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1. Introduction
In this paper, we found that there are IMD issues for ENDC bands combination of DC_19_n1-n77 and DC_42_n1-n79. The contribution is to provide MSD levels for DC_19_n1-n77 and several observations for DC_42_n1-n79.
2. Discussion
1.1  Considerations of IMD and MSD for DC_42_n1-n79
Due to frequency of operation, the IMD of 2UL B42 and n79 falls into n1 RX band. There are IMD3 and IMD4 issues as follows. 
1. IMD3 of UL n79 and B42 : victim frequency range 1800 MHz – 2800 MHz overlaps with n1 RX band

2. IMD4 of UL n79 and B42 : victim frequency range 1600 MHz – 3200 MHz overlaps with n1 RX band

Observation 1: There are IMD3 and IMD4 issues of 2UL bands n79 and B42 which causes IMD spur in band n1.
MSD from specification [1] for DC_1A-42A_n79A is shown in Table 1. MSD of Band 1 in Table 2.1-1 can be reused for NR band n1 to accommodate IMD3 and IMD4 issues of 2UL bands B42 and n79 if 2UL configuration DC_42-n79 is needed and allowed.  
	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	(MHz)
	(dB)
	

	DC_1A-42A_n79A
	1
	1977.5
	5
	25
	2167.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	N/A

	
	42
	3490
	5
	25
	3490
	4.8
	IMD5

	
	42
	3402.5
	5
	25
	3402.5
	N/A
	N/A

	
	n79
	4640
	40
	216
	4640
	N/A
	N/A

	
	1
	1975
	5
	25
	2165
	15.5
	IMD3

	
	42
	3450
	5
	25
	3450
	N/A
	N/A

	
	n79
	4520
	40
	216
	4520
	N/A
	N/A

	
	1
	1950
	5
	25
	2140
	9.3
	IMD4


Table 2.1-1: MSD for DC_1A-42A_n79A
Observation 2: If 2UL configuration DC_42-n79 for DC_1A-42A_n79A or DC_42_n1-n79 is needed and allowed, IMD3 and IMD4 MSD of Band 1 for DC_1A-42A_n79A can be reused for NR n1 MSD DC_42_n1-n79 as shown in Table 2.1-2.
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	(MHz)
	(dB)
	

	DC_42A_n1A-n79A

DC_42C_n1A-n79A
	42
	3402.5
	5
	25
	3402.5
	N/A
	N/A

	
	n79
	4640
	40
	216
	4640
	N/A
	N/A

	
	n1
	1975
	5
	25
	2165
	15.5
	IMD3

	
	42
	3450
	5
	25
	3450
	N/A
	N/A

	
	n79
	4520
	40
	216
	4520
	N/A
	N/A

	
	n1
	1950
	5
	25
	2140
	9.3
	IMD4


Table 2.1-2: MSD for DC_42_n1-n79 
As for 2UL bands n1 and B42, IMD frequency overlaps with n79 RX band. If TDD bands B42 and n79 do not support simultaneous B42 UL and n79 DL, IMD issues of 2UL bands n1 and B42 do not impact n79 RX band.

Observation 3: The IMD frequency of 2UL B42 and n1 overlaps with n79 RX band and is shown in Table 2.1-3. If TDD bands B42 and n79 do not support simultaneous B42 UL and n79 DL, IMD issues of 2UL bands n1 and B42 do not impact n79 RX band. 

	n1 UL 
	B42 UL 
	IMD3 of 

2*B42-1*n1 
	IMD5 of 

4*n1-1*B42 
	n79 DL

	(MHz)
	(MHz)
	(MHz)
	(MHz)
	(MHz)

	1920-1980
	3400-3600
	4820-5280
	4080-4520
	4400-5000


Table 2.1-3: IMD frequencies of 2UL B42 and n1 
Observation 4: Because n77 and n79 do not support simultaneous TX/RX, there are 2 options for B42 filter selection when B42 co-band with n78 or not [3]. If TDD bands n79 and B42 support simultaneous B42 UL and n79 DL then MSD for IMD is needed. If TDD bands n79 and B42 support simultaneous B42 DL and n79 UL then MSD for this configuration is not needed for DC_42_n1-n79.
1.2  REFSENS Levels and MSD for DC_19_n1-n77
MSD from specification [1] for DC_1A-19A_n77A/n78A is shown in Table below. MSD of B1 in Table below can be reused for NR n1 to accommodate IMD3 issue of 2UL bands B19 and n77 for DC_19_n1-n77. 

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_1A-19A_n77A 
DC_1A-19A_n78A
	1
	1940
	5
	25
	2130
	17.8
	IMD3

	
	19
	832.5
	5
	25
	877.5
	N/A
	N/A

	
	n77, n78
	3795
	10
	50
	3795
	N/A
	N/A


Table 2.2-1: MSD for DC_1-19_n77/n78
Proposal 3: IMD3 MSD of LTE B1 for DC_1A-19A_n77A can be reused for NR n1 MSD for DC_19A_n1A-n77A as shown in Table 2.2-2.

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_19A_n1A-n77A
DC_19A_n1A-n78A
	n1
	1940
	5
	25
	2130
	17.8
	IMD3

	
	19
	832.5
	5
	25
	877.5
	N/A
	N/A

	
	n77, n78
	3795
	10
	50
	3795
	N/A
	N/A


Table 2.2-2: MSD for DC_19A_n1A-n77A/n78A
MSD from specification [1] for DC_20A_n1A-n78A is shown in Table below. MSD of n78 in Table below can be reused for NR n77 to accommodate IMD3 issue of 2UL bands B19 and n1 for DC_19_n1-n77. 

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_20A_n1A-n78A
	20
	845
	5
	25
	804
	N/A
	N/A

	
	n1
	1940
	5
	25
	2130
	N/A
	N/A

	
	n78
	3630
	10
	50
	3630
	16
	IMD3


Table 2.2-3: MSD for DC_20A_n1A-n78A
Proposal 4: IMD3 MSD of NR n78 for DC_20A_n1A-n78A can be reused for NR n77 MSD for DC_19A_n1A-n77A as shown in Table 2.2-4.

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_19A_n1A-n77A
DC_19A_n1A-n78A
	19
	835
	5
	25
	880
	N/A
	N/A

	
	n1
	1925
	5
	25
	2115
	N/A
	N/A

	
	n77, n78
	3795
	10
	50
	3795
	16
	IMD3


Table 2.2-4: MSD for DC_19A_n1A-n77A/n78A
3. Conclusion
In this contribution, MSD requirements are proposed to accommodate IMD issues of DC_42_n1-n79.
Observation 1: There are IMD3 and IMD4 issues of 2UL bands n79 and B42 which causes IMD spur in band n1.
Observation 2: If 2UL configuration DC_42-n79 for DC_1A-42A_n79A or DC_42_n1-n79 is needed and allowed, IMD3 and IMD4 MSD of Band 1 for DC_1A-42A_n79A can be reused for NR n1 MSD DC_42_n1-n79 as shown in Table 2.1-2.
Observation 3: The IMD frequency of 2UL B42 and n1 overlaps with n79 RX band and is shown in Table 2.1-3. If TDD bands B42 and n79 do not support simultaneous B42 UL and n79 DL, IMD issues of 2UL bands n1 and B42 do not impact n79 RX band. 

Observation 4: Because n77 and n79 do not support simultaneous TX/RX, there are 2 options for B42 filter selection when B42 co-band with n78 or not [3]. If TDD bands n79 and B42 support simultaneous B42 UL and n79 DL then MSD for IMD is needed. If TDD bands n79 and B42 support simultaneous B42 DL and n79 UL then MSD for this configuration is not needed for DC_42_n1-n79.

Proposal 1: IMD3 MSD of LTE B1 for DC_1A-19A_n77A can be reused for NR n1 MSD for DC_19A_n1A-n77A as shown in Table 2.2-2.

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_19A_n1A-n77A
DC_19A_n1A-n78A
	n1
	1940
	5
	25
	2130
	17.8
	IMD3

	
	19
	832.5
	5
	25
	877.5
	N/A
	N/A

	
	n77, n78
	3795
	10
	50
	3795
	N/A
	N/A


Table 2.2-2: MSD for DC_19A_n1A-n77A/n78A
Proposal 2: IMD3 MSD of NR n78 for DC_20A_n1A-n78A can be reused for NR n77 MSD for DC_19A_n1A-n77A as shown in Table 2.2-4.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	IMD order

	
	
	(MHz)
	(MHz)
	LCRB
	
	(dB)
	

	DC_19A_n1A-n77A
DC_19A_n1A-n78A
	19
	835
	5
	25
	880
	N/A
	N/A

	
	n1
	1925
	5
	25
	2115
	N/A
	N/A

	
	n77, n78
	3795
	10
	50
	3795
	16
	IMD3


Table 2.2-4: MSD for DC_19A_n1A-n77A/n78A
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