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1
Introduction
UE self-desensitization in LTE-NR DC caused by low-band receiver harmonic mixing has been analysed [1]. The DC_26A_n79A is subjected to 5th order harmonic mixing issue on B26 DL. This contribution provides MSD analysis for B26.
2
Discussion
DC_26A_n79A is among those recently proposed LTE-NR DC combinations [2] which is subjected to 5th order harmonic mixing issue, as can be comprehended in Table 2-1. The supported bandwidths in DC_26A_n79A are shown in Table 2-2.
	 
	B26 DL
	B26 DL x5 
	n79

	Range (MHz)
	859 – 894
	4295 – 4470 
	4400 – 5000


Table 2-1 LTE DL and NR UL harmonic relation for DC_26A_n79A
Table 2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_26A_n79A
	26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n79
	15
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


In this contribution, we provide the B26 MSD analysis for DC_26A_n79A based on UE reference architecture as shown in Figure 2-1 where single antenna topology has been assumed between B26 and n79. Triplexer are put in both primary and diversity paths.
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Figure 2-1 Reference architecture for DC_26A_n79A with B26 Rx harmonic mixing MSD analysis
The main n79 UL signal propagation paths to B26 RX as shown in Figure 2-1 is numbered below:

1: n79 PA output to B26 primary RX LNA input
2: n79 PA output to B26 diversity RX LNA input

3: n79 UL signal coupling due to TXM port to port

4: Direct signal path from n79 UL to B26 primary-RX LNA input

5: Direct signal path from n79 UL to B26 diversity-RX LNA input
6: n79 UL signal coupling due to chip port to port
Numerous LTE CA and LTE-NR DC with relatively dense components placement introduce lots of coupling paths which results in 67dB PCB isolation. Table 2-3 summarizes a set of typical receiver performance parameters for MSD analysis. Table 2-4 presents the link analysis to calculate the interference level in both main and diversity Rx paths as well as the combined REFSENS level based on uncorrelated MRC. 
	Parameter
	Value
	Unit

	Antenna isolation between Primary and Diversity
	15
	dB

	TXM port isolation from n79 to B26
	35
	dB

	Triplexer isolation at B26
	25
	dB

	PCB isolation from n79 PA output to B26 RX LNA input
	67
	dB

	Chip port isolation from n79 output to B26 LNA input
	50
	dB

	B26 DUP Ant to RX port rejection at RX 5th order harmonic
	65
	dB

	B26 Diversity path SAW rejection at RX 5th order harmonic
	35
	dB

	B26 Primary RX front-end and path loss
	4.5
	dB

	B26 Diversity RX front-end and path loss
	4
	dB

	RX 5th order harmonic rejection
	40
	dB

	SNR requirement for QPSK
	-1
	dB


Table 2-3: Typical receiver performance parameters for MSD analysis
	Direct Signal Path

	Parameter
	Main
	Diversity
	 Unit

	TX power at n79 antenna output
	23
	8
	dBm

	Path number 4 at B26 PRX referred to antenna 
	-65
	NA
	dBm

	Path number 5 at B26 DRX referred to antenna
	NA
	-51
	dBm

	PCB Coupling Path

	Parameter
	Main
	Diversity
	 

	Path number 1 and 2 referred to antenna
	-36.5
	-37
	dBm

	Path number 3 referred to antenna
	-44.5
	NA
	dBm

	Path number 6 referred to antenna
	-44.5
	NA
	dBm

	Combined

	Total interference power due to n79 TX at B26 antenna  
	-35.3
	-36.8
	dBm

	Tx power after Rx mixing (referred to antenna)
	-75.3
	-76.8
	dBm

	MSD after uncorrelated MRC 

(UL carriers within DL 5MHz)
	20.6
	dB


Table 2-4: Link analysis for MSD calculation
Table 2-5 summarizes the MSD for all channel bandwidth for B26 in DC_26A-n79A, assuming DL channel bandwidth is fully occupied by UL interference after harmonic mixing.
	Parameter
	5 MHz
	10 MHz
	15 MHz 
	20 MHz

	MSD for B26 in DC_26A_n79A
	20.6 dB
	17.6 dB
	15.8 dB
	


Table 2-5: MSD for B26 in DC_26A_n79A 
Here are some observations from MSD analysis:
Observation 1: PCB isolation (path number 1 and 2) is the dominant factor of B26 MSD level for both primary and diversity RX paths.
Observation 2: If full UL RBs are used in field, the worst bandwidth combination for RX 5th order mixing of the LTE-NR DC combination will happen on n79 UL bandwidth at 40MHz, no matter what B26 DL bandwidth is.
Observation 3: As for test, limited UL RBs of n79 result in UL BW within DL BW, the MSD is proportional to RX sensitivity scaling over RX CBW.

3
Conclusion
In this contribution, we provide MSD analysis for DC_26A_n79A due to B26 Rx 5th order harmonic mixing. The result is summarized in the following table. 
	Parameter
	5 MHz
	10 MHz
	15 MHz 
	20 MHz

	MSD for B26 in DC_26A_n79A
	20.6 dB
	17.6 dB
	15.8 dB
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