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1. Introduction

In RAN4 #79 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 xDL/2UL inter-band CA combination considering normal 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 
	UE ref. architecture
	Cascaded Diplexer Architecture
	Quadplexer Architecture

	Component
	B1+B5+B40 & B1+B5
B2+B12+B30 & B2+B12
B3+B7+B8 & B3+B7

B3+B7+B8 & B3+B8
	B1+B3+B40 & B1+B3

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

	Ant. Switch
	112
	68
	55
	55
	112
	68
	55
	55

	Diplexer (L+H)
	115
	87
	55
	55
	-
	-
	-
	-

	Diplexer (H+H)
	110
	85
	55
	55
	110
	85
	55
	55

	Quadplexer
	-
	-
	-
	-
	110
	72
	55
	52

	Duplexer
	100
	75
	55
	53
	100
	75
	55
	53

	PA Forward
	28.5
	32
	30
	28
	28.5
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10
	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

	Quadplexer
	20
	high/high band isolation

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

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

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

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

	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+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	1950
	5
	25
	2380
	5
	2.7
	0.5

	
	B3
	
	
	1735
	5
	25
	
	
	
	

	B1+B3+B40
	B1
	IMD5
	3*fB1 -2*fB3
	1950
	5
	25
	2380
	10
	1.2
	0.21

	
	B3
	
	
	1735
	5
	25
	
	
	
	

	B1+B5+B40
	B1
	IMD4
	2*fB1 -2*fB5
	1977.5
	5
	25
	2305
	10
	1.5
	8.1

	
	B5
	
	
	826.5
	5
	25
	
	
	
	

	B2+B12+B30
	B2
	IMD4
	2*fB2 -2*fB12
	1885
	5
	25
	2353
	5
	3.1
	10.0

	
	B12
	
	
	708.5
	5
	25
	
	
	
	

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	 940
	5
	1.2
	14.1

	
	B7
	
	
	2530
	10
	50
	
	
	
	

	
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	2635
	10
	1.0
	25.1

	
	B8
	
	
	900
	5
	25
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	2635
	10
	1.8
	12.9

	
	B8
	
	
	910
	5
	25
	
	
	
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


From the analysed results, we propose the MSD levels for these inter-band CA band combinations with self-interference problems.
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-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-

FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	2380
	5
	25
	2380
	5
	1.0
	

	CA_1A-3A-40A1
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-

FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	2380
	10
	50
	2380
	10
	0.0
	

	CA_1A-5A-40A
	CA_1A-5A
	1
	1977.5
	5
	25
	2167.5
	5
	N/A
	TDD-
FDD

	
	
	5
	826.5
	5
	25
	871.5
	5
	
	

	
	
	40
	2305
	10
	50
	2305
	10
	8.0
	

	CA_2A-12A-30A
	CA_2A-12A
	2
	1885
	5
	25
	1965
	5
	N/A
	FDD-

FDD

	
	
	12
	708.5
	5
	25
	738.5
	5
	
	

	
	
	30
	2308
	5
	25
	2353
	5
	10.0
	

	CA_3A-7A-8A
	CA_3A-7A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD-

FDD

	
	
	7
	2530
	10
	50
	2650
	10
	
	

	
	
	8
	895
	5
	25
	940
	5
	14.0
	

	
	CA_3A-8A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD-

FDD

	
	
	8
	900
	5
	25
	945
	5
	
	

	
	
	7
	2515
	10
	50
	2635
	10
	25.0
	

	Note 1:      This requirement only for applicable to the fallback mode from DL CA_1A-3A-5A-40A with UL CA_1A-3A.


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 3DL/2ULs inter-band CA band combinations with self-interference problems in Table 4.
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