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1
Introduction
2UL CA_2A-46A is subjected to potential self-desensitization on B2 caused by 2UL IMD3 and IMD5 [1]. This contribution provides a separate MSD analysis in addition to a similar contribution from [2] for eLAA specifications development consideration.       
2
Discussion
The UE reference architecture used in this analysis is shown in Figure 2-1 where separate antenna topology has been assumed between B46 and all other lower frequency bands, including B2. 
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Figure 2-1 Reference architecture for 2UL CA_2A-46A MSD analysis caused by IMD
The MSD was calculated based on the front-end component linearity parameters as summarized in Table 2-1. Table 2-2 summarizes the isolation parameters also required for MSD estimation.
	Component
	IP3 (dBm)
	IP5 (dBm)

	Ant. Switch
	68
	53

	Diplexer
	86
	53

	Duplexer
	74
	53

	PA Forward
	31
	28

	PA Reversed
	30
	32

	LNA
	-6
	-10


Table 2-1 Front-end component linearity parameters for MSD calculation
	Isolation Parameter
	Value (dB)
	Comment

	Antenna to antenna
	10
	Main antenna to diversity antenna

	Antenna to antenna
	15
	B2 <-> B46

	PA (out) to PA (in)
	60
	PCB isolation (forward mixing)

	PA (out) to LNA (in)
	70
	B46 PA output to B2 LNA input

	Diplexer
	5
	Rejection at B46

	B2 duplexer
	60
	Rx rejection at B46

	B2 duplexer/filter
	50
	Rx band rejection at Tx band

	B2 duplexer
	50
	Tx band rejection at Rx band


Table 2-2 Front-end component isolation parameters for MSD calculation
2.1 IMD3 MSD

Link analysis for main path IMD3 power level, diversity path IMD3 power level, and MSD after MRC are summarized in Table 2.1-1, 2.1-2, and 2.1-3, respectively.

	Main Path

	Component
	PB2 (dBm)
	PB46 (dBm)
	IP3 (dBm)
	IMD3 (dBm)

	Antenna Switch
	20
	5
	68
	-91

	B2 Duplexer
	23
	0
	74
	-102

	B2 PA Forward
	23
	-15
	31
	-78

	B46 PA Forward
	-7
	23
	31
	-111

	B2 PA Reversed
	23
	-10
	30
	-71

	B46 PA Reversed
	-30
	23
	30
	-155

	Tx Total
	
	
	
	-70.2

	B2 LNA
	-27
	-47
	-6
	-86

	Total IMD
	
	
	
	-70.1

	Total IMD after CF
	
	
	
	-76.1


Table 2.1-1 IMD3 power level to B2 Rx main path

	Diversity Path

	Component
	PB2 (dBm)
	PB46 (dBm)
	IP3 (dBm)
	IMD3 (dBm)

	From Main Path
	
	
	
	-80.2

	Antenna Switch
	10
	5
	68
	-111

	Duplexer
	10
	0
	74
	-128

	B2 LNA
	-40
	-47
	-6
	-112

	Total IMD
	
	
	
	-80.2

	Total IMD after CF
	
	
	
	-86.2


Table 2.1-2 IMD3 power level to B2 Rx diversity path

	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-95
	-76.1
	-76.0

	Diversity Path (dBm)
	-95
	-86.2
	-85.6

	After MRC (dBm)
	
	
	-86.1

	MSD (dB)
	
	
	11.9


Table 2.1-3 MSD for B2 in 2UL CA_4A-46A caused by IMD3
2.2 IMD5 MSD

Link analysis for main path IMD5 power level, diversity path IMD5 power level, and MSD after MRC are summarized in Table 2.2-1, 2.2-2, and 2.2-3, respectively.

	Main Path

	Component
	PB2 (dBm)
	PB46 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	Antenna Switch
	20
	5
	53
	-127

	B2 Duplexer
	23
	0
	53
	-120

	B2 PA Forward
	23
	-15
	28
	--82

	B46 PA Forward
	-7
	23
	28
	-175

	B2 PA Reversed
	23
	-10
	32
	-93

	B46 PA Reversed
	-30
	23
	32
	-283

	Tx Total
	
	
	
	-81.7

	B2 LNA
	-27
	-47
	-10
	-112

	Total IMD
	
	
	
	-81.7

	Total IMD after CF
	
	
	
	-87.7


Table 2.2-1 IMD5 power level to B2 Rx main path

	Diversity Path

	Component
	PB2 (dBm)
	PB46 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	From Main Path
	
	
	
	-91.7

	Antenna Switch
	10
	5
	68
	-227

	Duplexer
	10
	0
	74
	-256

	B2 LNA
	-40
	-47
	-6
	-164

	Total IMD
	
	
	
	-91.7

	Total IMD after CF
	
	
	
	-97.7


Table 2.2-2 IMD5 power level to B2 Rx diversity path

	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-95
	-87.7
	-86.9

	Diversity Path (dBm)
	-95
	-97.7
	-93.1

	After MRC (dBm)
	
	
	-94.1

	MSD (dB)
	
	
	3.9


Table 2.2-3 MSD for B2 in 2UL CA_4A-46A caused by IMD5

3
Proposal
Proposal: Define 2UL CA_2A-46A MSD and test configurations as summarized in the table below.  
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_2A-46A
	2
	1880
	5
	25
	1960
	12.0
	FDD
	IMD3

	
	46
	5720
	20
	100
	5720
	N/A
	
	N/A

	CA_2A-46A
	2
	1880
	5
	25
	1960
	4.0
	FDD
	IMD5

	
	46
	5560
	20
	100
	5560
	N/A
	
	N/A


4
Conclusion

In this contribution, we provided 2UL CA_2A-46A MSD analysis and proposed both IMD3 and IMD5 MSD numbers for eLAA specification development consideration.
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