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Introduction
[bookmark: _Hlk131632468]In RAN#99, a new WI was approved to introduce a new variable duplex FDD band in [1]. This band is constituted of Band n28 UL and SDL Bands n75/76. In this contribution, we discuss the fact that this combination introduces a new strong de-sense mechanism as the second harmonic of the UL overlaps with the DL.
Discussion
[bookmark: _Hlk131970415]Second harmonic of band n28 overlap with n75/76
The proposed new FDD band is similar to the Bands n91, n92, n93 or n94 in that it associates and SUL band with the SDL Bands n75 and n76. This time with Band n28 (or SUL Band n83) as the UL and thus, results in a variable duplex operation. Most of time these combinations do not see any de-sense due to the large duplex gap. However, this time, a unique issue is present: the second harmonic of n28 UL overlaps with n75 and n76 as shown in Table 1. Since the duplex is variable, the de-sense of the issue will depend on the UL and DL frequencies in operation and their CBW. Also, the UL CBW is not necessarily the same than for DL as for n76 which is 5MHz wide an UL CBW of 10MHz is feasible.
Table 1: n28 UL fundamental and second harmonic (n28H2) and n75/76 SDL bands frequency ranges
	NRBand
	SUL
	
	UL Low
	UL High
	DL Low
	DL High

	n28
	n83
	
	703.0
	748.0
	758.0
	803.0

	n75
	
	
	
	
	1432.0
	1517.0

	n76
	 
	
	 
	 
	1427.0
	1432.0

	n28H2
	n83H2
	
	1406.0
	1496.0
	 
	 



This issue is quite critical as de-sense related to H2 can be up to 28.1dB based on CA UL second harmonic MSD issues and notably, the 38.101-1 already has the following MSDs in Table 2.
Table 2: Relevant UL UL2/DL1 MSDs in 38.101-1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n28
	n50
	5
	15
	12 (RBstart=0)
	5
	23.0
	NOTE 2
	UL2/DL1
direct-hit

	n28
	n50
	5
	15
	25 (RBstart=0)
	80
	10.8
	NOTE 2
	UL2/DL1
direct-hit

	n28
	n74
	5
	15
	12 (RBstart=0)
	5
	23.1
	NOTE 2
	UL2/DL1
direct-hit

	n28
	n74
	5
	15
	25 (RBstart=0)
	20
	16.8
	NOTE 2
	UL2/DL1
direct-hit

	n28
	n75
	5
	15
	12 (RBstart=0)
	5
	28.1
	NOTE 2
	UL2/DL1
direct-hit

	n28
	n75
	10
	15
	50 (RBstart=0)
	50
	18.7
	NOTE 2
	UL2/DL1
direct-hit



There are two MSDs which are for the lowest UL CBW:
· the smallest DL CBW
· the largest DL CBW.
To add to the confusion on how to capture the new issue in 38.101-1, the SUL+SDL band like n91, n92, n93 or n94 have their REFSENS assumed to be without de-sense and thus are in Table 7.3.2-1b. Furthermore, for n76 a 10MHz UL configuration can be associated with a 5MHz DL CBW.
How to capture FDD with variable duplex operation bands
With the new H2 issue, it is clear that this type of bands belongs to FDD bands that are subject to de-sense due to simultaneous Rx/Tx.
The H2 issue may or may not be there depending on the UL and DL channel frequencies, but it needs to be captured such that conformance is properly tested. Based on the fact that FDD bands are specified for the worst position of the UL configuration, it is consistent to specify these new bands for the worst case H2 de-sense and based on the already captured 5MHz/5MHz H2 MSD for CA_n28-n75 and added to the Table 7.3.2-1a that is valid for FDD bands:
Proposal on FDD with variable duplex operation bands REFSENS:
· FDD with variable duplex operation bands REFSENS is moved from Table 7.3.2-1b to Table 7.3.2-1a
· Table 7.3.2-1a title is changed to: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands with/without variable duplex operation
· Table 7.3.2-1a title is changed to: Two antenna port reference sensitivity QPSK PREFSENS for TDD and SDL bands
· The following rows are added to Table 7.3.2-1a 
· FFS if a second RESENS should be specified for the case without H2 interference. An option is to measure the n76 5MHz CBW without H2 interference.
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n91
	15
	-100.0
	
	
	
	
	
	
	
	
	

	n92
	15
	-100.0
	-96.8
	-95.0
	-93.7
	
	
	
	
	
	

	
	30
	
	-97.2
	-94.0
	-93.2
	
	
	
	
	
	

	n93
	15
	-100.0
	
	
	
	
	
	
	
	
	

	n94
	15
	-100.0
	-96.8
	-95.0
	-93.7
	
	
	
	
	
	

	
	30
	
	-97.2
	-94.0
	-93.2
	
	
	
	
	
	

	n1XX(n28+n76)
	15
	-71.9X
	
	
	
	
	
	
	
	
	

	n1XY(n28+n75)
	15
	-71.9 X
	-71.9 X
	-71.9 X
	-71.9 X
	
	
	
	
	
	

	
	30
	
	-71.9 X
	-71.9 X
	-71.9 X
	
	
	
	
	
	

	Note X: the DL and UL channel frequencies shall be chosen such that the harmonic two of the UL is centered on the DL channel.



Conclusions
In this contribution, we discussed the requirements for the new FDD variable duplex bands constituted of n28 UL and SDL Band n75/76 and the new REFSENS issue related to n28UL H2 interference and make the following proposals.

Proposal on FDD with variable duplex operation bands REFSENS:
· FDD with variable duplex operation bands REFSENS is moved from Table 7.3.2-1b to Table 7.3.2-1a
· Table 7.3.2-1a title is changed to: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands with/without variable duplex operation
· Table 7.3.2-1a title is changed to: Two antenna port reference sensitivity QPSK PREFSENS for TDD and SDL bands
· The following rows are added to Table 7.3.2-1a 
· FFS if a second RESENS should be specified for the case without H2 interference. An option is to measure the n76 5MHz CBW without H2 interference.
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n91
	15
	-100.0
	
	
	
	
	
	
	
	
	

	n92
	15
	-100.0
	-96.8
	-95.0
	-93.7
	
	
	
	
	
	

	
	30
	
	-97.2
	-94.0
	-93.2
	
	
	
	
	
	

	n93
	15
	-100.0
	
	
	
	
	
	
	
	
	

	n94
	15
	-100.0
	-96.8
	-95.0
	-93.7
	
	
	
	
	
	

	
	30
	
	-97.2
	-94.0
	-93.2
	
	
	
	
	
	

	n1XX(n28+n76)
	15
	-71.9X
	
	
	
	
	
	
	
	
	

	n1XY(n28+n75)
	15
	-71.9 X
	-71.9 X
	-71.9 X
	-71.9 X
	
	
	
	
	
	

	
	30
	
	-71.9 X
	-71.9 X
	-71.9 X
	
	
	
	
	
	

	Note X: the DL and UL channel frequencies shall be chosen such that the harmonic two of the UL is centered on the DL channel.
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