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1. Introduction
CA_8A-41A is agreed as WI in 2UL 2DL basket WI [1]. This combination has an IMD3 and IMD5 problem and according to WF [2], RAN4 specifies also MSD based on weaker IMD as opposed to what was agreed earlier [3]. In IMD3 case, the IMD product only lands partly on top of own receive channel as described in [4]. In addition, this combination has 1.4 MHz BW defined which is rare for CA configuration. In this paper we present analysis for MSD for IMD3 and IMD5 for 1.4 MHz and 5 MHz BWs and propose MSD. 
In RAN4#79 Nanjing, a WF for handling multiple IMD cases was agreed. According to the WF, more than one MSD test point can be defined for one combination.

2. Discussion

Mediatek [5] and Huawei [6] estimated IMD and MSD for this combination already in Nanjing. Huawei paper did not apply correction factor and presented only IMDs. Mediatek paper did not provide 1.4 MHz MSD estimates. The summary is provided in Table 5.
In this estimation, instead of using PA IP3 and IP5 values, we applied more reliable method as described in [7] Sub-section 2.1 Measured PA values are shown in Table 1.

Table 1 Measured PA linearity

	 
	 
	 
	Agg Pin
	IMD Out
	Own Pout

	8+41 
(B8 PA)
	Vendor A
	IMD3
	-10
	-10.8
	26

	
	
	
	-40
	< -52
	26

	
	Average
	
	-10
	-10.8
	26

	
	Vendor A
	IMD5
	-10
	-15.34
	25.8

	
	
	
	-40
	< -52
	26.2

	
	Vendor B
	
	-10
	-13.6
	25.8

	
	Average
	
	-10
	-11.47
	25.80


Other component values are shown in Table 2.
Table 2 Component values for MSD estimation for CA_8A-41A

	Component values
	Value
	Unit

	PA reverse IM3
	32
	dBm

	PA reverse IP5
	34
	dBm

	B41 PA forward IP3
	30
	dBm

	B41 PA forward IP5
	30
	dBm

	B8 duplexer ISO
	50
	dB

	B8 duplexer and div filter rejection @ B41
	37
	dB

	B41 filter attenuation at B8 TX&RX
	25
	dB

	Triplexer Iso
	15
	dB

	Diplexer ISO
	15
	dB

	B8 Duplexer IP3 and B41 filter IP3
	65
	dBm

	B8 Duplexer IP5 and B41 filter IP5
	53
	dBm

	Switch IP3
	65
	dBm

	Switch IP5
	46
	dBm

	Triplexer IP3
	73
	dBm

	Triplexer IP5
	57
	dBm

	Switch IL B41
	0.8
	dB

	Switch IL B8
	0.6
	dB

	B8 Duplexer IL
	3.7
	dB

	B41 Filter IL
	3.6
	dB

	Triplexer IL B8
	0.9
	dB

	Triplexer IL B41
	1.1
	dB

	PA Max Gain
	30
	dB

	PA Gain at agressor freq
	15
	dB

	B41 PA Noise @ B8 RX
	-130
	dBm/Hz

	B8 PA Max Gain @ B41
	20
	dB

	B8 div filter loss
	3
	dB


The resulting IMD3 levels are shown in Table 3
Table 3 IMD3 levels at difference reference points

	 
	Power [dBm]
	IMD3 [dBm]

	 
	PB8
	PB41
	Source
	Ant
	B8 PRX LNA
	B8 DRX LNA

	B8 DRX LNA
	-34
	-34
	-90
	NA
	 
	-90

	B8 PRX LNA
	-24
	-30
	-67
	NA
	-67
	 

	Triplexer
	20
	20
	-86
	-86
	-91
	-100

	B41 Filter
	6
	21
	-157
	-172
	-176
	-185

	B8 Switch
	21
	8
	-82
	-83
	-86
	-96

	B41 Switch
	-19
	25
	-138
	-164
	-169
	-178

	B8 Duplexer
	22
	5
	-84
	-86
	-84
	-99

	PA B8
	25
	-19
	-37
	-88
	-86
	-96

	PA B41
	-17
	26
	-68
	-95
	-100
	-108

	PA B8 Input
	-5
	-35
	 
	 
	 
	 

	PA B41 Input
	-35
	-5
	 
	 
	 
	 

	CF 1.4  MHz
	 
	 
	 
	 
	8
	8

	Total
	 
	 
	 
	 
	-75
	-96

	CF 5  MHz
	 
	 
	 
	 
	6
	6

	Total 5 MHz
	 
	 
	 
	 
	-72
	-94


And IMD5 in table 4
Table 4 IMD5 levels at difference reference points

	 
	Power [dBm]
	IMD5 [dBm]

	 
	PB8
	PB41
	Source
	Ant
	B8 PRX LNA
	B8 DRX LNA

	B8 DRX LNA
	-29
	-29
	-107
	NA
	 
	-107

	B8 PRX LNA
	-24
	-30
	-87
	NA
	-87
	 

	Triplexer
	20
	20
	-128
	-128
	-133
	-142

	B41 Filter
	6
	21
	-164
	-179
	-183
	-192

	B8 Switch
	21
	8
	-93
	-94
	-97
	-107

	B41 Switch
	-19
	25
	-226
	-252
	-257
	-265

	B8 Duplexer
	22
	5
	-106
	-107
	-106
	-121

	PA B8
	25
	-19
	-38
	-90
	-88
	-97

	PA B41
	-17
	25
	-162
	-188
	-193
	-202

	PA B8 Input
	-5
	-35
	 
	 
	 
	 

	PA B41 Input
	-35
	-5
	 
	 
	 
	 

	CF 1.4 MHz
	 
	 
	 
	 
	7.8
	7.8

	Total 1.4 MHz
	 
	 
	 
	 
	-92
	-104

	CF 5 MHz
	 
	 
	 
	 
	3.3
	3.3

	Total 5 MHz
	 
	 
	 
	 
	-88
	-100


The resulting MSD are shown in Table 
Table 5 Summary of MSD levels

	CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL
	3rd DL Fc (MHz)
	DL BW (MHz)
	MSD

	
	
	
	
	
	RB #
	
	
	QC (This paper)
	MTK [5]
	HW [6]

	B8+B41
	B8
	IMD3
	fB41 – 2*fB8
	880.7
	1.4
	6
	925.7
	1.4
	9.7
	
	25.8

	
	B41
	
	
	2685
	10
	25
	
	
	
	
	

	
	B8
	IMD3
	fB41 – 2*fB8
	882.5
	5
	25
	927.5
	5
	6.8
	13.1
	20.7

	
	B41
	
	
	2685
	10
	25
	
	
	
	
	

	
	B8
	IMD5
	4*fB8-fB42
	900
	1.4
	25
	945
	1.4
	2.8
	
	21.7

	
	B41
	
	
	2655
	10
	25
	
	
	
	
	

	
	B8
	IMD5
	4*fB8-fB42 -
	900
	5
	25
	945
	5
	2.4
	13.5
	16.5

	
	B41
	
	
	2655
	10
	25
	
	
	
	
	


3. Conclusion

In this paper we present the analysis for CA_8A-41A UL CA. The MSD levels and test points are shown in table 5.
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