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1. Introduction
Following the WF in [1], the contribution discuss the impact on increasing n40 UL CBW as an aggressor to close band proximity MSD
2. Discussion
1 
2 
To evaluate impact on increasing n40 UL CBW, we calculate the ACP order for adjacent bands with existing CA/EN-DC combos as below table:
	Band
	F_gap/BW ratio (90Mhz)
	F_gap/BW ratio (100Mhz)
	Aggressor ACP order

	B1/n1
	1.444
	1.3
	ACP2 (5th order IMD)

	B7/n7
	2.444
	2.2
	ACP3 (7th order IMD)

	B41/n41
	1.067
	0.96
	ACP2/ACP1


Table 1 ACP order of aggressor impact on adjacent bands receiving range
For impact on B7/n7, since the RX range is far enough (up to 7th IMD), the impact of n40 supporting 90/100MHz is almost no difference with n40 existing CBWs. For CA_n40-n41 or DC_B41_n40, in our understanding the combination does not support mandatory simultaneous RX/TX capability. Discussion for MSD due to supporting simultaneous RX/TX for the combination is out of the scope of the contribution. For impact on B1/n1, it will suffer ACP2 of n40 uplink. With above reasons, we would focus on the impact on B1/n1 receiving range.
CA_1A-40A has been specified in LTE and it was intuitively to copy the requirement of MSD due to cross band isolation to same band combination in NR CA. However, since the CBW is much wider than that of LTE, test condition and MSD needs to be updated accordingly.
The REFSENS calculation assumptions are listed in table 2 and REFSENS analysis is in table3. From discussion in [2] and from our vendor pool, we are fine with the 30dB filter rejection assumption for B1/n1 and n40. We also assume the ACP2 is 50dBc below the wanted signal and the TX noise profile is flat within the ACP2 range.

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n40 filter rejection in n1 RX range
	30
	dB

	Front-end loss 
	4
	dB

	Thermal noise at n1 RX ANT port
	-167
	dBm/Hz

	PA noise for UL=90MHz
	-106.5
	dBm/Hz

	PA noise for UL=100MHz
	-107
	dBm/Hz

	Transceiver effective phase noise due to wider BW
	-150
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 2 Typical receiver performance parameters for MSD analysis


	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n40 TX power at antenna port (Primary path)
	23
	23
	dBm

	n40 PA output noise power at RX freq
	-106.5
	-106.5
	dBm/Hz

	n40 TX noise power at PRX LNA port
	-83.9
	NA
	dBm/25MHz

	n40 TX noise power at DRX LNA port
	NA
	-83.9
	dBm/25MHz

	n40 receiver reciprocal mixing noise at LNA port
	-101.5
	-101.5
	dBm/25MHz

	Thermal noise at RX ant port
	-167
	dBm/Hz

	Total noise level refer to receiver LNA input port
	-83.5
	-83.5
	dBm

	Combined

	MSD (5MHz BW)
	16.5
	dB



Table 3 Link analysis for n5 SCS=15 KHz, 25 MHz REFSENS calculation
From our analysis, the PA noise of UL=90MHz is slightly worse(higher) than that of 100MHz CBW, thus we would propose the worst test case only which is n40 UL=90MHz. 
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	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n1
	n40
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	
	6.6
	6.6
	6.6

	n40x
	n1
	16.5
	16.5
	16.5
	16.5
	
	
	
	
	
	
	
	
	

	NOTE x: UL CBW = 90MHz


Table 4 Reference sensitivity exceptions (MSD) due to cross band isolation

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n1
	n40
	15
	25
	50
	75
	100
	100
	100
	100
	100
	100
	
	100
	100
	100

	n40
	n1
	30
	245
	245
	245
	245
	
	
	
	
	
	
	
	
	


Table 5 RB allocations for MSD due to cross band isolation

The MSD value looks large that may make performance of the combination worse. An alternative thinking is to restrict aggressor uplink bandwidth. This was also mentioned by a company in [3]. We are open to further discuss if restriction of aggressor bandwidth is acceptable by RAN4 companies.
Conclusion
Proposal 1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 as below:
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n1
	n40
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	
	6.6
	6.6
	6.6

	n40x
	n1
	16.5
	16.5
	16.5
	16.5
	
	
	
	
	
	
	
	
	

	NOTE x: UL CBW = 90MHz
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	90 MHz
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	n1
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	25
	50
	75
	100
	100
	100
	100
	100
	100
	
	100
	100
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	n40
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