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1	Introduction
This contribution discusses MSD requirements for 1+3+28, 1+28+42, and 3+21+28 3DL 2 UL CA.

2	Discussion
1+3+28:

This CA combination has one IMD4 and IMD5 product that fall on top of own B1 RX and B3 RX channel, respectively.

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B3+B28
	B1
	IMD5
	|3*fB28 -2*fB1|
	1975
	5
	25
	1818.5
	5
	TBD
	TBD

	
	B28
	
	
	710.5
	5
	25
	
	
	
	

	
	B3
	IMD4
	|2*fB28 -2*fB3|
	1780
	5
	25
	2139
	5
	TBD
	TBD

	
	B28
	
	
	710.5
	5
	25
	
	
	
	



Table 1 Test points


We use a diplexer based reference architecture for the analysis. B1+B3 are combined using a quadplexer in high branch.



We analyze the amount of IMD using the following component linearity assumptions:

	Component
	IP4 (dBm)
	IP5 (dBm)

	Antenna switch
	56
	53

	Diplexer
	55
	53

	Duplexer
	55
	53

	LNA
	-6
	-10


Table 2 General linearity parameters

B1:

B28 duplexer TX attenuation at B1 RX							               32
B3 quadplexer TX attenuation at B1 RX							         35
B28 PA forward mixing IMD4 at PA output with 60dB isolation	       -47
B1 FE loss (switch+trace+filter)										          5

B3:

B28 duplexer TX attenuation at B3 RX							               30
B1 quadplexer TX attenuation at B3 RX							         46
B28 PA forward mixing IMD4 at PA output with 60dB isolation	        -46
B3 FE loss (switch+trace+filter)										          5


Antenna isolation 														  15
PCB isolation PA-PA 												   	  60
PCB isolation PAout-RX													  65
Diplexer isolation	 											 		        15
LNA NF																   	    5		
RFIC Pout																	    0
RFIC TX pin-pin isolation											     	  40

Based on these parameters we get the following MSD. 

B1 MSD:
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B3 MSD:

[image: ]

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B3+B28
	B1
	IMD5
	|3*fB28 -2*fB1|
	1975
	5
	25
	1818.5
	5
	2.5
	5.34

	
	B28
	
	
	710.5
	5
	25
	
	
	
	

	
	B3
	IMD4
	|2*fB28 -2*fB3|
	1780
	5
	25
	2139
	5
	2
	9.60

	
	B28
	
	
	710.5
	5
	25
	
	
	
	



1+28+42:

This CA combination has two IMD3 products falling on top of own B1 and B42 RX channel

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B28+B42
	B1
	IMD3
	|2*fB28 +*fB1|
	1955
	5
	25
	3425
	5
	TBD
	TBD

	
	B28
	
	
	735
	5
	25
	
	
	
	

	
	B28
	IMD3
	|2*fB28 -fB42|
	710.5
	5
	25
	2139
	5
	TBD
	TBD

	
	B42
	
	
	3560
	5
	25
	
	
	
	



Table 1 Test points


We use a triplexer based reference architecture for the analysis
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We analyze the amount of IMD using the following component linearity assumptions:

	Component
	IP3 (dBm)

	Antenna switch
	68

	Triplexer
	86

	Duplexer
	74

	LNA
	-6


Table 2 General linearity parameters
B42 MSD:
B28 duplexer TX attenuation at B42 RX							        30
B1 duplexer TX attenuation at B42 RX									  26
B28 PA forward mixing IMD3 at PA output with 60dB isolation	       -25
B28 PA RFIC P2P fw mixing IMD3 at PA output						 -30
B42 FE loss (switch+trace+filter)										    5.5

B1 MSD:
B28 duplexer TX attenuation at B1 RX							              32
B42 duplexer TX attenuation at B1 RX									  45
B28 PA forward mixing IMD3 at PA output with 60dB isolation	       -35.5
B28 PA RFIC P2P fw mixing IMD3 at PA output						 -41
B1 FE loss (switch+trace+filter)										          5

Antenna isolation 														  15
PCB isolation PA-PA 												   	  60
PCB isolation PAout-RX													  65
Diplexer isolation	 LB-HB												  30
Diplexer isolation MB-HB												  18
Diplexer isolation LB-MB											        20
LNA NF																   	    5		
RFIC Pout																	    0
RFIC TX pin-pin isolation											     	  40

Based on these parameters we get the following MSD. Please note that the CF is 1dB. 

B42 MSD:
[image: ]



B1 MSD:
[image: ]



	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B28+B42
	B1
	IMD3
	|2*fB28 +*fB1|
	1955
	5
	25
	3425
	5
	1.6
	14.91

	
	B28
	
	
	735
	5
	25
	
	
	
	

	
	B28
	IMD3
	|2*fB28 -fB42|
	710.5
	5
	25
	2139
	5
	1.6
	10.86

	
	B42
	
	
	3560
	5
	25
	
	
	
	



3+21+28:

This CA combination has only IMD5 product that falls on top of own B28 RX channel

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B3+B21+B28
	B3
	IMD5
	|3*fB21 -2*fB3|
	1782
	5
	25
	789
	5
	TBD
	TBD

	
	B21
	
	
	1451
	5
	25
	
	
	
	



Table 1 Test points


We use a triplexer based reference architecture for the analysis
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We analyze the amount of IMD using the following component linearity assumptions:

	Component
	IP5 (dBm)

	Antenna switch
	53

	Triplexer
	53

	Duplexer
	53

	LNA
	-10


Table 2 General linearity parameters

B21 duplexer TX attenuation at B28 RX							        44
B3 duplexer TX attenuation at B28 RX									  37
B21 PA forward mixing IMD5 at PA output with 60dB isolation	       -45
B21 PA RFIC P2P fw mixing IMD5 at PA output						 -52
B28 FE loss (switch+trace+filter)										    5.5

Antenna isolation 														  15
PCB isolation PA-PA 												   	  60
PCB isolation PAout-RX													  65
Diplexer isolation	 LB-HB												  30
Diplexer isolation MB-HB												  18
Diplexer isolation LB-MB											        20
LNA NF																   	    5		
RFIC Pout																	    0
RFIC TX pin-pin isolation											     	  40

Based on these parameters we get the following MSD. 


[image: ]


	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B3+B21+B28
	B3
	IMD5
	|3*fB21 -2*fB3|
	1782
	5
	25
	789
	5
	2.5
	0

	
	B21
	
	
	1451
	5
	25
	
	
	
	




3	Conclusion
MSD for B1+B3+B28 3DL 2UL CA MSD is provided.

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B3+B28
	B1
	IMD5
	|3*fB28 -2*fB1|
	1975
	5
	25
	1818.5
	5
	2.5
	5.34

	
	B28
	
	
	710.5
	5
	25
	
	
	
	

	
	B3
	IMD4
	|2*fB28 -2*fB3|
	1780
	5
	25
	2139
	5
	2
	9.60

	
	B28
	
	
	710.5
	5
	25
	
	
	
	



MSD for B1+B28+B42 3DL 2UL CA MSD is provided.

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B28+B42
	B1
	IMD3
	|2*fB28 +*fB1|
	1955
	5
	25
	3425
	5
	1.6
	14.91

	
	B28
	
	
	735
	5
	25
	
	
	
	

	
	B28
	IMD3
	|2*fB28 -fB42|
	710.5
	5
	25
	2139
	5
	1.6
	10.86

	
	B42
	
	
	3560
	5
	25
	
	
	
	



MSD for B3+B21+B28 3DL 2UL CA MSD is provided.

	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B3+B21+B28
	B3
	IMD5
	|3*fB21 -2*fB3|
	1782
	5
	25
	789
	5
	2.5
	0

	
	B21
	
	
	1451
	5
	25
	
	
	
	





4	References
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image4.emf
Main branch Source Victim LNA Antenna Diversity branch Victim LNA

B28 PA Forward mixing -25 -90 -84.5IMD from main path -98.4

B28 PA Forward mixing PCB -30 -95 -89.5B28 PA Forward mixing PCB -90.0

Total main IMD at antenna -82.9

Total IMD at main LNA -85.3 Total IMD at div LNA -88.0


image5.emf
Main branch Source Victim LNAAntenna Diversity branch Victim LNA

B28 PA Forward mixing -35.5 -92 -87IMD from main path -96.5

Antenna switch -83.5 -87 -85B28 PA Forward mixing PCB -100.5

Total main IMD at antenna -81.5

Total IMD at main LNA -83.6 Total IMD at div LNA -93.7


image6.emf
Main branch Source Victim LNA Antenna Diversity branch Victim LNA

Triplexer -104.5 -110 -104.5IMD from main path -118.4

B21 PA forward mixing PCB -45 -110 B21 PA Forward mixing PCB -110.0

Total main IMD at antenna -102.9

Total IMD at main LNA -106.0 Total IMD at div LNA -109.1
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Main branch Source Victim LNA Antenna Diversity branch Victim LNA

B3 PA Forward mixing -59 -94 -96IMD from main path -94.6

Triplexer -81 -86.5 -81B1 LNA via antenna ISO -106

Total main IMD at antenna -80.6

Total IMD at main LNA -84.4 Total IMD at div LNA -94.2
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Main branch Source Victim LNA Antenna Diversity branch Victim LNA

B28 PA Forward mixing -46 -96.5 -96IMD from main path -102.1

B1+B3 quadplexer -89.5 -93 -91.5B1 LNA via antenna ISO -96

Total main IMD at antenna -88.1

Total IMD at main LNA -91.2 Total IMD at div LNA -94.9


