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1. Introduction
In RAN4#NRAH1801, EN DC 2A+n71 has been analysed for n71 H3 UL just missed condition into LTE band 2 DL in [1] and TP provided in [2]. In [1] the contribution is reusing the analysis of the equivalent LTE CA combination, at the time of the presentation Skyworks commented that due to increased SU in NR the gap between band 2 upper DL channel and H3 of lower n71 UL channel has reduced. At the time it was impossible to conclude if this was an issue and Skyworks volunteered to crosscheck, which is the purpose of this contribution
2. Discussion
2.1. Analysis of EN DC 2+n71 H3 Gap versus LTE CA_2A-71A
Table 1 provides the analysis of the gap between the 3rd harmonic of lowest band 71 UL channel and the highest LTE band 2 channel for the LTE and NR case of band 71. The upper part of the table is for the LTE B71/LTE B2 case and the lower part is for NR B71/LTE B2 case. In the latter, the harmonic position has been recalculated using the larger NR SU which affects the 10/15/20MHz channel bandwidths.
Table 1: Frequency ranges for bands 28 and n66 and their 2 UL IMD2 products

	
	
	min 71A/n71A TX RB freq [MHz]
	min 71A/n71A TX H3 RB freq [MHz]
	B2 CH BW [MHz]

	
	
	
	
	5
	10
	15
	20

	
	
	
	
	max B2RX RB freq [MHz]

	
	
	
	
	1989.75
	1989.50
	1989.25
	1989.00

	
	5
	663.25
	1989.75
	0.00
	0.25
	0.50
	0.75

	
	10
	663.50
	1990.50
	0.75
	1.00
	1.25
	1.50

	
	15
	663.75
	1991.25
	1.50
	1.75
	2.00
	2.25

	
	20
	664.00
	1992.00
	2.25
	2.50
	2.75
	3.00

	n71 CH BW [MHz]
	5
	663.25
	1989.75
	0.00
	0.25
	0.50
	0.75

	
	10
	663.32
	1989.96
	0.21
	0.46
	0.71
	0.96

	
	15
	663.39
	1990.17
	0.42
	0.67
	0.92
	1.17

	
	20
	663.46
	1990.38
	0.63
	0.88
	1.13
	1.38


In the table, the red box is where there is no gap between the band 2 DL channel highest RB and the 3rd harmonic of the band 71 UL channel lowest RB. In orange, the gap is less than 1MHz, and in yellow above 1MHz.
Observation 1:
· 5MHz band 71 H3 position is the same for NR and LTE.
· The 5MHz/5MHz combination is the worst case and the same for LTE and NR cases.
· For n71 channel bandwidths of 10/15/20MHz, the harmonic 3 is significantly closer than for the equivalent LTE case, and many more cases have a gap of less than 1MHz.
· Per band 2 channel, the worst case is always for the 5MHz band 71 channel and is equal for LTE and NR.
2.2. Impact to MSD

As properly explained in [1] the NR 5MHz case (NOTE X) is completely unchanged compared to LTE, and LTE number can be fully reused. 
However, as can be seen from the table in the previous chapter, there is a significant change in the gap size for the 10/15/20MHz band 71 NR UL. And thus the values in the row with NOTE Y may need to be careful reviewed, especially for the case of 10MHz NR UL and 5MHz LTE which correspond to the closest H3 combined with the most sensitive band 2 case. 

In this case, the main concern is the potential added contribution of the outskirts of the 1RB H3 itself where, for the other cases, we fundamentally agree with analysis in [1] that the same number of side tones will fall into the band 2 DL channel and thus generate the same MSD.
Reusing our measurements from [3] which showed very good correlation with data reused in [1], we have rerun the transmitter noise integration with 4.5MHz bandwidth with 0.75 MHz gap (B71 LTE10 / B2 LTE5 case with 1.2dB de-sense) and 0.21 MHz gap (n71 NR10 / B2 LTE5 case). As a reference, we have kept the 5MHz / 5MHz case which is the worst case (4.6dB de-sense). Table 2 provides B71 UL H3 noise integrated in the B2 5MHz channel for the different cases.
Table 2: B71 UL H3 noise for different cases.

	Case
	Noise in B2 5MHz channel
	Delta
	De-sense

	B71 NR/LTE5 – B2 LTE5
	-32.8
	0
	4.6

	B71 LTE10 – B2 LTE5
	-40.5
	7.7
	1.2

	B71 NR10 – B2 LTE5
	-38.7
	6.1
	1.7


Observation 2: As expected, the B71 NR10/ B2 LTE5 case is slightly worse than the B71 LTE10 / B2 LTE5 case as it is closer to the B71 UL H3 principal tone and integrates part of the outskirts; it results in 0.5dB worse MSD for the B2 5MHz channel bandwidth. Other cases are aligned with proposal in [1,2] as they are further away and do not see increased noise.
2.3. Proposal

Proposal: Based on the above analysis, we propose to modify the Table 6.x.5.1-2 by changing the number highlighted in yellow. 
Table 6.x.5.1-2: Reference sensitivity for EN DC QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EN-DC Configuration
	EUTRA and NR band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	DC_2A-n71AX
	2
	15
	-93.4
	-94
	-92.5
	-91.4
	FDD

	
	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	

	DC_2A-n71AY
	2
	15
	-96.8

-96.3
	-94
	-92.5
	-91.4
	FDD

	
	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	

	NOTE X:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.

NOTE Y:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.




3. Conclusion
This contribution provides an analysis of the difference in gap between B2 DL and H3 of B71 UL for LTE and NR cases, and shows that due to higher NR SU, gap is reduced and results in one case into a higher MSD which leads to the proposal below.
Proposal: Based on the above analysis we propose to modify the Table 6.x.5.1-2 by changing the number highlighted in yellow. 
Table 6.x.5.1-2: Reference sensitivity for EN DC QPSK PREFSENS, CA (exceptions due to harmonic issue)
	Channel bandwidth

	EN-DC Configuration
	EUTRA and NR band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	DC_2A-n71AX
	2
	15
	-93.4
	-94
	-92.5
	-91.4
	FDD

	
	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	

	DC_2A-n71AY
	2
	15
	-96.8

-96.3
	-94
	-92.5
	-91.4
	FDD

	
	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	

	NOTE X:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.

NOTE Y:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.
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