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1. Introduction

MSD for 2UL inter-band CA class A4 combinations has been discussed for several meetings.  In [2], a CR was agreed to specify MSD values for CA_1A-8A based on the average of estimates from four companies.  However, the MSD value for CA_1A-3A could not be agreed. 
2. Discussion

Estimates from four different companies CA_1A-3A MSD was summarized in [1] and reproduced below for convenience.

Table 1 Provided MSD levels for 2ULs inter-band CA band combinations (reproduced from [1])
	         Source
Band combination
	
	
	
	
	
	Nokia
(R4-150636, R4-150637)
	Qualcomm
(R4-73AH-0104)
	Media
Tek
(R4-151158)
	LGE
(R4-151159, R4-146947)
	AVG

	CA_1A_3A
	1
	1950
	5
	25
	2140
	22.6
	30
	23
	21.8
	24.4

	
	3
	1760
	5
	25
	1855
	
	
	
	
	

	CA_1A_8A
	1
	1965
	5
	25
	2155
	7.2
	5.4
	5.9
	4.3
	5.7

	
	8
	887.5
	5
	25
	932.5
	
	
	
	
	


Whereas an averaging approach could be agreed for CA_1A-8A, the same could not be agreed for CA_1A-3A because the operator did not express the same level of urgency to complete this combination, and some companies felt that the disparity between estimates was large.  It was suggested that the value of 30 dB MSD proposed by Qualcomm should be treated as an outlier and discarded from the averaging process.  If RAN4 agrees that in the averaging process, outliers should be discarded, then it must define what an outlier is and must recognize that outliers whose values are too small should also be discarded.  For example, in the CA_1A-8A combination the value of 4.3 dB might be considered a low-side outlier.  A review of the MSD values for other CA combinations may reveal other potential outliers, both high-side and low-side.
The determination of an outlier may consist of modeling the data with a statistical probability density function and discarding values which exceed a certain standard deviation about the mean.  It might be tempting to model the estimates as a Gaussian random variable, however, such a characterization would not be accurate since MSD is lower bounded (i.e., MSD cannot be less than zero) whereas the tails of a Gaussian distribution are unbounded.  Therefore, an one-sided asymmetric distribution must be considered, such as a Rician.  A more serious problem, however, is that it is not possible to obtain good reliability in a statistical sense from a dataset that contains only four values.  Therefore, we believe that discussion of using an approach to identify and discard outliers is not useful in general for MSD calculation.

Without embarking on such a discussion which is likely to draw a multitude of differing opinions and consume a number of additional meeting cycles, we consider the data that has already been presented.  For the sake of discussion, if the Qualcomm provided estimate of 30 dB is removed from the dataset, the average MSD value becomes 22.47 dB.  If we also remove the low-side value of 21.8 dB provided by LGE, the average MSD value becomes 22.8 dB.  Noting that the original value taking into account all of the data provides an average value of 24.4 dB, we see that these various method of averaging provide MSD values, when rounded, of 22, 23, and 24 dB.
We propose to take the middle value of 23 dB for the sake of progress, particularly since we question the usefulness in the network in the difference of 1 dB in MSD when the MSD value is 23 dB.  If companies are not ready to agree to this compromise value and want to pursue a more technically rigorous approach, we invite those companies to submit technical contributions with technical detail for further discussion.
3. Conclusion
We have proposed a compromise MSD value for CA_1A-3A of 23 dB for the sake of progress.
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