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1. Introduction

The Variable Duplex work item has been approved at RAN#84 in [1], targeting completion at the end of 2019 in RAN#86 for both core and performance parts. Latest version of the WID can be found in [2] after RAN#85.
In the last RAN4 meeting, good progress has been seen and the agreements are copied as below,

	· For system parameters

· Specify in TS 38.101-1 and TS 38.104 the new FDD bands as n91, n92, n93 and n94 with variable duplex spacing

· Specify in TS 38.101-1 and TS 38.104 the channel raster and sync raster per new FDD bands

· It is mandatory for the UE to support 7.5kHz shift to operate in the new bands n91, n92, n93 and n94 in variable duplex FDD

· For UE RF requirements

· NR UE is required to support DL and UL frequency ranges independently in any valid NR-ARFCN for the channel BWs across the band, provided that the minimum TX-RX separation are as follows:

· n91: 570MHz
· n92: 575MHz
· n93: 517MHz
· n94: 522MHz
· Asymmetric channel BW operation should be supported with below combinations:

NR Operating Band

Channel BWs for UL (MHz)

Channel BWs for DL (MHz)

n91

10

5

n92

5

10, 15, 20

10

15, 20

n93

10

5

n94

5

10, 15, 20

10

15, 20




This contribution presents the further discussion on the system parameter for variable duplex FDD bands. Parallel CR-s are to implement the agreements in the last meeting and the proposals in this meeting.
2. Discussion
New Bands

According to the WI, the new bands nA, nB, nC and nD should be introduced to RAN4 specifications. Since n90 has already been specified, we propose to introduce them as [n91, n92, n93, n94]. Since these bands require variable duplex spacing according to WID, this should be referred to in 38.101-1 and 38.104.
It is agreed in the last meeting to specify in TS 38.101-1 and TS 38.104 the new FDD bands as n91, n92, n93 and n94 with variable duplex spacing. Thus in our parallel CR in [3] and [4], we introduce as the below style the new bands in 38.101-1 and 38.104.
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit

FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive

FDL,low   –  FDL,high
	Duplex Mode


	[n91]

	832 MHz – 862 MHz

	1427 MHz – 1432 MHz

	Variable duplex FDD

	[n92]

	832 MHz – 862 MHz

	1432 MHz – 1517 MHz

	Variable duplex FDD

	[n93]

	880 MHz – 915 MHz

	1427 MHz – 1432 MHz

	Variable duplex FDD

	[n94]

	880 MHz – 915 MHz

	1432 MHz – 1517 MHz

	Variable duplex FDD


	


Channel raster and Sync raster
Channel raster and sync raster are to be introduced in both TS 38.101-1 and 38.104 together with the new bands correspondingly. For the channel raster of the new bands, it is rationale that we should follow the parameters specified for frequency parts which correspond to the SDL and SUL bands.  It is agreed in the last meeting to specify in TS 38.101-1 and TS 38.104 the channel raster and sync raster per new variable duplex FDD bands. Thus in the parallel CR-s [5] and [6], we implement the change in the specs for both UE and BS.
	NR Operating band
	ΔFRaster
(kHz) 

	Uplink

Range of NREF

(First – <Step size> – Last)

	Downlink

Range of NREF

	(First – <Step size> – Last)


	n91

	100

	166400 – <20> – 172400

	285400 – <20> – 286400

	n92

	100

	166400 – <20> – 172400
	286400 – <20> – 303400

	n93

	100

	176000 – <20> – 183000
	285400 – <20> – 286400

	n94

	100

	176000 – <20> – 183000
	286400 – <20> – 303400


	


For the sync raster parameters, we also need to follow the specified ones that correspond to the frequency parts of the SDL bands respectively. Below table provides an example of the parameters to be introduced in the specs.
	NR Operating band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)


	n91

	15 kHz
	Case A
	3572 – <1> – 3574

	n92

	15 kHz

	Case A

	3584 – <1> – 3787

	n93

	15 kHz

	Case A

	3572 – <1> – 3574

	n94

	15 kHz
	Case A
	3584 – <1> – 3787


	


Channel bandwidth and SCS
For the new bands, supported channel bandwidth and SCS also need to correspond with the specified frequency parts of the SDL and SUL bands. In both TS 38101-1 and 38104, we can see that n76, n75, n82 and n81 support the below channel bandwidth and SCS,

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	


Since neither n81 nor n82 supports the SCS of 60kHz, we don’t think that for any of the new bands there is a way of supporting 60kHz SCS.  
	NR Band
	SCS

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

	n91
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n92
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n93
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n94
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	


Proposal 1: Specify in TS 38.101-1 and TS 38.104 the supported channel BW and supported SCS for the new variable duplex FDD bands.
Variable duplexer
Regarding the variable duplexers, it is agreed in [7] that the UE is required to support DL and UL frequency ranges independently in any valid NR-ARFCN for the channel BWs across the band, provided that the Tx-Rx separation is large enough. So for the BS it is natural that we also should have the requirements of supporting DL and UL frequency ranges in any valid NR-ARFCN for the channel BWs across the band.
Proposal 2: Variable duplex spacing requires supporting DL and UL frequency ranges independently, in any valid NR-ARFCN for the channel BWs across the band.

3. Conclusion
This contribution presents the further discussion on the system parameter for variable duplex FDD bands. Parallel CR-s are to implement the agreements in the last meeting and the proposals in this meeting.
Proposal 1: Specify in TS 38.101-1 and TS 38.104 the supported channel BW and supported SCS for the new variable duplex FDD bands.
Proposal 2: Variable duplex spacing requires supporting DL and UL frequency ranges independently, in any valid NR-ARFCN for the channel BWs across the band.
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