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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In the last RAN4#108bis, the issue regarding DC_18-n77 and CA_n18-n77 was raised [1]. We would like to share our point of view for this issue and provide our analysis results.
Discussion
MSD values on DC_18A_n77A and CA_n18-n77 PC2/PC5
In the last meeting (RAN4#108bis), there are proposal that CA_n18-n77 and DC_18_n77 MSD value could copy from CA_n14-n77 and CA_n5-n77. Although it is one of the common practices in RAN4, we believe that analyzing the MSD values specifically for CA_n18-n77 and DC_18-n77 would provide more accurate results compared to reusing values from similar bands. 

Table 1 DC_18-n77 and CA_n18-n77 MSD value about IMD 4 and IMD 5 [1].
	Proposal for CA_n18-n77 and DC_18_n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.



Proposal for CA_n18-n77 and DC_18_n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.
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Observation: Analyzing the MSD values specifically for CA_n18-n77 and DC_18-n77 would have more accurate results compared to reusing values from similar bands.

MSD analysis for DC_18-n77 and CA_n18-n77 PC2/PC3

	[image: ]

	Fig 1. The architecture for DC_18-n77 and CA_n18-n77



Table 1 RF component assumption
	Antenna isolation, dB
	10

	Front end loss, dB (FDD)
	4

	Front end loss, dB (TDD)
	5

	duplexer up/down isolation 
	50

	duplexer high frequency band isolation 
	15

	Diplexer H/L band isolation
	15

	Filter isolation
	30

	PCB isolation
	60

	PA forward IP4
	30

	PA reverse IP4
	33

	PA forward IP5
	30

	PA reverse IP5
	33




Table 2 Main/Div total IMD 4 power and MSD value for PC3
	Main total IMD 4
	-81.5 dBm

	Div total IMD 4
	-91.5 dBm

	MSD after MRC at SNR = -1 (with 1.5 dB margin)
	8.6 dB



Table 3 Main/Div total IMD 5 power and MSD value for PC3
	Main total IMD 5
	-89.0 dBm

	Div total IMD 5
	-99.0 dBm

	MSD after MRC at SNR = -1 (with 1.5 dB margin)
	1.1 dB



Table 4 Main/Div total IMD 4 power and MSD value for PC2
	Main total IMD 4
	-74.0 dBm

	Div total IMD 4
	-84.0 dBm

	MSD after MRC at SNR = -1 (with 1.5 dB margin)
	16.1 dB



Table 5 Main/Div total IMD 5 power and MSD value for PC2
	Main total IMD 5
	-80.0 dBm

	Div total IMD 5
	-90.0 dBm

	MSD after MRC at SNR = -1 (with 1.5 dB margin)
	10.1 dB



Proposal : Use the analyzed MSD value for DC_18_n77A and CA_n18-n77 PC2/PC3
For PC3
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


For PC2
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.



Conclusion
Observation: Analyzing the MSD values specifically for CA_n18-n77 and DC_18-n77 would have more accurate results compared to reusing values from similar bands.

Proposal : Use the analyzed MSD value for DC_18_n77A and CA_n18-n77 PC2/PC3
For PC3
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.6
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	1.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


For PC2
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.
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