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1
Introduction 
2UL CA_3A-8A MSD for B3 caused by IMD5 has not been captured in prior analysis due to the consideration of the operator specific spectrum holding which is not subjected to IMD5 problem for B3. However, in recent CA_3A-7A-8A 2UL/3DL work item proposal, the proponent operator had identified that their B3+B8 spectrum ranges would not be free from IMD5 for B3. It was then agreed to revisit the MSD analysis for B3 caused by IMD5 for 2UL CA_3A-8A [1]. Though MSD and test configuration for B3 had been proposed by one company in last RAN4 meeting [2], this contribution provides additional analysis data for further consideration and also proposes to revise the test point as proposed in last meeting.                           
2
Discussion
2.1 Test configuration          
The potential impact to B3 DL sensitivity from 2UL CA_3A-8A can be realized by the following equations,
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where IMD5 can fall into B3 DL range. The frequency composition for IMD5 to directly fall on the B3 DL carrier can then be described by the following equations,
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The test point frequency composition proposed in last meeting as show in Table 2.1-1 however does not follow the above two equations where the IMD5 is actually offset by 5 MHz from DL carrier.

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

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

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1715
	10
	50
	1810
	TBD
	FDD

	
	8
	882.5
	5
	25
	927.5
	N/A
	


Table 2.1-1 2UL CA_3A-8A MSD test configuration for B3 proposed in [2]
As a result, it would not represent the worst-case desensitization condition as compared to the test configurations where IMD5 is center-aligned with the DL carrier.

Based on equation (4) and the principle of selecting the test point for being closer to the middle of the band, it is suggested to revise the test configuration to the following frequency locations,

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

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

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1747.5
	10
	50
	1842.5
	
	FDD

	
	8
	897.5
	5
	25
	942.5
	N/A
	


Table 2.1-2 Proposed 2UL CA_3A-8A MSD test configuration for B3
2.2 MSD          
The MSD was calculated based on the front-end component linearity parameters as summarized in Table 2.2-1. Table 2.2-2 summarizes the isolation parameters also required for MSD estimation.

	Component
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	56
	53

	Diplexer
	115
	86
	55
	53

	Duplexer
	100
	74
	55
	53

	Quadplexer
	113
	74
	55
	50

	PA Forward
	27
	30
	28 (LB)
	28

	
	
	
	32 (HB)
	

	PA Reversed
	38
	28
	33
	32

	LNA
	5
	-6
	-6
	-10


Table 2.2-1 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)

	Diplexer
	15
	High/low band isolation

	PA (out) to PA (out)
	50
	L-H/H-L cross-band (diplexer + duplexer)

	PA (out) to PA (out)
	50
	H-H cross-band (quadplexer)

	LNA (in) to PA (out)
	55
	L-H/H-L cross-band (diplexer + duplexer)

	LNA (in) to PA (out)
	50
	H-H cross-band (quadplexer)

	Duplexer
	50
	Tx band rejection at Rx band


Table 2.2-2 Front-end component isolation parameters for MSD calculation
Following the same MSD derivation process as in [3], the main path IMD power level, diversity path IMD power, and MSD after MRC are summarized in Table 2.2-3, 2.2-4, and 2.2-5, respectively.
	Main Path

	Component
	PB3 (dBm)
	PB8 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	Antenna Switch
	5
	20
	53
	-127

	Diplexer
	20
	20
	53
	-112

	B8 Duplexer
	5
	23
	53
	-115

	B3 PA Forward
	23
	-7
	28
	-164

	B8 PA Forward
	-7
	23
	28
	-79

	B3 PA Reversed
	23
	-27
	32
	-260

	B8 PA Reversed
	-27
	23
	32
	-115

	Tx Total
	 
	 
	 
	-79.0

	B8 LNA
	-35
	-27
	-10
	-100

	Total IMD
	 
	 
	 
	-79.0

	Total IMD after CF
	 
	 
	 
	-79.6


Table 2.2-3 IMD5 power level to B3 Rx main path

	Diversity Path

	Component
	PB3 (dBm)
	PB8 (dBm)
	IP5 (dBm)
	IMD5 (dBm)

	From Main Path
	 
	 
	 
	-89.0

	Antenna Switch
	-5
	10
	53
	-177

	Diplexer
	10
	10
	53
	-162

	B8 Filter
	-5
	10
	53
	-177

	B8 LNA
	-45
	-40
	-6
	-178

	Total IMD
	 
	 
	 
	-89.0

	Total IMD after CF
	 
	 
	 
	-89.6


Table 2.2-4 IMD5 power level to B3 Rx diversity path
	 
	Thermal
	IMD
	Total

	Main Path (dBm)
	-91
	-79.6
	-79.3

	Diversity Path (dBm)
	-91
	-89.6
	-87.2

	After MRC (dBm)
	 
	 
	-87.9

	MSD (dB)
	 
	 
	6.1


Table 2.2-5 MSD for B3 in 2UL CA_3A-8A caused by IMD5
3
Proposal
Based on the above analysis, the following test configuration and MSD were proposed for B3 in 2UL CA_3A-8A.

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

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

	
	
	
	
	
	
	
	

	CA_3A-8A
	3
	1747.5
	10
	50
	1842.5
	6.1
	FDD

	
	8
	897.5
	5
	25
	942.5
	N/A
	


Table 3-1 Proposed 2UL CA_3A-8A test configuration and MSD for B3
4
Conclusion
In this contribution, we derived the 2UL CA_3A-8A MSD level for B3 caused by IMD5 and proposed a new test configuration for consideration.     
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