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1. Introduction
LTE-NR DC combinations of DC_1A-42A_n79A and DC_3A-42A_n79A were approved in RAN4 meetings [1]. The DC_1A-42A_n79A and DC_3A-42A_n79A are subjected to IMD3 issue on B1 or B3 DL. In the contribution, we provide MSD analysis for B1 and B3. 
2. Discussion
DC_1A-42A_n79A and DC_3A-42A_n79A are subjected to IMD3 issue. The issue can be comprehended in Table 2-1. 

	 
	B42 UL
	n79 UL
	IMD3 overlapped with B1 DL
	B1 DL

	Range (MHz)
	3400 – 3600
	4400 – 5000
	1800 - 2800 
	2110 – 2170

	 
	B42 UL
	n79 UL
	IMD3 overlapped with B3 DL
	B3 DL

	Range (MHz)
	3400 – 3600
	4400 – 5000
	1800 - 2800 
	1805 – 1880


Table 2-1 LTE DL and EN-DC UL IMD relation for DC_1A-42A_n79A and DC_3A-42A_n79A
The MSD test configurations for the two EN-DC combinations are summarized in Table 2-2.  
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Table 2-2: Test configurations for DC_1A-42A_n79A and DC_3A-42A_n79A MSD analysis
In this contribution, we provide the B1 and B3 MSD analysis for DC_1A-42A_n79A and DC_3A-42A_n79A respectively based on UE reference architecture as shown in Figure 2-1 where single antenna topology has been assumed. Multiplexer is put in both primary and diversity paths.
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Figure 2-1 Reference architecture for 2UL IMD MSD analysis
The main 2UL IMD propagation paths of DC_1A-42A_n79A and DC_3A-42A_n79A to B1 or B3 RX as shown in Figure 2-1 are numbered below. 
1: IMD signal at B42 PA output coupled to B1 or B3 primary-RX LNA input
2: IMD signal at B42 PA output coupled to B1 or B3 diversity-RX LNA input
3: Direct IMD signal path from B42 PA output to B1 or B3 primary-RX LNA input
4: Direct IMD signal path from B42 PA output to B1 or B3 diversity-RX LNA input
5: Direct fundamental signals path from B42 PA and n79 PA outputs to B1 or B3 primary-RX LNA input
Table 2-3 summarizes a set of receiver performance parameters for MSD analysis. Table 2-4 and Table 2-5 present the link analysis of DC_1A-42A_n79A and DC_3A-42A_n79A respectively. The measured IMD3 is shown in in Figure 2-2.    
	Parameter
	Value
	Unit

	Antenna isolation between Primary and Diversity
	15
	dB

	Conductive isolation from B42 to B1/B3 of IMD3
	55
	dB

	PCB isolation from n79 PA output to B42 TX PA input
	60
	dB

	PCB isolation from TX to RX
	67
	dB

	B1/B3 Primary RX front-end and path loss
	4.5
	dB

	B1/B3 Diversity RX front-end and path loss
	4
	dB

	SNR requirement for QPSK
	-1
	dB


Table 2-3: Typical receiver performance parameters for MSD analysis
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Figure 2-2: The measured spectrum of IMD3
	Direct Signal Path

	Parameter
	Main
	Diversity
	 Unit

	Path number 3 at B1 PRX referred to antenna
	-84
	NA
	dBm

	Path number 4 at B1 DRX referred to antenna 
	NA
	-103
	dBm

	Path number 5 at B1 PRX referred to antenna 
	-97.9
	NA
	dBm

	PCB Coupling Path

	Parameter
	Main
	Diversity
	 

	Path number 1 and 2 referred to antenna
	-95.5
	-96
	dBm

	Combined

	Total interference power referred to antenna
	-83.5
	-95.2
	dBm

	MSD after uncorrelated MRC 
	13
	dB


Table 2-4: Link analysis for B1 MSD calculation with DC_1A-42A_n79A IMD3 issue
	Direct Signal Path

	Parameter
	Main
	Diversity
	 Unit

	Path number 3 at B3 PRX referred to antenna
	-84
	NA
	dBm

	Path number 4 at B3 DRX referred to antenna 
	NA
	-103
	dBm

	Path number 5 at B3 PRX referred to antenna 
	-97.9
	NA
	dBm

	PCB Coupling Path

	Parameter
	Main
	Diversity
	 

	Path number 1 and 2 referred to antenna
	-95.5
	-96
	dBm

	Combined

	Total interference power referred to antenna
	-83.5
	-95.2
	dBm

	MSD after uncorrelated MRC 
	10.2
	dB


Table 2-5: Link analysis for B3 MSD calculation with DC_3A-42A_n79A IMD3 issue
Table 2-6 and 2-7 show the MSD of B1 and B3 in DC_1A-42A_n79A and DC_3A-42A_n79A respectively. 
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Table 2-6: B1 MSD due to DC_1A-42A_n79A IMD3 issue
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Table 2-7: B3 MSD due to DC_3A-42A_n79A IMD3 issue
3. Conclusion
In this contribution, B1 and B3 MSD analysis for DC_1A-42A_n79A and DC_3A-42A_n79A due to 2UL IMD3 issue is provided. The results are summarized in the following two tables.
Proposal 1: The B1 MSD for DC_1A-42A_n79A due to IMD3 of B42 and n79 ULs
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Proposal 1: The B3 MSD for DC_3A-42A_n79A due to IMD3 of B42 and n79 ULs
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