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1. Introduction

This contribution is an update to [1].  Slight adjustments to reduce margins where justified resulted in improved MSD values for some combinations; furthermore, all 2UL inter-band combinations have now been evaluated.

2. Discussion

MSD results are summarized below

	CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL RB #
	DL Fc (MHz)
	MSD (dB)

	B3
	IMD4
	3*fB20 - fB3
	1735
	5
	25
	 1830
	N/A

	B20
	
	
	847
	5
	25
	806
	9.7

	B3
	IMD4
	2*fB3 - 2*fB20
	1775
	5
	25
	1870
	2.2

	B20
	
	
	840
	5
	25
	 799
	N/A

	B3
	IMD4
	3*fB8 - fB3
	1755
	10
	50
	 1850
	N/A

	B8
	
	
	900
	5
	25
	945
	8.6

	B3
	IMD5
	2*fB3 - 3*fB8
	1780
	10
	50
	 1875
	N/A

	B8
	
	
	882.5
	5
	25
	927.5
	0

	B3
	IMD4
	3*fB3 - fB7
	1730
	5
	25
	 1825
	N/A

	B7
	
	
	2535
	10
	50
	2655
	15.7

	B4
	IMD4
	3*fB4 - fB7
	1730
	5
	25
	 1825
	N/A

	B7
	
	
	2535
	5
	25
	2655
	16.5

	B2
	IMD3
	2*fB2 - fB4
	1860
	20
	501
	1940
	9.4

	B4
	
	
	1752.5
	5
	25
	 2152.5
	N/A

	B2
	IMD5
	3*fB2 - 2*fB4
	1868.3
	5
	25
	 1948.3
	N/A

	B4
	
	
	1735
	5
	25
	2135
	4.8

	B3
	IMD2
	fB3 - fB5
	1721
	10
	50
	1816 
	N/A

	B5
	
	
	838
	5
	25
	883
	19.0

	B3
	IMD4
	2*fB3 - 2*fB5
	1771
	10
	50
	1866
	0

	B5
	
	
	838
	5
	25
	 883
	N/A

	B3
	IMD5
	2*fB3 - 3*fB5
	1715
	10
	50
	 1810
	N/A

	B5
	
	
	846.3
	5
	25
	891.3
	0

	B3
	IMD2
	fB3 - fB19
	1721
	5
	25
	 1816
	N/A

	B19
	
	
	838
	5
	25
	883
	23.0

	B3
	IMD4
	2*fB3 - 2*fB19
	1771
	5
	25
	1866
	2.2

	B19
	
	
	838
	5
	25
	 883
	 N/A

	B3
	IMD5
	2*fB3 - 3*fB19
	1712.5
	5
	25
	 1807.5
	 N/A

	B19
	
	
	842.5
	5
	25
	887.5
	0

	B3
	IMD2
	fB3 - fB26
	1721
	5
	25
	 1816
	 N/A

	B26
	
	
	838
	5
	25
	883
	20.5

	B3
	IMD4
	2*fB3 - 2*fB26
	1771
	5
	25
	1866
	2.2

	B26
	
	
	838
	5
	25
	 883
	N/A

	B3
	IMD5
	2*fB3 - 3*fB26
	1715
	5
	25
	1810
	N/A

	B26
	
	
	846.3
	5
	25
	891.3
	0

	B5
	IMD3
	fB7 - 2*fB5
	834
	5
	25
	879
	9.9

	B7
	
	
	2547
	10
	50
	 2667
	 N/A

	B5
	IMD5
	4*fB5 - fB7
	846.5
	5
	25
	891.5
	0

	B7
	
	
	2505
	10
	50
	 2625
	 N/A

	B7
	IMD3
	fB7 - 2*fB20
	2512
	10
	50
	2632 
	 N/A

	B20
	
	
	851
	5
	25
	810
	8.9

	B7
	IMD5
	4*fB20 - fB7
	2561
	10
	50
	 2681
	N/A

	B20
	
	
	840
	5
	25
	799
	0


A comparison is provided below
	CA
	IMD
	QCOM
	MediaTek (R4-145093)
	Nokia (R4-144718)

	B3
	IMD4
	3*fB20 - fB3
	N/A
	N/A
	N/A

	B20
	
	
	9.7
	18.9
	4

	B3
	IMD4
	2*fB3 - 2*fB20
	2.2
	6.0
	4

	B20
	
	
	N/A
	N/A
	N/A

	B3
	IMD4
	3*fB8 - fB3
	N/A
	N/A
	N/A

	B8
	
	
	8.6
	16.9
	3

	B3
	IMD5
	2*fB3 - 3*fB8
	N/A
	N/A
	

	B8
	
	
	0
	0
	

	B3
	IMD4
	3*fB3 - fB7
	N/A
	N/A
	N/A

	B7
	
	
	15.7
	12.4
	12

	B4
	IMD4
	3*fB4 - fB7
	N/A
	N/A
	N/A

	B7
	
	
	16.5
	14.9
	13

	B2
	IMD3
	2*fB2 - fB4
	9.4
	5.7
	1

	B4
	
	
	N/A
	N/A
	N/A

	B2
	IMD5
	3*fB2 - 2*fB4
	N/A
	N/A
	N/A

	B4
	
	
	4.8
	12.4
	4

	B3
	IMD2
	fB3 - fB5
	N/A
	N/A
	N/A

	B5
	
	
	19.0
	31.3
	29

	B3
	IMD4
	2*fB3 - 2*fB5
	0
	4.2
	5

	B5
	
	
	N/A
	N/A
	N/A

	B3
	IMD5
	2*fB3 - 3*fB5
	N/A
	N/A
	

	B5
	
	
	0
	2.5
	

	B3
	IMD2
	fB3 - fB19
	N/A
	N/A
	N/A

	B19
	
	
	23.0
	35.3
	29

	B3
	IMD4
	2*fB3 - 2*fB19
	2.2
	6.0
	4

	B19
	
	
	 N/A
	 N/A
	N/A

	B3
	IMD5
	2*fB3 - 3*fB19
	 N/A
	 N/A
	

	B19
	
	
	0
	0
	

	B3
	IMD2
	fB3 - fB26
	 N/A
	 N/A
	N/A

	B26
	
	
	20.5
	32.8
	28.5

	B3
	IMD4
	2*fB3 - 2*fB26
	2.2
	6.0
	4

	B26
	
	
	N/A
	N/A
	N/A

	B3
	IMD5
	2*fB3 - 3*fB26
	N/A
	N/A
	

	B26
	
	
	0
	2.8
	

	B5
	IMD3
	fB7 - 2*fB5
	9.9
	20.9
	15

	B7
	
	
	 N/A
	 N/A
	N/A

	B5
	IMD5
	4*fB5 - fB7
	0
	16.4
	

	B7
	
	
	 N/A
	 N/A
	

	B7
	IMD3
	fB7 - 2*fB20
	 N/A
	 N/A
	N/A

	B20
	
	
	8.9
	19.8
	14

	B7
	IMD5
	4*fB20 - fB7
	N/A
	N/A
	

	B20
	
	
	0
	15.5
	


From this comparison, it can be seen that there is a wide disparity between results from different companies.  Furthermore, in some cases, the MSD is exceedingly large.  With such large MSD, it can be questioned how useful the specification is.  For example, we note that the largest reference sensitivity degradations currently specified are 10 dB for 3rd harmonic exception, 7.6 dB for NC intra-band RNCIB, and 14 dB for ACS.  However, here, the largest relaxations are on the order of 30 dB.  
To gain insight into the differences in results between companies, we compare the analyses for the B3+B20 example.  It can be seen that in all cases, the dominant component is the PA forward IM from Band 20.  The IMD4 component into the primary Band 20 LNA input is -67 dBm [2], -91 dBm [3], and -80.1 dBm in the analysis of this paper, leading to MSD values of 18.9 dB, 4 dB, and 9.7 dB, respectively.  The differences in the PA forward IM component come from different measurements of the Band 20 PA IIP4 as well as assumed duplexer Rx isolation.  The analysis in [2] assumed moderate PA linearity and moderate duplexer isolation, whereas the analysis in [3] assumed exceptional PA linearity with moderate duplexer isolation.  The analysis in this paper assumed moderated PA linearity with improved duplexer isolation of 50 dB.  Similar differences exist in other band combinations.  Each of the analyses provided represents a valid design tradeoff.  However, even small differences in assumptions can lead to large variation in MSD.  Considering also that the basis for many of these assumptions is a single measurement at room temperature, there is large uncertainty in the final result, which also is consistent with the large variation observed.  Given this, we propose to take the maximum MSD relaxation value obtained by multiple companies as the specification since each estimate represents a valid design choice and the specification is intended to be the maximum sensitivity degradation.
3. Conclusion
In this contribution, we present results on MSD for four of the 2UL inter-band combinations.  
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