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1. Introduction
In 2DL2UL basket WID [1] combination CA_3A-42A was agreed as work item. This combination has several IMD problems due to frequency arrangement. This paper discusses, test points, correction factors and MSD due to IMD’s landing on B3 receive frequency.  
2. Discussion

The test points should be chosen with the worst case according to agreed WF [2]. For 2DL 2UL test point should be such that for selected UL frequency, the corresponding DL frequency is centered with the produced IMD frequency. The amount of IMD power that occupies the DL channel at the given test point frequency compared to the full IMD power defines the correction factor. The calculated test points and correction factors are tabulated in Table 1.
Table 1 Testpoints and correction factors for UL CA CA_3A-42A for IMD2, IMD4 and IMD5

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

	
	
	
	
	
	RB #
	
	
	

	B3+B42
	B3
	IMD2
	fB42 - fB3
	1740
	5
	25
	1835.0
	5
	0.47

	
	B42
	
	
	3575
	5
	25
	
	
	

	
	B3
	IMD4
	3*fB3 - fB42
	1765
	5
	25
	1860.0
	5
	1.3

	
	B42
	
	
	3435
	5
	25
	
	
	

	
	B3
	IMD5
	2*fB42 - 3*fB3
	1740
	5
	25
	1835.0
	5
	2.5

	
	B42
	
	
	3527.5
	5
	25
	
	
	


Values for both IMD2 and IMD4 analysis are shown in Table 2. The reference architecture is shown in Appendix 1.
Table 2 Common parameters for MSD analysis

	Other parameters
	Value
	Unit

	PCB ISO
	65
	dB

	Antenna Iso
	10
	dB

	BW
	5
	MHz

	Thermal noise
	-104.5
	dBm

	LNA NF
	3
	dB

	LTE SNR
	-1
	dB

	Single band sensitivity
	-97
	dBm

	Delta RIB
	0.2
	dB

	LNA IIP2
	20
	dBm

	LNA IIP4
	-6
	dBm


Component values used for MSD due to IMD2 are shown in table 3 and due to IMD4 are shown in table 4. 

Table 3 Component values for IMD2 analysis

	Component values
	Value
	Unit

	B3 PA forward IP2
	21.9
	dBm

	B3 PA reverse IM2
	24
	dBm

	B42 PA forward IP2
	29.1
	dBm

	B3 duplexer ISO
	50
	dB

	B42 filter attenuation at B3 TX&RX
and B3 duplexer attenuation B42
	40
	dB

	Triplexer Iso
	15
	dB

	B3 Duplexer IP2 and B42 filter IP2
	120
	dBm

	Switch IP2
	120
	dBm

	Triplexer IP2
	150
	dBm

	Switch IL B42
	0.8
	dB

	Switch IL B3
	0.6
	dB

	Duplexer IL
	3
	dB

	B42 Filter IL
	1.25
	dB

	Triplexer IL B3
	0.9
	dB

	Triplexer IL B42
	1.1
	dB

	PA Gain
	28
	dB


Table 4 Component values used for IMD4 analysis

	Component values
	Value
	Unit

	B3 PA forward IP4
	29.1
	dBm

	B3 PA reverse IM4
	30
	dBm

	B42 PA forward IP4
	40.6
	dBm

	B3 duplexer ISO
	50
	dB

	B42 filter attenuation at B3 TX&RX
and B3 duplexer attenuation B42
	40
	dB

	Triplexer Iso
	15
	dB

	B3 Duplexer IP4 and B42 filter IP4
	63
	dBm

	Switch IP4
	60
	dBm

	Triplexer IP4
	76
	dBm

	Switch IL B42
	0.8
	dB

	Switch IL B3
	0.6
	dB

	Duplexer IL
	3
	dB

	B42 Filter IL
	1.25
	dB

	Triplexer IL B3
	0.9
	dB

	Triplexer IL B42
	1.1
	dB

	PA Gain
	28
	dB


Using the parameters and component values from tables 1, 2, 3 and 4 we perform analysis to calculate total IMD for main receiver and diversity receiver. The number and derivation of values are shown in Table 5 for IMD2 and Table 6 for IMD4.
Table 5 IMD4 sources and total IMD2 at the B3 LNAs

	 
	Power [dBm]
	IMD2 [dBm]

	 
	PB3
	PB42
	Source
	Ant
	B3 PRX LNA
	B3 DRX LNA

	B3 DRX LNA
	-41.50
	-30.80
	-92.30
	NA
	NA
	-92.30

	B3 PRX LNA
	-25.50
	-34.70
	-80.20
	NA
	-80.20
	NA

	Triplexer
	19.30
	20.00
	-110.70
	-110.70
	-115.90
	-130.20

	B42 Filter
	-34.74
	21.10
	-93.64
	-94.54
	-113.84
	-108.84

	B3 Switch
	20.20
	5.75
	-92.65
	-93.55
	-96.95
	-107.85

	B42 Switch
	5.26
	22.35
	-109.35
	-150.25
	-209.55
	-164.55

	B3 Duplexer
	20.80
	6.55
	-88.95
	-90.45
	-88.95
	-104.75

	PA B3
	24.50
	-13.85
	-11.25
	-62.75
	-61.25
	-77.05

	PA B42
	-12.50
	23.15
	-18.45
	-59.95
	-119.85
	-74.25

	CF
	 
	 
	 
	 
	0.47
	0.47

	Total
	 
	 
	 
	 
	-61.66
	-72.84


Table 6 IMD4 sources and total IMD4 at the B3 LNAs

	 
	Power [dBm]
	IMD2 [dBm]

	 
	PB3
	PB42
	Source
	Ant
	B3 PRX LNA
	B3 DRX LNA

	B3 DRX LNA
	-41.50
	-30.80
	-137.30
	NA
	 
	-137.30

	B3 PRX LNA
	-25.50
	-34.70
	-93.20
	NA
	-93.20
	 

	Triplexer
	19.30
	20.00
	-150.10
	-150.10
	-155.30
	-169.60

	B42 Filter
	-34.74
	21.10
	-152.11
	-153.01
	-172.31
	-167.31

	B3 Switch
	20.20
	5.75
	-111.05
	-111.95
	-115.35
	-126.25

	B42 Switch
	5.26
	22.35
	-194.35
	-235.25
	-294.55
	-249.55

	B3 Duplexer
	20.80
	6.55
	-108.95
	-110.45
	-108.95
	-124.75

	PA B3
	24.50
	-13.85
	-27.65
	-79.15
	-77.65
	-93.45

	PA B42
	-12.50
	23.15
	-64.85
	-106.35
	-166.25
	-120.65

	CF
	 
	 
	 
	 
	1.30
	1.30

	Total
	 
	 
	 
	 
	-78.83
	-94.74


Sensitivity performance under the presence of the corresponding IMD interferers are analyzed and results are shown in tables 7 and 8.
Table 7 MRC combining and resulting MSD for due to IMD2
	 
	PRX @ Ant
	DRX @ Ant
	Unit

	Total Interferer 
	-56.46
	-68.54
	dBm

	Total noise
	-56.46
	-68.54
	dBm

	MRC Sensitivity
	-68.13
	 
	dBm

	Sensitivity requirement for 2DL 1UL
	-96.80
	 
	dBm

	MSD
	28.67
	 
	dB


Table 8 MRC Combining and resulting MSD due to IMD4

	 
	PRX @ Ant
	DRX @ Ant
	Unit

	Total Interferer 
	-73.63
	-90.44
	dBm

	Total noise
	-73.61
	-90.00
	dBm

	MRC Sensitivity
	-90.02
	 
	dBm

	Sensitivity requirement for 2DL 1UL
	-96.80
	 
	dBm

	MSD
	6.78
	 
	dB


Since RAN4 only specifies the worst case MSD, only MSD due to IMD2 should be considered.

3. Conclusion

Testpoints, CF and MSD analysis was presented and conclusion is summarized in table 9 below. 29 dB MSD is needed for B3 when UL CA_3A-42A is configured.
	CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	
	
	
	
	
	RB #
	
	
	
	

	B3+B42
	B3
	IMD2
	fB42 - fB3
	1740
	5
	25
	1835.0
	5
	0.47
	28.67

	
	B42
	
	
	3575
	5
	25
	
	
	
	

	
	B3
	IMD4
	3*fB3 - fB42
	1765
	5
	25
	1860.0
	5
	1.3
	6.78

	
	B42
	
	
	3435
	5
	25
	
	
	
	

	
	B3
	IMD5
	2*fB42 - 3*fB3
	1740
	5
	25
	1835.0
	5
	2.5
	FFS

	
	B42
	
	
	3527.5
	5
	25
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