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1 Introduction
This contribution will discuss the MSD requirement for 3DL/2UL DC combinations including DC_3A-7A_n78A, DC_3A-20A_n78A and DC_7A-20A_n78A.
2 Discussion
For the 3DL/2UL MSD analysis, the cases that harmonic issue and IMD interference fall into the own Rx frequency of interfering band have been discussed and specified in the constituent fallback mode, thus we mainly focus on the cases that the IMD falls in the 3rd band Rx frequency. The details for DC combination have self-desense problems into the own 3rd Rx frequency band are listed as below
· Additional IMD problem cases
· 2nd IMD : 

3DL_DC_7A-20A_n78A w/ 2UL_DC_20A_n78A ( 2nd IMD into B7
3DL_DC_7A-20A_n78A w/ 2UL_DC_7A_n78A ( 2nd IMD into B20
· 3rd IMD : 

3DL_DC_3A-7A_n78A w/ 2UL_DC_7A_n78A ( 3rd IMD into B3
3DL_DC_3A-20A_n78A w/ 2UL_DC_20A_n78A ( 3rd IMD into B3
· 4th IMD : 

3DL_DC_3A-7A_n78A w/ 2UL_DC_7A_n78A ( 4th IMD into B3

· 5th IMD : 

3DL_DC_7A-20A_n78A w/ 2UL_DC_7A_n78A ( 5th IMD into B20
This specific configuration for the MSD by additional IMD problem can be summarized in the following table. 

	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC

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

	DC_3A-7A_n78A
	3
	1725
	5
	25
	1820
	TBD
	FDD
	IMD3
|fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52
	3310
	N/A
	TDD
	N/A

	DC_3A-7A_n78A
	3
	1725
	5
	25
	1820
	TBD
	FDD
	IMD4
|2*fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3475
	10
	52
	3475
	N/A
	TDD
	N/A

	DC_3A-20A_n78A
	3
	1725
	5
	25
	1820
	TBD
	FDD
	IMD3
|fB78-2*fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3510
	10
	52
	3510
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	TBD
	FDD
	IMD2
|fB78-fB7|

	
	n78
	3370
	10
	52
	3370
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	TBD
	FDD
	IMD5
|2*fB78-3*fB7|

	
	n78
	3435
	10
	52
	3435
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2555
	5
	25
	2675
	TBD
	FDD
	IMD2
|fB78-fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3520
	10
	52
	3520
	N/A
	TDD
	N/A


We use the Triplexer-diplexer based RF front-end architecture to analyze the amount of IMD using the following component linearity assumptions:

Table 2 General linearity parameters
	Component
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Antenna switch
	112
	68
	56
	53

	Diplexer
	115
	86
	55
	53

	Triplexer
	113
	82
	55
	53

	PA forward mixing
	28
	32
	30
	28

	PA reverse mixing
	40
	30
	30
	30

	LNA
	5
	-6
	-6
	-10


Table 2 Attenuation and isolation

	Parameters
	Values (dB)

	Antenna isolation
	10

	PCB isolation PA-PA
	60

	Diplexer isolation
	15

	Triplexer isolation
	15

	Tx duplexer rejection at Rx Band
	50


Based on these parameters we get the following MSD. 

	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC

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

	DC_3A-7A_n78A
	3
	1725
	5
	25
	1820
	17.6
	FDD
	IMD3
|fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52
	3310
	N/A
	TDD
	N/A

	DC_3A-7A_n78A
	3
	1725
	5
	25
	1820
	8.6
	FDD
	IMD4
|2*fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3475
	10
	52
	3475
	N/A
	TDD
	N/A

	DC_3A-20A_n78A
	3
	1725
	5
	25
	1820
	17.3
	FDD
	IMD3
|fB78-2*fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3510
	10
	52
	3510
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	30.5
	FDD
	IMD2
|fB78-fB7|

	
	n78
	3370
	10
	52
	3370
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	3.0
	FDD
	IMD5
|2*fB78-3*fB7|

	
	n78
	3435
	10
	52
	3435
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2555
	5
	25
	2675
	30.8
	FDD
	IMD2
|fB78-fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3520
	10
	52
	3520
	N/A
	TDD
	N/A


3 Conclusion

This contribution discussed the MSD requirements for 3DL/2UL DC combinations including DC_3A-7A_n78A, DC_3A-20A_n78A and DC_7A-20A_n78A, and proposed to capture these MSD requirements to the corresponding TPs.
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