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Summary

This contribution discusses NR channel raster for bands above 2.6GHz.

1
Introduction
NR channel raster and synchronization signal (SS) raster were discussed in the past RAN4 meetings. A WF was agreed in the Berlin meeting [1]. This contribution provides our views on the NR channel raster for bands above 2.6GHz.
2
Discussion
2.1
Subcarrier spacing (SCS) based

The agreements on channel raster in the WF, which is relevant to the bands above 2.6GHz, is reproduced below [1].

· Channel raster for bands above 2.6GHz (above Band 41) is tentatively agreed to be a subcarrier based raster (i.e 15kHz for range 1 and 60kHz for range 2), pending further check at RAN4 NR AH#3 and RAN1 decision
· If subcarrier based raster is finally agreed, exact position of the subcarrier raster in each band to be agreed in RAN4 NR AH#3 
· Send LS to RAN1 to ask RAN1 to enable “floating sync” in RAN4#83 (see Annex), subject to feasibility
· Floating sync enables SCS based raster and down selection of the sync raster for bands using 100kHz raster
RAN1 has confirmed that the entire SS/PBCH block can be offset from the resource block grid [2], which is the “floating sync” concept. RAN1 has two agreements on subcarrier grid alignment and RB grid alignment in NR [3,4], which are relevant to channel raster design and are re-produced below.

· Subcarrier grid in NR is Alt.1, i.e., “Assuming the subcarriers in a PRB are numbered from 0 to 11, for a given SCS F0, subcarrier 0 always coincide with a subcarrier 0 of all SCS of order less than F0.”

· In one carrier when multiple numerologies are time domain multiplexed,

· RBs for different numerologies are located on a fixed grid relative to each other

· For subcarrier spacing of 2n * 15kHz, the RB grids are defined as the subset/superset of the RB grid for subcarrier spacing of 15kHz in a nested manner in the frequency domain

Channel raster entries (positions) for frequency range 1
The channel raster for frequency range 1 is tentatively agreed to be 15kHz. 
Based on the RAN1 agreement, for frequency range 1, subcarrier 0 of three different SCS (15kHz, 30kHz, and 60kHz) are aligned. So, the first channel raster entry will be at 30kHz offset from the lower band edge. The channel raster entries are defined by the following equation for each band.

FDL = FDL_low + 0.03 + 0.015(NDL – NOffs-DL)

FDL_low: the lower edge of the band

NDL: the channel number


NOffs-DL: the band number offset of this band from the first band (with the lowest band number) above 2.6GHz

Channel raster entries (positions) for frequency range 2
The channel raster for frequency range 2 is tentatively agreed to be 60kHz.
Based on the RAN1 agreement, for frequency range 2, subcarrier 0 of two different SCS (60kHz and 120kHz) are aligned. So, the first channel raster entry will be at 60kHz offset from the lower band edge. The channel raster entries are defined by the following equation for each band.

FDL = FDL_low + 0.06 + 0.06(NDL – NOffs-DL)

FDL_low: the lower edge of the band


NDL: the channel number


NOffs-DL: the band number offset of this band from the first band (with the lowest band number) above 2.6GHz

Following is an example of how to number the channels for frequency range 1, which is similar to the EARFCN numbers in the existing LTE specification.

Table 1: NR channel numbers for frequency range 1
	NR Operating

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	n77
	3300
	0
	0 – 59997
	3300
	0
	0 – 59997 

	n78
	3300
	59998
	59998 – 93328
	3300
	59998
	59998 – 93328

	…
	
	
	
	
	
	

	
	
	
	
	
	
	

	


2.2
Resource block (RB) based

RB based channel raster was approved three meetings ago. In this subsection, we provide the channel raster entries for RB based for comparison purpose.

Channel raster entries (positions) for frequency range 1

It is assumed the channel raster for frequency range 1 is 1RB, which is 180kHz. 
Based on the RAN1 agreement, for frequency range 1, subcarrier 0 of three different SCS (15kHz, 30kHz, and 60kHz) are aligned. So, the first channel raster entry will be at 30kHz offset from the lower band edge. The channel raster entries are defined by the following equation for each band.

FDL = FDL_low + 0.03 + 0.18(NDL – NOffs-DL)

FDL_low: the lower edge of the band


NDL: the channel number


NOffs-DL: the band number offset of this band from the first band (with the lowest band number) above 2.6GHz

Channel raster entries (positions) for frequency range 2
It is assumed the channel raster for frequency range 2 is 1RB, which is 720kHz. 
Based on the RAN1 agreement, for frequency range 2, subcarrier 0 of two different SCS (60kHz and 120kHz) are aligned. So, the first channel raster entry will be at 60kHz offset from the lower band edge. The channel raster entries are defined by the following equation for each band.

FDL = FDL_low + 0.06 + 0.72(NDL – NOffs-DL)

FDL_low: the lower edge of the band


NDL: the channel number


NOffs-DL: the band number offset of this band from the first band (with the lowest band number) above 2.6GHz

2.3
Pointing of channel raster

Channel raster coincides with a subcarrier of the lowest SCS of that frequency range. For a particular channel, the channel raster points to SC#0 of RB#0.
3
Conclusions

This contribution provides calculations of channel raster entries for both SCS based and RB based. For SCS based, they are as below for frequency range 1 and 2, respectively.
FDL = FDL_low + 0.03 + 0.015(NDL – NOffs-DL)
FDL = FDL_low + 0.06 + 0.06(NDL – NOffs-DL)
For RB based, they are as below for frequency range 1 and 2, respectively.

FDL = FDL_low + 0.03 + 0.18(NDL – NOffs-DL)
FDL = FDL_low + 0.06 + 0.72(NDL – NOffs-DL)
For a particular channel, the channel raster points to SC#0 of RB#0.
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