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1. Introduction
The contribution is to characterize MSD for the DC_1A_n28A-n79A, DC_3A_n28A-n79A and DC_21A_n28A-n77A requested in the WID [1]
[bookmark: _Toc49847461]2. Discussion
DC_1_n28-n79, DC_3A_n28A-n79 and DC_21A_n28A-n77A
From the UE co-existence analysis in proponent, there are MSD due to IMD3 and IMD4 need to be characterized as below:
Table 6.x.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_1A_n28A-n79A
	1
	1930
	5
	25
	2120
	N/A
	N/A

	
	n28
	733
	5
	25
	788
	15.2
	IMD3X1

	
	n79
	4648
	40
	216
	4648
	N/A
	N/A

	
	1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n28
	730
	5
	25
	785
	N/A
	N/A

	
	n79
	4630
	40
	216
	4630
	TBD
	IMD34

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.
NOTE X1:	This band is subject to IMD4 also which MSD is not specified.


Table 6.x.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A_n28A-n79A
	3
	1770
	5
	25
	1865
	N/A
	N/A

	
	28
	725
	5
	25
	780
	10.3
	IMD4

	
	n79
	4530
	40
	216
	4530
	N/A
	N/A

	
	3
	1770
	5
	25
	1865
	N/A
	N/A

	
	n28
	725
	5
	25
	780
	N/A
	N/A

	
	n79
	4585
	40
	216
	4585
	TBD
	IMD44

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.



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

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

	DC_21A_n28A-n77A
	21
	1452
	5
	25
	1500
	N/A
	N/A

	
	n28
	730.5
	5
	25
	785.5
	16.9
	IMD3X1

	
	n77
	3689.5
	10
	50
	3689.5
	N/A
	N/A

	
	21
	1452
	5
	25
	1500
	N/A
	N/A

	
	n28
	730.5
	5
	25
	785.5
	N/A
	N/A

	
	n77
	3634.5
	10
	50
	3634.5
	TBD
	IMD3X1

	NOTE X1:	This band is subject to IMD4 also which MSD is not specified.
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Figure 1. FE architecture assumption

Figure 1 shows architecture assumption for the DC combinations. It is suggested to adopt architecture assumption as Figure 1. Calculation assumptions are listed in Table 1:

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	Diplexer isolation 
	15
	dB

	B1/B3 filter rejection at n79 range
	16
	dB

	B1/B3 filter rejection at n28 range
	30
	dB

	n28 filter rejection at B1/B3 range
	30
	dB

	n79 filter rejection at B1/B3 range
	25
	dB

	n79 filter rejection at B28 range
	30
	dB

	Front-end loss 
	4
	dB

	PCB isolation 
	67
	dB

	PA wideband RXBN noise
	-165
	dBm/Hz

	Thermal noise at n79 RX ANT port
	-165.8
	dBm/Hz

	Transceiver effective phase noise 
	-150
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB



Table 1 Receiver performance parameters for MSD analysis

B1/B3 is shared antenna with n28 by diplexer that is effectively HPF thus provided nearly no rejection at the n79 frequency range. With the help of measurement, the effective spur level is dominant at B1/B3 transmitter side which is -77dBm at n79 antenna port. Calculated MSD due to IMD3 for DC_1A_n28A-n79A is -13.4 dB. For the MSD due to IMD4 for DC_3A_n28A-n79A, the effective spur level is -87dBm at n79 antenna port. Calculated MSD is 7.6 dB. As for the MSD due to IMD3 for DC_21A_n28A-n77A, the effective spur level is dominant at B21 transmitter side which is -77dBm at n79 antenna port. Calculated MSD is 18.8 dB

Proposed MSD values:
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_1A_n28A-n79A
	1
	1950
	5
	25
	2140
	N/A
	N/A

	
	n28
	730
	5
	25
	785
	N/A
	N/A

	
	n79
	4630
	40
	216
	4630
	13.4
	IMD34

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.
NOTE X1:	This band is subject to IMD4 also which MSD is not specified.



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

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

	DC_3A_n28A-n79A
	3
	1770
	5
	25
	1865
	N/A
	N/A

	
	n28
	725
	5
	25
	780
	N/A
	N/A

	
	n79
	4585
	40
	216
	4585
	7.6
	IMD44

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.



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

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

	DC_21A_n28A-n77A
	21
	1452
	5
	25
	1500
	N/A
	N/A

	
	n28
	730.5
	5
	25
	785.5
	N/A
	N/A

	
	n77
	3634.5
	10
	50
	3634.5
	18.8
	IMD3X1

	NOTE X1:	This band is subject to IMD4 also which MSD is not specified.




 

Reference:
1. R4-2014305	Revised WID on LTE (xDL/UL x=1.2,3,4) with NR 2 bands (2DL/1UL) EN DC in Rel-17
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