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Introduction
CA_8A_41A 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 IMD3 and IMD5 products. In this contribution, we derive the MSD level for B8 as a reference for future specifications development. 
2
Discussion
2.1 IMD3        
Table 2.1-1 presents the IMD3 frequency analysis for 2UL CA_8A_41A. It can be seen that IMD3 only overlaps with B8 DL range by 5 MHz, i.e., from 925 MHz to 930 MHz.

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 880
	 915
	 2496
	 2690

	2-tone 3rd order IMD products
	|2*fx_low – 1* fy_high|
	|2*fx_high – 1*fy_low|
	|2*fy_low – 1*fx_high|
	|2*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	666 – 930 
	4077 – 4500


Table 2.1-1 2UL CA_8A_41A IMD3 frequency analysis

For B8 DL carrier to be completely covered by IMD3 frequency range, the carrier bandwidth can only be 1.4 MHz, 3 MHz, and 5 MHz. Three possible frequency arrangements can be considered for worst-case MSD, as summarized in Table 2.1-2.
	B41 UL fc (MHz)
	B41 BW (MHz)
	B8 UL fc (MHz)
	B8 BW (MHz)
	B8 DL Range (MHz)
	IMD Range (MHz)
	CF (dB)

	2685
	10
	882.5
	5
	925 - 930
	910 – 930
	>6

	2685
	10
	881.5
	3
	926 - 929
	914 - 930
	 >7

	2685
	10
	880.7
	1.4
	925 - 926.4
	917.2 - 930
	 ~9


Table 2.1-2 Possible frequency arrangements for worst-case MSD induced by IMD3 

The MSD can be derived based on the RF front-end component linearity and isolation parameters as summarized in 2.1-3 and 2.1-4, respectively.    

	Component
	IP3 (dBm)

	Ant. Switch
	65

	Diplexer
	83

	Duplexer
	71

	PA Forward
	30

	PA Reversed
	28

	LNA
	-6


Table 2.1-3 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)

	Diplexer
	15
	Low/high band isolation

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

	LNA (in) to PA (out)
	60
	Cross-band (B41 filter + Diplexer)

	LNA (in) to PA (out)
	70
	PCB isolation (B41 PA leakage into B8 LNA)

	Duplexer
	50
	Tx band rejection at Rx band


Table 2.1-4 Front-end component isolation parameters for MSD calculation

Following the same MSD derivation process as in [2], the main path IMD3 power level, diversity path IMD3 power level, and MSD after MRC are summarized in Table 2.1-5, 2.1-6, and 2.1-7, respectively (CF = 6 dB).
	Main Path

	Component
	PB8 (dBm)
	PB41 (dBm)
	IP3 (dBm)
	IMD3 (dBm)

	Antenna Switch
	20
	5
	65
	-85

	Diplexer
	20
	20
	83
	-106

	B8 Duplexer
	23
	5
	71
	-91

	B8 PA Forward
	23
	-7
	30
	-68

	B41 PA Forward
	-7
	23
	30
	-108

	B8 PA Reversed
	23
	-37
	28
	-94

	B41 PA Reversed
	-37
	23
	28
	-164

	Tx Total
	
	
	
	-67.9

	B8 LNA
	-27
	-47
	-10
	-78

	Total IMD
	
	
	
	-67.5

	Total IMD after CF
	
	
	
	-73.5


Table 2.1-5 IMD3 power level to B8 Rx main path

	Diversity Path

	Component
	PB8 (dBm)
	PB41 (dBm)
	IP3 (dBm)
	IMD5 (dBm)

	From Main Path
	
	
	
	-77.9

	Antenna Switch
	10
	-5
	65
	-115

	Diplexer
	10
	10
	83
	-136

	B8 Filter
	10
	-5
	71
	-127

	B8 LNA
	-40
	-47
	-10
	-104

	Total IMD
	
	
	
	-77.9

	Total IMD after CF
	
	
	
	-83.9


Table 2.1-6 IMD3 power level to B8 Rx diversity path
	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-94
	-73.5
	-73.4

	Diversity Path (dBm)
	-94
	-83.9
	-83.5

	After MRC (dBm)
	
	
	-83.9

	MSD (dB)
	
	
	13.1


Table 2.1-7 MSD for B8 in B8_B41 2UL CA caused by IMD3 (5MHz DL)
2.2 IMD5          
Since the CA_8A_41A UL IMD5 frequency composition is similar to CA_5A_7A and CA_7A_20A, the same MSD derivation process as presented in [2] can be also be applied. Table 2.2-1 and Table 2.1-4 summarize the RF front-end component linearity and isolation parameters respectively, which are required for IMD5 power level calculation.  
	Component
	IP5 (dBm)

	Ant. Switch
	53

	Diplexer
	53

	Duplexer
	53

	PA Forward
	27

	PA Reversed
	32

	LNA
	-10


Table 2.2-1 Front-end component linearity parameters for MSD calculation

Though the transmission bandwidth for B8 in this CA combination can be lower than 5 MHz, to maintain the consistency of 2UL CA MSD test configurations with all other CA combinations, 5 MHz carrier bandwidth is chosen for B8 and 10 MHz is chosen for B41. The MSD correction factor under this bandwidth combination is 3.4 as had been derived in [2].
Following the same MSD derivation process as in [2], the main path IMD5 power level, diversity path IMD5 power level, and MSD after MRC are summarized in Table 2.2-2, 2.2-3, and 2.2-4, respectively. 
	Main Path

	Component
	PB8 (dBm)
	PB41 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	Antenna Switch
	20
	5
	53
	-127

	Diplexer
	20
	20
	53
	-112

	B8 Duplexer
	23
	5
	53
	-115

	B8 PA Forward
	23
	-7
	27
	-70

	B41 PA Forward
	-7
	23
	27
	-170

	B8 PA Reversed
	23
	-37
	32
	-120

	B41 PA Reversed
	-37
	23
	32
	-310

	Tx Total
	
	
	
	-70.0

	B8 LNA
	-27
	-47
	-10
	-112

	Total IMD
	
	
	
	-70.0

	Total IMD after CF
	
	
	
	-73.4


Table 2.2-2 IMD5 power level to B8 Rx main path
	Diversity Path

	Component
	PB8 (dBm)
	PB41 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	From Main Path
	
	
	
	-80.0

	Antenna Switch
	10
	-5
	53
	-177

	Diplexer
	10
	10
	53
	-162

	B8 Filter
	10
	-5
	53
	-177

	B8 LNA
	-40
	-47
	-10
	-164

	Total IMD
	
	
	
	-80.0

	Total IMD after CF
	
	
	
	-83.4


Table 2.2-3 IMD5 power level to B8 Rx diversity path
	
	Thermal
	IMD
	Total

	Main Path (dBm)
	-94
	-73.4
	-73.4

	Diversity Path (dBm)
	-94
	-83.4
	-83.0

	After MRC (dBm)
	
	
	-83.5

	MSD (dB)
	
	
	13.5


Table 2.2-4 MSD for B8 in B8_B41 2UL CA caused by IMD5 (5MHz DL)
2.3 Test configuration          
Although both IMD3 and IMD5 can cause B8 sensitivity degradation, considering that the MSD level for IMD3 is slightly less than IMD5 and the IMD3 impacted frequency range is only from 925 MHz to 930 MHz, it is suggested that the MSD and test configuration is defined based on IMD5 for this UL CA combination.

Table 2.3-1 summarizes the proposed MSD test configuration.

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

	B8
	IMD5
	4*f8 – f41
	895
	5
	25
	 940
	13.5

	B41
	
	
	2640
	10
	25
	2640
	N/A


Table 2.3-1 Proposed CA_8A_41A MSD test configuration
3
Conclusion
In this contribution, we derived the MSD level for 2UL CA_8A_41A with proposed test configuration as summarized Table 2.3-1 for future specifications development consideration. 
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