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1. Introduction
The EN DC 25A-n41A has been completed in Release-15 in RAN4 meetings. The band combination is subjected to insufficient cross band isolation[1]. This contribution is to revisit MSD due to cross band isolation.
2. Discussion
The UE reference architecture used in this analysis is shown in Figure 2-1 where single antenna topology has been assumed between B25 and n41. Mid/High band diplexer are put in both primary and diversity path.
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Figure 2-1 Reference architecture for DC_25A-n41A MSD due to cross band isolation analysis

Considering cross band isolation, the worst case scenario for the DC combination is not to have simultaneous uplink in both bands where the total uplink power is equally shared. Uplink in one band would have most impact in the receiving performance of the other band.

For desensitization to n41 itself, the impact is expected to be quite substantial since the Tx power from the paring band leaking into B41 LNA input is nearly 11 dB higher than typical FDD duplex operation, that is, -12 dBm versus -23 dBm. The desensitization can be caused by Rx 2nd order nonlinearity, LNA large signal induced noise figure degradation, and limited receiver dynamic range. Below plots shows n41 filters rejection in B25 uplink frequency range, we use 20dB rejection in our calculation. 

For desensitization to B25, the impact is not so much on primary receiving path. And with the help on diversity receiving path, the overall MSD can be relatively low.
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Figure 2-2 n41 Filter frequency response from different vendors
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Figure 2-3 B25 Filter frequency response 

Table 2-1 summarizes a set of typical receiver performance parameters for the REFSENS analysis. Table 2-2 presents the link analysis to calculate the interference level in both main and diversity Rx paths as well as combined REFSENS level based on uncorrelated MRC. Table 2-2 here presents only 10MHz case in the table while other bandwidth cases are in the following text proposal.

	Parameter
	Value
	Unit

	Antenna isolation Primary <-> Diversity
	12
	dB

	Diplexer isolation at B25 uplink freq
	15
	dB

	B41 SAW Ant to RX port rejection at 1850~1915MHz
	20
	dB

	B25 DUP ANT to RX port rejection at 2496~2690MHz
	25
	dB

	B41 front-end loss 
	5
	dB

	B25 front-end loss 
	4
	dB

	Victim band noise figure
	9
	dB

	PA noise floor
	-130
	dBm/Hz

	Typical receiver IIP2
	50
	dBm

	Typical transmitter / receiver phase noise
	-155
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


   
Table 2-1 Typical receiver performance parameters for MSD analysis



	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	B25 TX power at B25 diplexer port (Primary path)
	24
	24
	dBm

	B25 TX power at B41 SAW-ant port
	9
	-7
	dBm

	Thermal noise at RX ant port
	-165
	-165
	dBm/Hz

	TX IM2 noise level refer to RX LNA input
	-72
	-96
	dBm

	Reciprocal mixing noise refer to RX LNA input
	-166
	-178
	dBm/Hz

	Total noise level refer to receiver ANT port
	-67
	-89.4
	dBm

	Combined

	REFSENSE (referred to antenna)(10MHz BW)
	-68
	-90.4
	dBm

	Combined n41 REFSENS (10MHz BW)
	-90.4
	dBm

	MSD (10MHz BW, SCS=15KHz)
	4.4
	dB



Table 2-2 Link analysis for n41 10MHz REFSENS calculation

Proposal 1: The MSD due to cross band isolation for DC_25A-n41A is proposed as following text proposal for TR37.863-01-01 and accompany CR is in [2][3]:

Text Proposal for TR 37.863-01-01

-----Start of TP-----
<<Unchanged sections omitted>>
6.65.5	MSD
The MSD due to cross band isolation is proposed in table 6.65.5-1. 
Table 6.65.5-1: Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	
	
	E-UTRA or NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	25 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	50 MHz
(dBm)
	60 MHz
(dBm)
	80 MHz
(dBm)
	90 MHz
(dBm)
	100 MHz
(dBm)

	25
	n41
	15
	
	4.4
	3.2
	3
	 
	 
	2.4
	2.1
	 
	 
	 
	 

	
	
	30
	
	4.5
	3.2
	3.1
	 
	 
	2.5
	2.2
	2.2
	2.1
	2
	2

	
	
	60
	
	4.8
	3.4
	3.2
	 
	 
	2.6
	2.3
	2.2
	2.1
	2
	2

	n41
	25
	
	1
	1
	1
	1
	
	
	
	
	
	
	
	

	NOTE 1:	 Applicable only when harmonic mixing MSD for this combination is not applied.	




Table 6.65.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1 
	
	
	E-UTRA or NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	25 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	50 MHz
(dBm)
	60 MHz
(dBm)
	80 MHz
(dBm)
	90 MHz
(dBm)
	100 MHz
(dBm)

	25
	n41
	15
	
	50
	50
	50
	
	
	50
	50
	
	
	
	

	25
	n41
	30
	
	50
	50
	50
	
	
	50
	50
	50
	50
	50
	50

	25
	n41
	60
	
	50
	50
	50
	
	
	50
	50
	50
	50
	50
	50

	n41
	25
	
	25
	50
	75
	100
	
	
	
	
	
	
	
	

	NOTE 1:	The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.






<<Unchanged sections omitted>>
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Figure 4. Attenuation, Low Side of Passband,
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