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1 Introduction

In the previous meetings, as one of non-spectrum related packet WI [1], the topic on the feasibility of lower MSD for inter-band CA/EN-DC/DC combinations was extensively discussed, And it was agreed that using the following example band combinations to study the feasibility of MSD improvement for different MSD types.

	· CA_n28-n40 (harmonic mixing)

· CA_n41-n77 (cross band isolation)

· CA_n1-n3-n78 and fallback combinations (IMD on the 3rd band, cross band isolation on CA_n1-n3 using 50MHz channel bandwidth, IMD2/4 and 2nd harmonic and harmonic mixing on CA_n3-n78)

Note 1: All supported power classes for the above example band combinations can be analyzed

Note 2: Band combinations with two bands are in the first priority


In the last meeting, we have provided some analysis on the effect of improving PCB isolation as well as antenna isolation for CA_n3-n78 [2], this contribution continue to do some analysis.
2 Discussion
2.1
Comparison of MSD improvement for different power class
In the last meeting, in order to evaluate the effect of improving PCB isolation as well as antenna isolation, we have made the calculations on IMD2 and IMD4 for CA_n3-n78 in our contribution [2]. In order to compare with MSD improvement for different power class, we made the following table based on the calculations.
Table 1, MSD difference between PC2 and PC3 for IMD2

	antenna isolation
(dB)
	PCB isolation (dB)

	
	60
	65
	70
	75
	80
	85
	90
	95
	100

	10dB
	6.1
	6
	5.7
	5.7
	5.6
	5.6
	5.6
	5.6
	5.6

	15dB
	6.2
	6.1
	6.1
	6.1
	6
	5.9
	5.9
	6
	6

	20dB
	6.2
	6.4
	6.4
	6.3
	6.2
	6.1
	6.1
	6.2
	6.1


Table 2, MSD difference between PC2 and PC3 for IMD4

	antenna isolation
(dB)
	PCB isolation (dB)

	
	60
	65
	70
	75
	80
	85
	90
	95
	100

	10dB
	11.3
	10.4
	9.7
	9.4
	9.3
	9.4
	9.3
	9.3
	9.3

	15dB
	11.3
	9.8
	9
	8.5
	8.4
	8.4
	8.3
	8.3
	8.3

	20dB
	9.7
	7.7
	6.5
	6
	5.9
	5.9
	5.8
	5.8
	5.8


From the table, it could be seen that the MSD difference between PC2 and PC3 for both IMD2 and IMD4 is quite large (5.6 dB~ 11.3 dB). And the MSD difference between PC2 and PC3 for IMD4 is larger than that for IMD2 in most cases. There we have the following two observations:
Observation 1: the MSD difference between PC2 and PC3 is quite large (5.6 dB~ 11.3 dB) for IMD2 and IMD4

Observation 2: the MSD difference between PC2 and PC3 for IMD4 is larger than that for IMD2 in most cases.

2.3 Cross band isolation for CA_n1-n3
According to the spec, there are IMD3 issues for CA_n1-n3 due to 2UL. To assess the potential MSD improvement, the following parameters in table 3 and table 4 are assumed.

 Table 3 RF-front component linearity IP3 parameters

	
	IP2 (dBm)

	Ant. Switch
	68

	Quadplexer
	74

	PA Forward
	30

	PA Reversed
	28

	LNA
	-6


Table 3 the isolation parameters

	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10~20
	Main antenna to diversity antenna

	PA (out) to PA (in)

PA(out) to LNA (in)
	60~100
	PCB isolation (PA forward mixing and n3 PA leakage into B1 LNA

	PA (out) to PA (out)
	45
	cross-band (Quadplxer)

	PA (out) to LNA (in)
	45
	cross-band (Quadplxer))


With above assumptions, we have made the calculations for IMD3, and the results for PC3 are summarized in figure 1.
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As seen from above figure 1, the following observations could be made for the IMD3 MSD of the combination n1 and n3. From our paper [1], these two observations are the same as those for CA_n3-n78
Observation 3: improving the PCB isolation can reduce the MSD, but when PCB isolation is above 80dB, the impact becomes very small.

Observation 4: improving the antenna isolation can reduce the MSD, especially when PCB isolation is high. 
3 Conclusion

In this paper, we first provide the comparison of MSD improvement for different power class based on the evaluation in [2] and give the following two observations:
Observation 1: the MSD difference between PC2 and PC3 is quite large (5.6 dB~ 11.3 dB) for IMD2 and IMD4

Observation 2: the MSD difference between PC2 and PC3 for IMD4 is larger than that for IMD2 in most cases.

And then we provide some analysis on the effect of improving PCB isolation as well as antenna isolation for CA_n1-n3. Based on the calculation results, we can get the following similar observations as for CA_n3-n78:

Observation 3: improving the PCB isolation can reduce the MSD, but when PCB isolation is above 80dB, the impact becomes very small.

Observation 4: improving the antenna isolation can reduce the MSD, especially when PCB isolation is high.
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