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Introduction
CA_3A_42A dual-uplink feature had recently been introduced [1]. The frequency analysis shows that this CA combination is subjected to potential self-interference caused by UL IMD products. In this contribution, we derive the MSD levels for IMD2, IMD4, and IMD5 impinging on B3 as a reference for future specifications development. 
2
Discussion
The MSD was derived based on the front-end reference architecture as shown in Figure 2-1 [2] where the component linearity parameters as summarized in Table 2-1 and isolation parameters as summarized in Table 2-2 were used in calculation [3].
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Figure 2-1 CA_3A_42A reference architecture for MSD derivation
	Component
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	56
	53

	Triplexer
	115
	86
	55
	53

	Duplexer
	100
	74
	55
	53

	PA Forward
	27
	30
	32
	27

	PA Reversed
	38
	28
	33
	32

	LNA
	5
	-6
	-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

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

	Triplexer
	15
	Low/high/very high band isolation

	PA (out) to PA (out)
	60
	PCB isolation (PA reverse mixing)

	LNA (in) to PA (out)
	60
	Cross-band (B42 filter + triplexer)

	LNA (in) to PA (out)
	70
	PCB isolation (B42 PA leakage into B3 LNA)

	Duplexer
	50
	Tx band rejection at Rx band


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

The succeeding analysis was based on 5-MHz channel bandwidth for both B3 and B42. The MSD correction factor (CF) had been evaluated to be 0.4 dB, 1.0 dB, and 1.1 dB for IMD2, IMD4, and IMD5, respectively.

2.1 IMD2          
Following the same MSD derivation process as in [3], the main path IMD2 power level, diversity path IMD2 power, and MSD after MRC are summarized in Table 2.1-1, 2.1-2, and 2.1-3, respectively. 
	Main Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP2 (dBm)
	IMD2 (dBm)

	Antenna Switch
	20
	5
	112
	-87

	Triplexer
	20
	20
	115
	-75

	B3 Duplexer
	23
	5
	100
	-72

	B3 PA Forward
	23
	-7
	27
	-58

	B42 PA Forward
	-7
	23
	27
	-68

	B3 PA Reversed
	23
	-37
	38
	-99

	B42 PA Reversed
	-37
	23
	38
	-109

	Tx Total
	
	
	
	-57.4

	B3 LNA
	-27
	-47
	5
	-76

	Total IMD
	
	
	
	-57.3

	Total IMD after CF
	
	
	
	-57.7


Table 2.1-1 IMD2 power level to B3 Rx main path
	Diversity Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP2 (dBm)
	IMD2 (dBm)

	From Main Path
	
	
	
	-67.4

	Antenna Switch
	10
	-5
	112
	-107

	Triplexer
	10
	10
	115
	-95

	B3 Filter
	10
	-5
	100
	-95

	B3 LNA
	-40
	-55
	5
	-97

	Total IMD
	
	
	
	-67.3

	Total IMD after CF
	
	
	
	-67.7


Table 2.1-2 IMD2 power level to B3 Rx diversity path
	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-94
	-57.7
	-57.7

	Diversity Path (dBm)
	-94
	-67.7
	-67.7

	After MRC (dBm)
	
	
	-68.1

	MSD (dB)
	
	
	28.9


Table 2.1-3 MSD for B3 in B3_B42 2UL CA caused by IMD2
2.2 IMD4          
Following the same MSD derivation process as in [3], the main path IMD4 power level, diversity path IMD4 power, and MSD after MRC are summarized in Table 2.2-1, 2.2-2, and 2.2-3, respectively.
	Main Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP4 (dBm)
	IMD4 (dBm)

	Antenna Switch
	20
	5
	56
	-103

	Triplexer
	20
	20
	55
	-85

	B3 Duplexer
	23
	5
	55
	-91

	B3 PA Forward
	23
	-7
	32
	-81

	B42 PA Forward
	-7
	23
	32
	-151

	B3 PA Reversed
	23
	-37
	33
	-114

	B42 PA Reversed
	-37
	23
	33
	-244

	Tx Total
	
	
	
	-79.2

	B3 LNA
	-27
	-47
	-6
	-107

	Total IMD
	
	
	
	-79.2

	Total IMD after CF
	
	
	
	-80.2


Table 2.2-1 IMD4 power level to B3 Rx main path
	Diversity Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP4 (dBm)
	IMD4 (dBm)

	From Main Path
	
	
	
	-89.2

	Antenna Switch
	10
	-5
	56
	-143

	Triplexer
	10
	10
	55
	-125

	B3 Filter
	10
	-5
	55
	-140

	B3 LNA
	-40
	-55
	-6
	-154

	Total IMD
	
	
	
	-89.2

	Total IMD after CF
	
	
	
	-90.2


Table 2.2-2 IMD4 power level to B3 Rx diversity path
	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-94
	-80.2
	-80.0

	Diversity Path (dBm)
	-94
	-90.2
	-88.7

	After MRC (dBm)
	
	
	-89.3

	MSD (dB)
	
	
	7.7


Table 2.2-3 MSD for B3 in B3_B42 2UL CA caused by IMD4
2.3 IMD5          
Following the same MSD derivation process as in [3], the main path IMD5 power level, diversity path IMD5 power, and MSD after MRC are summarized in Table 2.3-1, 2.3-2, and 2.3-3, respectively.

	Main Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	Antenna Switch
	20
	5
	53
	-142

	Triplexer
	20
	20
	53
	-112

	B3 Duplexer
	23
	5
	53
	-133

	B3 PA Forward
	23
	-7
	27
	-100

	B42 PA Forward
	-7
	23
	27
	-140

	B3 PA Reversed
	23
	-37
	32
	-180

	B42 PA Reversed
	-37
	23
	32
	-250

	Tx Total
	
	
	
	-99.7

	B3 LNA
	-27
	-47
	-10
	-132

	Total IMD
	
	
	
	-99.7

	Total IMD after CF
	
	
	
	-100.8


Table 2.3-1 IMD5 power level to B3 Rx main path
	Diversity Path

	Component
	PB3 (dBm)
	PB42 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	From Main Path
	
	
	
	-109.7

	Antenna Switch
	10
	-5
	53
	-192

	Triplexer
	10
	10
	53
	-162

	B3 Filter
	10
	-5
	53
	-192

	B3 LNA
	-40
	-55
	-10
	-187

	Total IMD
	
	
	
	-109.7

	Total IMD after CF
	
	
	
	-110.8


Table 2.3-2 IMD5 power level to B3 Rx diversity path
	 
	Thermal
	IMD
	Total

	Main Path (dBm)
	-94
	-100.8
	-93.2

	Diversity Path (dBm)
	-94
	-110.8
	-93.9

	After MRC (dBm)
	 
	 
	-96.6

	MSD (dB)
	 
	 
	0.4


Table 2.3-3 MSD for B3 in B3_B42 2UL CA caused by IMD5
2.4 Test configurations          
Table 2.4-1 summarizes the proposed MSD test configuration for each IMD component, though only the most dominant term with IMD2 would be captured in technical specifications.

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

	B3
	IMD2
	fB42 - fB3
	1740
	5
	25
	 1835
	28.9

	B42
	
	
	3575
	5
	25
	3575
	N/A

	B3
	IMD4
	3*fB3 - fB42
	1765
	5
	25
	1860
	7.7

	B42
	
	
	3435
	5
	25
	 3435
	N/A

	B3
	IMD5
	2*f42 – 3*fB3
	1740
	5
	25
	 1835
	0.4

	B42
	
	
	3527.5
	5
	25
	3527.5
	N/A


Table 2.4-1 Proposed CA_3A_42A MSD test configuration
3
Conclusion
In this contribution, we derived the MSD levels for 2UL CA_3A_42A with proposed test configuration as summarized Table 2.4-1 for future specifications development consideration. 
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