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Introduction
In RAN2#122 meeting, the lower MSD issue was discussed based on the RAN4 requirement in [1]. The agreements in RAN2 are as follows.
	· R2 intends to support capability reporting to fullfill RAN4s requirements.
· R2 assumes that the proposed inheritance mechanism is for signaling optimization. It it not consistent with current mechanisms and R2 might not apply it.
· Invite for solutions discussion for next meeting.




In this meeting, RAN2 received a new LS [2] with more details. Based on the agreements so far and the latest RAN4 LS, we provide our further analysis on the capability signalling design for lower MSD in this contribution. 
Discussion
In RAN4’s LS, to save the signalling overhead, it is considered that the lower MSD capability is only reported for 2-band BCs (band combination) and 3-band BCs, and the lower MSD capability could be inherited to higher order BCs. However, as agreed in last RAN2 meeting, such kind of capability inheritance is not aligned with the legacy fallback principle in RAN2. In current RAN2 spec, the fallback principle only allows the capability inheritance from a higher order combination(i.e. parent BC) to a lower order combination(i.e. fallback BC), but it cannot be applied oppositely. 
From RAN2 perspective, to fullfil the RAN4 requirement without breaking the legacy fallback rule, there are following possible solutions:
· Alt1: Define the lower MSD capability in perUE level. This capability indicates a list of 2-band or 3-band combinations with MSD issue. In this way, a special kind of “band combination” specifically for lower MSD capability reporting is introduced, and the lower MSD capability for all existing band combinations could be derived from this special kind of “band combination”.
· Alt2: Define the lower MSD capability in perband level. The band where lower MSD capability is reported is considered to be the victim band. For each victim band, the aggressor band(s) should be indicated explicitly. In this way, no need to consider the fallback principle between band combinations. 
For the two alternatives above, we understand to avoid breaking the fallback rule and to save signalling overhead, the key point is the lower MSD capability should be defined outside the band combination. For the above two alternatives, we think the alt2 is more efficient on signalling. 
Proposal 1: The lower MSD capability is reported for each victim band in perband level. 
According to the RAN4 LS, the lower MSD capability includes following fields:
1) MSD threshold
It was agreed the maximum MSD threshold is around 20dB, but the exact values are still FFS.
2) Victim band/aggressor band
According to RAN4, there are two types of MSD band combinations:
a) two-band combination: the reception of the victim band is affected by the transmission of another aggressor band, or by dual UL transmission from these two bands (i.e. one victim band and one aggressor band).
b) three-band combination: the reception of the victim band is affected by the dual UL transmission of another two bands.
If proposal 1 is agreed, the victim band could be derived implicitly, and the aggressor band(s) of this victim band should be indicated explicitly.
3) MSD type
There are following types: harmonic, harmonic mixing, cross band isolation, inter modulation (IMD) and “ALL”. For inter modulation, there are four orders of 2,3,4 and 5. These four orders could be considered as four MSD types, i.e. IMD 2, IMD3, IMD4, and IMD5. 
4) Power class
For a band combination with MSD issue, the lower MSD threshold for the same MSD type is different for different power classes. According to RAN4 LS, the UE reports the lower MSD capability for the highest power class of the band combination. 
One issue is, if the lower MSD capability is reported outside the band combination, it is ambiguous what is the highest power class for the corresponding band combination. 
For example, there are following band combinations reported by the UE: 
BC#1: {bandA + bandB + bandC}, the highest power class is PC2;
BC#2: {bandA + bandB + bandD}, the highest power class is PC3;
The BC#1 and BC#2 both include bandA and bandB, however, the highest power class for the two BCs are different. In this case, we understand for lower MSD capability reporting, the UE should also indicate the applicable power class explicitly. Otherwise, if the power class is absent, the NW doesn’t know the reported lower MSD capability is for which power class. 
In conclusion, for the lower MSD capability reporting of the victim band, we think at least a 4-tuple unit <MSD threshold, aggressor band(s), MSD type, power class> should be reported. In other words, the lower MSD threshold is reported for the victim band per aggressor band(s) per MSD type per power class.
Proposal 2: If proposal 1 is agreed, for each victim band, the lower MSD capability is reported in a 4-tuple unit <MSD threshold, aggressor band(s), MSD type, power class>.
According to analysis above, for a specific victim band and aggressor band(s), there may be a large amount of information to be indicated when lower MSD is supported for different MSD types, which brings a heavy signalling overhead. We consider there may be a situation that the UE is able to support the lower MSD for this victim band/aggressor band(s) for all MSD types below a certain threshold. According to RAN4, an “ALL” MSD type could be defined to indicate the MSD threshold is for all possible MSD types for the pair of victim band/aggressor band(s).
Proposal 3: An “ALL” MSD type is defined to indicate the MSD threshold is for all possible MSD types for the pair of victim band/aggressor band(s).   
In our view, considering the lower MSD capability is used for better CA/DC configuration and scheduling for the network, the capability filter requested from the network is helpful to decrease signaling overhead. The lower MSD capability is only reported to the network when there is a requirement from the network. 
Proposal 4: The lower MSD capability is only reported when there is a request from the NW. 
Besides, in current spec, the supported band combinations are reported based on the frequency band filter requested from the NW (i.e. frequencyBandListFilter). If proposal 1 is agreed, the lower MSD capability will be reported outside the band combination. Then to save signalling overhead, the reported victim bands and aggressor bands for lower MSD capability should be within the frequency bands requested by the NW. 
Proposal 5: If lower MSD capability is requested by the NW, the reported victim bands and aggressor bands are within the list of the frequency bands requested from the NW in the freuqnecyBandListFilter.
Additionally, according to RAN4, the UE can report the lower MSD capability for other power classes (i.e. fallback power classes of the band combination) if requested by the network/regulator. For example, the highest supported power class for above BC#1 is PC2. Then the UE should report the lower MSD capability for PC2 if supported. If the NW is interested to other power class (e.g. PC3), the UE can additionally report the lower MSD capability for PC3 if supported. To fulfil the requirement, a capability filter on power class for lower MSD capability reporting should be introduced.
Proposal 6: If the NW requests for certain power class(es), the lower MSD capability for the highest power class as well as the requested power class(es) should be reported if supported; otherwise, the lower MSD capability for the highest power class of corresponding band combination including victim band and aggressor band(s) is reported.
The corresponding draft 38.331 and 38.306 CRs are provided in [3][4].
Conclusion
In this contribution, we have following proposals:
Proposal 1: The lower MSD capability is reported for each victim band in perband level. 
Proposal 2: If proposal 1 is agreed, for each victim band, the lower MSD capability is reported in a 4-tuple unit <MSD threshold, aggressor band(s), MSD type, power class>.
Proposal 3: An “ALL” MSD type is defined to indicate the MSD threshold is for all possible MSD types for the pair of victim band/aggressor band(s).   
Proposal 4: The lower MSD capability is only reported when there is a request from the NW. 
Proposal 5: If lower MSD capability is requested by the NW, the reported victim bands and aggressor bands are within the list of the frequency bands requested from the NW in the freuqnecyBandListFilter.
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