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1	Introduction
This contribution provides some example UL CA MSD analysis including B46 UL

2	Discussion
All potential 2UL/2DL CA band combinations were listed in [1]. In this paper we analyse a couple of different combinations with common and separate antennas. We note that even some of the specifications assume single or separate TX antennas none of the implementations are prohibited by the standard as long as the requirements are met.

CA_3A-46A has IMD3 (B46-2*B3) and IMD5 relation (4*B3-B46). 

CA_7A-46A has IMD2 (B46-B7) and IMD5 relation (2*B46-3*B7).

We used the following architectures to analyse MSD. Please note that for CA_3A-46A only the separate TX-antennas architecture was used in this analysis.
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1
 Separate TX-antennas -architecture
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Figure 
2
 Common TX-antenna
 architecture
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The component parameters are as follows.

	Component
	IP2 (dBm)
	IP3 (dBm)
	IP5 (dBm)

	Antenna switch
	112
	68
	53

	Diplexer
	115
	86
	53

	Duplexer/Filter
	113
	74
	53

	PA forward mixing
	27
	30
	27

	PA reverse mixing
	38
	28
	32

	LNA
	5
	-5
	-10



Generic assumptions are:

PA gain							28
Antenna ISO						10/15
PCB ISO PAout-PAin			65
Diplexer ISO						20
B3/B7 BW						5

Component related assumptions are:

B46 filter rejection at B3 RX 						40
B46 filter rejection at B3 TX 						40
B3 Duplexer TX isolation							50
B3 Duplexer RX isolation							46
B3 Duplexer RX rejection at B46					30
B3 Duplexer TX rejection at B3 RX band 			43
B3 Duplexer TX rejection at B46 RX band 		17
B46 filter rejection at B7 RX 						35
B46 filter rejection at B7 TX 						35
Duplexer TX isolation								53
Duplexer RX isolation								48
Duplexer RX rejection at B46						40
B7 Duplexer TX rejection at B7 RX band 			45
B7 Duplexer TX rejection at B46 RX band 		25

These values are based on actual component. We can see there is a lot of room for further optimization, likely both in PA and filter characteristics. For instance B3 duplexer TX rejection at B46 is only 17dB because in the past the has not been any explicit requirement to push down the rejection.

IMD’s are as follows. Please not e that the respective MSD would be a tad smaller due to correction factors that are not included.

	CA configuration
	Antenna ISO
	IMD order
	Separate TX-antennas
	Common TX-antennas

	CA_3A-46A
	10
	IMD3
	42.45
	N/A

	
	15
	IMD3
	32.16
	N/A

	
	10
	IMD5
	31.82
	N/A

	
	15
	IMD5
	21.19
	N/A

	CA_7A-46A
	10
	IMD2
	37.97
	34.23

	
	15
	IMD2
	30.73
	27.02

	
	10
	IMD5
	0
	0

	
	15
	IMD5
	0
	0



Values in many cases are large. Please note that the difference in IMD5’s between these two combinations mostly comes from the different frequency relation; B3+B46 is 4*B3-B46 while B7+B46 is 2*B46-3*B7. We noticed that in many cases the dominating factor is LNA non-linearity, especially if the PA mixing characteristics are improved from the ones used in this analysis. We will more analysis for the next meeting but at the moment it seems inevitable that MSD will need to be defined for licensed band in case of UL CA including B46 UL.
3	Conclusion
Intermodulation for CA_3A-46A and CA_7A-46A was briefly analysed with initial parameters. While there is much room for improvement, the current results are so large that MSD for licensed band seems inevitable in case of UL CA including B46 UL.

Preliminary analysis shows the following IMD results, excluding CF.

	CA configuration
	Antenna ISO
	IMD order
	Separate TX-antennas
	Common TX-antennas

	CA_3A-46A
	10
	IMD3
	42.45
	N/A

	
	15
	IMD3
	32.16
	N/A

	
	10
	IMD5
	31.82
	N/A

	
	15
	IMD5
	21.19
	N/A

	CA_7A-46A
	10
	IMD2
	37.97
	34.23

	
	15
	IMD2
	30.73
	27.02

	
	10
	IMD5
	0
	0

	
	15
	IMD5
	0
	0
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