower MSD capability class per MSD type for the highest supported power class for the band combination
UE can additionally report lower MSD capability class per MSD type for other power classes if requested by the network/regulator
2) Based on R4-2321997, it seems that if the power class(es) requested by network do not include the “highest supported power class”, it does not need to be reported
If one or multiple power classes are requested by the network, the UE can, if supported, report [lowerMSD-r18] capability for the requested power class(es); otherwise, the UE shall report [lowerMSD-r18] capability for the highest supported power class for the given CA/DC configuration.
Proposal 2 [bookmark: _Toc159163624]R2 discuss when “highest supported power class” is NOT within the power class(es) that network explicitly indicates, whether the lower-MSD for the “highest supported power class” 1) is not reported, or 2) is reported only if the UE supports none of the power class(es) network explicitly indicates.
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	lowerMSD-r18
Indicates whether the UE supports lower maximum sensitivity degradation when the band is the victim band with sensitivity degradation as specified in 38.101-1 [2]. The victim band and associated aggressor band(s) are within at least one of inter-band CA or EN-DC band combinations supported by the UE.
This feature includes following parameters:
-	aggressorband1-r18 indicates the aggressor band which causes sensitivity degradation to the victim band. 
[bookmark: _Hlk151630906]-	aggressorband2-r18 indicates the additional aggressor band only when the sensitivity degradation to the victim band is caused by IMD of another two bands, i.e. aggressorband1-r18 and aggressorband2-r18 together.  
-	msd-Type-r18 indicates the MSD type, including harmonic, harmonic mixing, cross band isolation, IMD2, IMD3, IMD4, IMD5 and ‘all’. Value ‘all’ indicates the MSD capability class is applicable for all MSD types defined in this release, which are applicable to the associated victim band/aggressor band(s). 
-	msd-PowerClass-r18 indicates the applicable power class for the lower MSD capability class reported in msd-Class-r18. 
-	msd-Class-r18 indicates the lower MSD capability class as specified in 7.3A.7 in 38.101-1 [2]. 
The victim band and aggressor band(s) only consist of the bands requested by the network in frequencyBandListFilter.
	Band
	No
	N/A
	FR1 only


As clarified by CR Rapp, the reason to have this “another” is that
1) For the case where band-A is victim and band-A and band-B are aggressor, there is no need to include band-A into the aggressorband2, since based on the msd-Type, network can differentiate whether the msd is due to 1 (i.e., only band-B as the aggressor) or 2 aggressor (i.e., both band-A and band-B are aggressor);
2) For the case where band-A is victim and band-C and band-B are aggressor, it can be included in the aggressorband2. 
Observation 1 [bookmark: _Hlk157089021]The aggressorband2 is specified to be limited to the case where victim band is not the aggressor band. 
However, the problem comes from the ‘all’ codepoint
MSD-Information-r18 ::=    SEQUENCE {
    msd-Type-r18               ENUMERATED {harmonic, harmonicMixing, crossBandIsolation, imd2, imd3, imd4, imd5, all, spare8, spare7,
                                         spare6, spare5,spare4, spare3, spare2, spare1},
    msd-PowerClass-r18         ENUMERATED {pc1dot5, pc2, pc3},
    msd-Class-r18              ENUMERATED {classI, classII, classIII, classIV, classV, classVI, classVII, classVIII }
}
Since ‘all’ is used to indicate “all MSD types defined in this release”, for a LowerMSD entity where Victim Band = band-A, Aggressor Band1 = band-B, UE cannot differentiate the 3 cases below
1) When ‘all’ is for all MSD types of a single aggressor band case, i.e., only band-B as aggressor
2) When ‘all’ is for all MSD types of a dual aggressor band case, i.e., both band-A and band-B as aggressor
3) When ‘all’ is for all MSD types of both single and dual aggressor band case, i.e., both case 1) and 2) above
I.e., with the current signaling, UE can only use ALL for case-3, but cannot use ALL for case-1/2, and thus would cause additional signaling overhead, i.e., against the reason to use “another” in the FD.
Observation 2 The restriction on aggressorband2 would lead to ambiguity of report ‘all’ value for MSD, and thus restrict the applicability of “all” value.
Actually, the current ASN1 coding can already fully support the case to differentiate of case 1/2/3 above, as long as the ‘another’ restriction is removed.
Proposal 3 [bookmark: _Toc157089183][bookmark: _Toc159163625]Remove the ‘another’ restriction in 38.306 for aggressorband2 in lowerMSD-r18. 


Conclusion
We have the following proposals:
Proposal 1	R2 clarify that whether 1) it is up to UE implementation to derive the “highest power class” and no need to align with the per-band/per-BC/per-band-per-BC power class reported, or 2) the derivation of “highest power class” has to be aligned with the per-band/per-BC/per-band-per-BC power class reported. In case-2, the reported “highest supported power class” is either the power class for the single aggressor band, based on the per-band or the per-band-per-BC power class, or the power class for the two aggressor band in total, based on the per-BC power class.
Proposal 2	R2 discuss when “highest supported power class” is NOT within the power class(es) that network explicitly indicates, whether the lower-MSD for the “highest supported power class” 1) is not reported, or 2) is reported only if the UE supports none of the power class(es) network explicitly indicates.
Proposal 3	Remove the ‘another’ restriction in 38.306 for aggressorband2 in lowerMSD-r18.
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