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1. Introduction
The system parameters for 6GHz licensed band were discussed and a WF [1] was approved in RAN4#102-e meeting. This contribution will provide our views on the channel raster and sync raster for 6GHz licensed band.
2. Discussion
RAN4 reached agreements on the channel bandwidth and spectrum utilization for 6GHz licensed band. But the channel raster and sync raster are still FFS. The way forwards are captured in [1] as follows:
	Companies are encouraged to further investigate the following 3 options, comparing pros and cons:
· Option 1:
· Channel raster: 
· Legacy approach based on 15/30 kHz SCS:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



· Sync raster
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7] (companies are also encouraged to indicate their preferred value, higher value than 7 is not precluded if justified).
· Option 2:
· Channel raster: 
· 5 MHz resolution:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828667 – <333, 334> – 874667
	828667 – <333, 334> – 874667



The ARFCN available for this band as follows
ARFCN0 = 828667
ARFCNn+1 = ARFCNn + 333 if n mod 3 ≠ 0
ARFCNn+1 = ARFCNn + 334 if n mod 3 = 0
ARFCN138 = 8874667
where n = {0, 1, 2, … 138}.
· Sync raster
· SS block: 30kHz SCS– Case C pattern
· based on ~ 5MHz channel raster and the raster entries are FFS
· Option 3:
· Channel raster: 
· 5 MHz resolution:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828667 – <333, 334> – 874667
	828667 – <333, 334> – 874667



The ARFCN available for this band as follows
ARFCN0 = 828667
ARFCNn+1 = ARFCNn + 333 if n mod 3 ≠ 0
ARFCNn+1 = ARFCNn + 334 if n mod 3 = 0
ARFCN138 = 8874667
where n = {0, 1, 2, … 138}.
· Sync raster
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7] (companies are also encouraged to indicate their preferred value, higher value than 7 is not precluded if justified).



SCS based channel raster is a normal way to locate carrier frequency for licensed bands and also enables more flexibility compared to 5MHz channel raster. Based on the reply LS from RCC, it is indicated that the central frequency of a frequency block can be shifted in relation to the central frequency of a reference block by multiples of 5MHz. This specific restriction can be left up to regulator instead of being added by 3GPP at the stage of channe1 raster design. So it would be more straightforward and appropriate to follow the legacy approach for 6425-7125MHz. Also considering the potential usage in other countries and regions in future, the SCS based channel raster, i.e. 15kHz and 30kHz with more flexibility is preferred. 
Proposal 1: Follow the legacy approach to define the channel raster as Table 2-1.
Table 2-1: Applicable NR ARFCN
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> – 875000
	828334 – <1> – 875000

	
	30
	828334 – <2> – 875000
	828334 – <2> – 875000



Based on the agreements on channel bandwidth, the minimum channel bandwidth for 6425-7125MHz is 20MHz.
The range of GSCN can be calculated as below:
First = ((6425 + 0.82 + 3.6) - 3000) / 1.44 + 7499 = 9880.54   9881
Last = ((7125 - 0.82 - 3.6) - 3000) / 1.44 + 7499 = 10360.51   10360
For the step size, a few companies have the concern on cell search time if a smaller step size is adopt. For 6425-7125MHz, there are 486 sync raster entries if the step size is 1 with 1.44MHz, which is acceptable from the perspective of search time. In general, the step size can be 1~7 based on the calculation of ΔFSS,Raster. To accommodate different needs, it is proposed to adopt one value from 1 to 7 for the step size.
[image: ]
[bookmark: _Ref481664410]Figure 2-1: Possible shifts for the PBCH as the transmitted carrier is shifted on the RF carrier raster
Number of sync raster entries (7125-6425) / 1.44 = 486.11  486
ΔFSS,Raster ≤ BWRB,carrier – BWPBCH + ΔFCH,Raster
ΔFSS,Raster ≤ 18.36MHz – 7.2MHz + 0.030MHz = 11.19MHz
Maximum step size = 11.19/1.44 = 7.77  7
Proposal 2: Adopt one value from 1 to 7 for the step size of sync raster.
Table 2-2: Applicable SS raster entries
	NR operating band
	SS Block SCS
	SS Block pattern1
			Range of GSCN
(First – <Step size> – Last)

	[n104]
	30 kHz
	Case C
	9881 – <1~7> – 10360


3. Conclusion
This contribution mainly discusses system parameters for 6GHz NR licensed band. The following proposals are derived:
Proposal 1: Follow the legacy approach to define the channel raster as Table 2-1.
Table 2-1: Applicable NR ARFCN
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> – 875000
	828334 – <1> – 875000

	
	30
	828334 – <2> – 875000
	828334 – <2> – 875000



[bookmark: _GoBack]Proposal 2: Adopt one value from 1 to 7 for the step size of sync raster.
Table 2-2: Applicable SS raster entries
	NR operating band
	SS Block SCS
	SS Block pattern1
			Range of GSCN
(First – <Step size> – Last)

	[n104]
	30 kHz
	Case C
	9881 – <1~7> – 10360
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