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1. Introduction
In this document, we discuss 2nd harmonic mixing MSD for DC_3A_n77A and DC_3A_78A.
2. Discussion
2.1. Justification for 2nd harmonic mixing MSD
Harmonic mixing relaxation of REFSENS in LTE only exists for odd harmonics and not even harmonics. This is because in general, the RXLO buffer circuits usually square the LO waveform enough to have reduced even harmonic levels, and not to mention there are also sufficiently balanced differential circuits. Another consideration is frequency of operation. Most CA band combinations that have the potential harmonic mixing issue are when the low band is the victim. In NR, the victim band could be a mid-frequency band, such as B3, where even order harmonic levels maybe more prominent than in LTE where victim was at a lower frequency. RX gain balance of differential pairs, and LO buffer strengths are much better at lower frequency than compared to the higher frequency. Figure 1 shows the performance. It shows that the 2nd harmonic is more relevant when victim band is a MB RX, in which case, the aggressor band will be the NR band.
Observation 1: Even order mid-frequency RX harmonic conversion gain can be higher than the low frequency harmonic RX conversion gain, so 2nd RX harmonic conversion gain can be significant

Figure 1: Low Vs Mid - RX 2nd harmonic conversion gain comparison relative to LB RX (dB)
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2.2.  2nd Harmonic MSD for DC_3A_n77A and DC_3A_n78A
Harmonic mixing MSD is missing for DC_3A_n77A and DC_3A_n78A. Considering worst case filter rejections over process and temperature, 2nd harmonic down conversion of fundamental NR TX is possible. We provide a budget analysis below in Table 2. The UL configuration is not limited because the aggressor is the fundamental TX power. The proposal is listed in Tables 3 and 4.
. 
Table 2: MSD Budget All Power levels are referred to antenna.
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BW, MHz 5

RX Allocated BW, MHz 4.5

FELoss, dB 4

Po_dBm 23

DA_LNA isolation, dB -50

PA_LNA_PCB isolation, dB -70

Diplexer Rejection at Agressor, dB -17

Antenna Isolation, dB -10

Filter Rejection at Agressor, dB -40

Harmonic RX Gain, dB -46

DA_LNA int. power, dBm -88 -88

PA_LNA int. power, dBm -89 -89

Conducted Path Rejection, dBm -86 -86

Interference_total, dBm -82.7 -82.7

Themal, dBm -93 -93

Composite, dBm -82.3 -82.3

MRC REFSENS, dBm -83.5132

REFSENS_B3, dBm -97

MSD, dB

13.5


Table 3: Reference sensitivity exceptions (MSD) due to receiver 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
	13.5
	11.1
	9.5
	8.9
	
	
	
	
	
	
	

	n78
	3
	13.5
	11.1
	9.5
	8.9
	
	
	
	
	
	
	


Table 4: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for EN-DC in NR FR1

	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor 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
	
	
	
	
	
	
	


Proposal 1: Use UL configuration and MSD provided in Tables 2 and 3 for DC_3A_n77A and DC_3A_n78A
3. Conclusion
Proposal 1: Use UL configuration and MSD provided in Tables 2 and 3.
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