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1. Introduction

In RAN4 #75 meetings, MSD test configurations had agreed to analyse the required MSD levels for 2UL/3DLs inter-band CA.
In this contribution, we provide required MSD levels for B1+B5+B7 and B3+B7+B20 CA band combination using common RF FE parameters and isolation characteristics of filter, antenna and PCB. 
2. Simulation assumptions for 2ULs/3DLs CA UE
Table 1 show the UE RF FE components parameters to determine MSD levels for each CA band combinations.
Table 1 UE RF Front-end component parameters 
	Component
	B1+B5+B7 & B1+B7
B3+B7+B20 & B3+B7
B3+B7+B20 & B3+B20

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

	Ant. Switch
	112
	68
	55
	55

	Diplexer (L+H)
	115
	87
	55
	55

	Diplexer (H+H)
	110
	85
	55
	55

	Duplexer
	100
	75
	55
	53

	PA Forward
	28.5
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10


Table 2 UE RF Front-end component isolation parameters
	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

	Diplexer
	10
	High/High band isolation

	PA (out) to PA (out)
	60
	L-H/H-L cross-band (diplexer + duplexer)

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

	LNA (in) to PA (out)
	60
	L-H/H-L cross-band (diplexer + duplexer)

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

	Duplexer
	50
	Tx band rejection at Rx band


Table 2 show the isolation levels according to the RF component. 
3. Analysis MSD levels for 2ULs/3DLs CA UE
From the simulation assumption, we analyzed the IMD products levels of each CA band combination as shown in Table3. 
Table 3 MSD results for 3DL/2ULs inter-band CA band combinations
	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	3rd DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B1+B5+B7
	B1
	IMD5
	3*fB1 - 2*fB7
	1968
	5
	25
	880
	5
	4.37
	0.22

	
	B7
	
	
	2512
	10
	50
	
	
	
	

	B3+B7+B20
	B3
	IMD2
	fB7 - fB3
	1737
	5
	25
	 806
	5
	2.63
	22.0

	
	B7
	
	
	2543
	10
	50
	
	
	
	

	
	B3
	IMD2
	fB3 + fB20
	1775
	10
	50
	2630
	10
	0.29
	22.7

	
	B20
	
	
	855
	5
	25
	
	
	
	

	
	B3
	IMD3
	2* fB3 - fB20
	1750
	10
	50
	2653
	10
	1.20
	1.8

	
	B20
	
	
	847
	5
	25
	
	
	
	


From the analysed results, we propose the MSD levels for B5+B7, B3+B5 and B3+B8 2ULs inter-band CA combinations.
Table 4 Proposed MSD levels for 3DL/2ULs inter-band CA band combinations
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	3rd DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode

	CA_1A-5A-7A
	CA_1A-7A
	1
	1968
	5
	25
	880
	5
	0.0
	FDD

	
	
	7
	2512
	10
	50
	
	
	
	

	CA_3A-7A-20A
	CA_3A-7A
	3
	1737
	5
	25
	806
	10
	22.0
	FDD

	
	
	7
	2543
	10
	50
	
	
	
	

	
	CA_3A-20A
	3
	1775
	10
	50
	2630
	10
	23.0
	FDD

	
	
	20
	855
	5
	25
	
	
	
	


4. Conclusions

In this contribution we analyzed the MSD level based on RF component characteristics according to the each CA band combinations. We propose the MSD levels for B1+B5+B7, B3+B7+B20 3DL/2ULs inter-band CA combinations in Table 4.
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