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1.	Introduction
In RAN4#108 many agreements were made on the RF requirements for NR FDD Band nA: UL_n28 and DL_n75 (n109) [1]. In this paper we further present our views on the remaining issue of the frequency offset required for the reference sensitivity exclusion zone.  
2. 	Discussion

In RAN4#108 the frequency offset at which the reference sensitivity meets the REFSENS requirements given in table 1 was left for further discussion.
	Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating
 band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n109
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are > A MHz away from 2xFUL at 15 kHz SCS and > B MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.


Table 1 – REFSENS for n109

In [2] the MSDs for CA_n28-n75 were calculated and based on this work the current specifications [3] for MSD were adopted as indicated in the table 2. 
	MSD due to harmonic exception for the DL band

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

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n28
	n751,2
	28.1
	25.3
	24.0
	22.8
	21.8
	21.0
	
	
	
	
	
	

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-n78, CA_n2-n48, CA_n25-n78, CA_n48-n66, CA_n66-n78.


NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with[image: ] carrier frequency in the victim (higher) band in MHz and [image: ] the channel bandwidth configured in the lower band.


Table 2 – MSD values for CA_n28-n75

From the above table it is seen that the desensitization is the worst for a UL/DL bandwidth combination of 5 MHz. Measurements on a commercially available PA show the H2 spectral profile looks as given in figure 1. 


Figure 1 H2 spectral profile for UL BW=5 MHz
Based on this spectral profile we see that the H2 impairment has the following relationship with frequency offset.
	Centre of frequency offset (ΔF) from 2Fc for measurement BW=5 MHz
	Delta amp relative to 2Fc in  measurement BW=5 MHz

	(MHz)
	(dBc)

	0
	0

	5
	-8

	10
	-26

	15
	-39

	17.5
	-45

	20
	-49

	25
	-54


Table 3 H2 profile measured on a band 28 PA with a UL BW=5 MHz
Based on the data in table 3 we can calculate the MSD as a function of the frequency offset from the direct hit frequency at 2Fc.
	Centre of frequency offset (ΔF) from 2Fc for measurement BW=5 MHz
	ΔF as a function of UL BW
	MSD (BW=5 MHz)

	(MHz)
	 
	(dB)

	0
	0
	28.1

	5
	1*BW
	20.2

	10
	2*BW
	5.5

	15
	3*BW
	0.8

	17.5
	3.5*BW
	0.2

	20
	4*BW
	0.1

	25
	5*BW
	0.02


Table 4 H2 profile measured on a band 28 PA with a UL and DL BW=5 MHz
Based on table 4 the MSD as a function of the frequency offset, ΔF, from 2Fc is plotted in figure 2.

Figure 2 MSD vs ΔF from 2Fc

From figure 2 we see that if the ΔF>3.5 UL BW (>17.5 MHz) the MSD~0.2 dB which we think is an acceptable degradation at the edge of the exclusion zone. ΔF>3.5 UL BW corresponds to the edge of the exclusion zone being placed at least 3 times the UL BW from 2FUL. Based on these findings we suggest that note X be worded as follows:

	[bookmark: _Hlk143092295]Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating
 band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n109
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are > 3BW_FUL away from 2FUL. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths



Proposal 1: We propose that the REFSENSE exclusion region for band n109 be defined as given by note X in the following table. 

	Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating
 band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n109
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are > 3BW_FUL away from 2FUL. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths




Conclusion
In this paper we further discuss our views on the RF requirements for band UL_n28 and DL_n75 (n109). 
Proposal 1: We propose that the REFSENSE exclusion region for band n109 be defined as given by note X in the following table. 
	Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating
 band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n109
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are > 3BW_FUL away from 2FUL. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths
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H2 Relative amplitude (dB)



MSD	(dB)	0	1	2	3	4	5	28.1	20.2	5.5	0.8	0.1	0.02	Frequency Offset from 2Fc (UL BW)


MSD (dB)
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