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Introduction
This contribution discusses relation between threshold, actual MSD and specified MSD. 
Discussion
During the meeting, we raised that we need to avoid the situation that a UE indicates lower MSD capability without meaningful (though this is quite subjective) MSD improvement. The issue is illustrated in Figure 1.
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Figure 1: relation between specified MSD, needed improvement and MSD classes (Note that the thresholds are just examples)
Following discussions are about blue arrows in Figure 1.
Case 1/4: If specified MSD, e.g., 14 dB, is already within one of MSD classes (e.g., IV).
A question is that is the UE allowed to report the MSD class IV?
Firstly, this can be unnecessary signalling overhead. If network stores specified MSD information, then, this may be useless. In addition, if specified MSD is 7 dB in case 4 and if the UE indicates MSD class IV, this just makes network overestimates MSD as 15 dB if the network scheduling completely relies on the lower MSD capability (i.e., no stored information). 
Observation 1: If specified MSD is within one of MSD classes (a class = between two thresholds), should be UE allowed to report the MSD class? Or should we set a rule that UE should improve MSD until actual MSD value goes into a lower MSD class lower than the MSD class where the specified MSD belongs to?
Case 2: If specified MSD (e.g., 16 dB) is only a little bit larger than the upper threshold of one of the MSD classes (e.g., 15 dB of Class IV).
A question is that is the UE allowed to report the MSD class IV by only 1 dB MSD improvement?
This is more harmless than case 1, though still it can be considered that unnecessary signalling overhead specifically if a UE’s actual MSD is just below the threshold. And it may not be fair if there is a UE indicating a lower MSD class by improving MSD just by e.g., 1 dB, while if there is another UE indicating the same lower MSD class by improving MSD by e.g., 10 dB.
Observation 2: If specified MSD is only a little bit larger than one of the MSD classes, is the UE allowed to report the MSD class? For example, specified MSD is 16 dB, while upper threshold of lower MSD class is 15 dB. Is the UE allowed to indicate lower MSD capability by only 1 dB MSD improvement?
Case 3: Specified MSD is far above the highest MSD class threshold.
This case must have no problem, though UE may need large MSD improvement. According to feasibility study, however, large specified MSD improvement can be conducted by improving at least one key device component performance improvement linearly to some extent. Then, the improvement becomes gradually saturated. Hence improving remaining MSD requires more effort. Also, thus far, companies’ understanding is that if UE cannot have at least less than 15 or 18 dB MSD, the indication is not useful.
During RAN4#106 meeting’s offline discussion, we received a possible solution towards the above mentioned issues, which is illustrated as red arrows in Figure 1. That solution says that UE with lower MSD capability shall improve specified MSD down to lower MSD class after next. But with this solution, the highest MSD class is never used. For example, in the Figure 2, MSD class IV can be never reported.
Proposal: RAN4 should further discuss relation between specified MSD and MSD class and how to utilize MSD classes to make the capability meaningful as much as possible.
Conclusion
This document has made the following observations and proposal:
Observation 1: If specified MSD is within one of MSD classes (a class = between two thresholds), should be UE allowed to report the MSD class? Or should we set a rule that UE should improve MSD until actual MSD value goes into a lower MSD class lower than the MSD class where the specified MSD belongs to?
Observation 2: If specified MSD is only a little bit larger than one of the MSD classes, is the UE allowed to report the MSD class? For example, specified MSD is 16 dB, while upper threshold of lower MSD class is 15 dB. Is the UE allowed to indicate lower MSD capability by only 1 dB MSD improvement?
Proposal: RAN4 should further discuss relation between specified MSD and MSD class and how to utilize MSD classes to make the capability meaningful as much as possible.
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