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Background
In RAN #92 4 new FDD bands were created using existing SUL and SDL bands n75, n75, n81 and n82. These bands denoted as n91, n92, n93, and n94 can have variable duplexer spacing and support asymmetric channel BW operation on the UL and DL. 
Discussion

In [1] the minimum TX-RX separations and the asymmetric BWs that should be supported by these bands were calculated. As the UL and DL frequencies can be set independently the TX-RX separation has a frequency range as calculated below:
	NR Operating Band
	UL Frequency Range (MHz)
	DL Frequency Range (MHz)
	Minimum supported channel BW (MHz)
	Minimum TX-RX separation (MHz)
	Maximum TX-RX separation (MHz)

	n91
	832 – 862
	1427 - 1432
	5
	570
	595

	n92
	832 - 862
	1432 - 1517
	5
	575
	680

	n93
	880 - 915
	1427 - 1432
	5
	517
	547

	n94
	880 - 915
	1432 - 1517
	5
	522
	632



In the above table the minimum and maximum TX-RX separations are calculated using a minimum BW of 5MHz. 

These new bands should be included in TS38.101-1 section 5.4.4 in table 5.4.4-1 as follows

[bookmark: _Hlk20221391]Table 5.4.4-1: Default UE TX-RX frequency separation
	NR Operating Band
	TX – RX 
carrier centre frequency
separation

	n1
	190 MHz

	n2
	80 MHz

	n3
	95 MHz

	n5
	45 MHz

	n7
	120 MHz

	n8
	45 MHz

	n12
	30 MHz

	n20
	-41 MHz

	n25
	80 MHz

	n28
	55 MHz

	n66
	400 MHz

	n70
	295,3001 MHz

	n71
	-46 MHz

	n74
	48 MHz

	n91
	582.5MHz2

	n92
	627.5MHz3

	n93
	532MHz4

	n94
	577MHz5

	NOTE 1:	Default TX-RX carrier centre frequency separation.
NOTE 2: Range of TX-RX frequency separation 570-595MHz
NOTE 3: Range of TX-RX frequency separation 575-680MHz
NOTE 4: Range of TX-RX frequency separation 517-547MHz
NOTE 5: Range of TX-RX frequency separation 522-632MHz



Observation: Bands n91, n92, n93 and n94 can have a range of TX-RX frequency separations
Proposal 1: Bands n91, n92, n93 and n94 should be included in table 5.4.4-1 with default TX-RX frequency separations

If asymmetric BWs are used, then section 5.3.6 of 38.101-1 states: 
In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth. In FDD, the confinement is defined as a deviation to the default Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:
ΔFTX-RX = | (BWDL – BWUL)/2 |

Also, in TS38.101-1 section 5.3.6 the BW combinations for these new bands should be added to table 5.3.6-1 as follows:
Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n66
	5, 10
	20, 40

	
	20
	40

	n70
	5
	10, 15

	
	5, 10, 15
	20, 25

	n71
	5
	10

	
	10
	15

	
	15
	20

	n91
	10
	5

	n92
	5
	10,15,20

	
	10
	15,20

	n93
	10
	5

	n94
	5
	10,15,20

	
	10
	15,20



Proposal 2: For bands n91, n92, n93 and n94 the TX-RX separation should be modified for asymmetric UL/DL BWs using the above formula for ΔFTX-RX
For bands with variable duplex capability the reference sensitivity for the default TX-RX spacings should be defined in the table below
Table 7.3.2-1: Two antenna case reference sensitivity QPSK PREFSENS for variable duplex bands (default TX-RX spacing)
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating 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)
	Duplex Mode

	n91
	15
	[-100.0]
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n92
	15
	[-100.0]
	[-96.8]
	[-95.0]
	[-93.8]
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	[-97.1]
	[-95.1]
	[-94.0]
	
	
	
	
	
	
	
	
	

	
	60
	
	[-97.5]
	[-95.4]
	[-94.2]
	
	
	
	
	
	
	
	
	

	n93
	15
	[-100.0]
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n94
	15
	[-100.0]
	[-96.8]
	[-95.0]
	[-93.8]
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	[-97.1]
	[-95.1]
	[-94.0]
	
	
	
	
	
	
	
	
	

	
	60
	
	[-97.5]
	[-95.4]
	[-94.2]
	
	
	
	
	
	
	
	
	



Proposal 3: For bands with variable duplex the reference sensitivities with the default TX-RX spacing should be defined for each SCS and BW 
[bookmark: _Hlk507958268]Also, for bands with variable duplex capability the worst-case reference sensitivity should be defined in the table below and the corresponding TX-RX spacing should be noted.
Table 7.3.2-2: Two antenna port worst case reference sensitivity QPSK PREFSENS for variable duplex bands
	
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating 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)
	TX-RX spacing (MHz)
	Duplex Mode

	n91
	15
	[-100.0]
	
	
	
	
	
	
	
	
	
	
	
	570
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n92
	15
	[-100.0]
	[-96.8]
	[-95.0]
	[-93.8]
	
	
	
	
	
	
	
	
	575
	FDD

	
	30
	
	[-97.1]
	[-95.1]
	[-94.0]
	
	
	
	
	
	
	
	
	
	

	
	60
	
	[-97.5]
	[-95.4]
	[-94.2]
	
	
	
	
	
	
	
	
	
	

	n93
	15
	[-100.0]
	
	
	
	
	
	
	
	
	
	
	
	517
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n94
	15
	[-100.0]
	[-96.8]
	[-95.0]
	[-93.8]
	
	
	
	
	
	
	
	
	522
	FDD

	
	30
	
	[-97.1]
	[-95.1]
	[-94.0]
	
	
	
	
	
	
	
	
	
	

	
	60
	
	[-97.5]
	[-95.4]
	[-94.2]
	
	
	
	
	
	
	
	
	
	



Proposal 4: For bands with variable duplex the worst-case reference sensitivities should be defined for each SCS and BW

Conclusion
 This contribution outlines how to introduce new variable duplex bands into TS38.101-1 and makes the following observations and proposals.  
Observation: Bands n91, n92, n93 and n94 have a range of TX-RX frequency separations
Proposal 1: Bands n91, n92, n93 and n94 should be included in table 5.4.4-1 with default TX-RX frequency separations
Proposal 2: For bands n91, n92, n93 and n94 the TX-RX separation should be modified for asymmetric UL/DL BWs using the above formula for ΔFTX-RX 
Proposal 3: For bands with variable duplex the reference sensitivities with the default TX-RX spacing should be defined for each SCS and BW 
[bookmark: _GoBack]Proposal 4: For bands with variable duplex the worst-case reference sensitivities should be defined for each SCS and BW 
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