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1. Introduction
In RAN4 meeting(RAN4#92[1]), the missing MSD for ENDC B3_n77/n78 was pointed out. In the text proposal, the contribution is to provide the missing 2nd harmonic mixing MSD requirement for DC_3A_n77A and DC_3A_78A.
2. Discussion
1.1 REFSENS

Due to frequency of operation, the 2nd harmonic is more relevant when victim band is a MB RX where the aggressor band will be the NR HB [1].  Therefore, the 2nd harmonic mixing MSD for ENDC B3_n77/n78 is evaluated based on UE reference architecture as shown below. The single antenna topology has been assumed between B3 and n77/n78.
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Figure 2-1 Reference architecture for the 2nd harmonic mixing MSD analysis

The main aggressor propagation paths of DC_3-n77/n78 to B3 RX as shown in Figure 2-1 are numbered below:

1: Signal at n77/n78 PA output to B3 primary-RX eLNA input
2: Signal at n77/n78 PA output to B3 diversity-RX eLNA input

3: Direct conductive path from n77/n78 PA output to B3 primary-RX eLNA input

4: Direct conductive path from n77/n78 PA output to B3 diversity-RX eLNA input

Table 2-1 summarizes a set of RX performance parameters for MSD analysis. Table 2-2 presents the link analysis. 
	Parameter
	Value
	Unit

	Antenna isolation between B3 and n77/n78
	10
	dB

	PCB isolation from n77/n78 TX to B3 eLNA
	68
	dB

	n77/n78 Pout at antenna
	20
	dBm

	B3 Primary RX front-end and path loss
	4.5
	dB

	B3 Diversity RX front-end and path loss
	4
	dB

	Conductive rejection from n77/n78 PA output to B3 eLNA
	51
	dB

	B3 eLNA rejection at aggressor 
	20
	dB

	B3  Harmonic rejection at aggressor
	52
	dB

	SNR requirement for QPSK
	-1
	dB


Table 2-1: Typical receiver performance parameters for MSD analysis

	Direct Signal Path

	Parameter
	Main
	Diversity
	 Unit

	Path number 3 at B3 PRX referred to antenna
	-94.5
	N/A
	dBm

	Path number 4 at B3 DRX referred to antenna 
	N/A
	-110.0
	dBm

	PCB Coupling Path

	Parameter
	Main
	Diversity
	 

	Path number 1 and 2 referred to antenna
	-111.5
	-112.0
	dBm

	Combined

	Total interference power referred to antenna

(Victim B3)
	-94.4
	-107.8
	dBm

	MSD after uncorrelated MRC 

(RX CBW of 5MHz)
	2.4
	dB


Table 2-2: Link analysis for MSD calculation with the 2nd harmonic mixing issue
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the aggressor band

	UL band
	DL band
	SCS of UL band

(kHz)
	5 MHz

(LCRB)
	10 MHz

(LCRB)
	15 MHz

(LCRB)
	20 MHz

(LCRB)
	25 MHz

(LCRB)
	40 MHz

(LCRB)
	50 MHz

(LCRB)
	60 MHz

(LCRB)
	80 MHz

(LCRB)
	90 MHz

(LCRB)
	100 MHz

(LCRB)

	n77
	3
	15
	25
	50
	75
	100
	
	
	
	
	
	
	

	n78
	3
	15
	25
	50
	75
	100
	
	
	
	
	
	
	


Table 3: Uplink configuration for reference sensitivity exceptions due to the RX 2nd harmonic mixing for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5

MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	n77
	3
	2.4
	1.4
	1.0
	0.8
	
	
	
	
	
	
	

	n78
	3
	2.4
	1.4
	   1.0
	0.8
	
	
	
	
	
	
	


Table 4: Reference sensitivity exceptions (MSD) due to the RX 2nd harmonic mixing for EN-DC in NR FR1
Proposal 1: The 2nd harmonic mixing MSD is provided in Table 4 for ENDC_3A_n77A/n78A in PC3
2. Conclusion
Proposal 1: The 2nd harmonic mixing MSD is provided in Table 4 for ENDC_3A_n77A/n78A in PC3
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