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1	Introduction
In this paper, an issue on the alignment of data and SSB subcarrier grids for the bands with the subcarrier based channel raster (15kHz or 60kHz) are discussed.
2	Discussion
NR frequency numbering is agreed in the following table to support different channel raster structure. For non-legacy NR bands, the subcarrier based channel raster has been introduced, which is 15kHz in FR1 and 60kHz in FR2. [1-3]
Table 1
	Frequency range [MHz]
	ΔFGlobal [kHz]
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



The currently agreed sync raster for the subcarrier based channel raster is summarized in the following table. 
Table 2
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 MHz
	N * 900kHz + M * [TBD 70 -100 kHz] 
N=1:3000, M=-1:1
	3N + M - 1
	1 – [8999]

	2400 – 24250 MHz
	2400 MHz + N * 1.44 MHz 
N= 0:15173
	[9000 + N]
	[9000 – 24173]

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	[24174+ N]
	[24174– 28557]



The sync raster is 1.44MHz for FR1 and 17.28MHz for FR2. Both are integer multiple of highest SSB SCS for each frequency range, i.e., 30kHz in FR1 and 240kHz in FR2. Therefore, all SSB locations for each frequency range are on the same SCS grid (starting from DC), allowing a single large FFT operation to receive multiple SSBs in wider channel bandwidths.
RAN1/RAN2 has introduced the float sync bits to support the channel raster which is not PRB aligned with SSB. For FR1 bands, the float sync is based on an integer multiple offset of 15kHz (up to 23 SC). For FR2 bands, the float sync is based on an integer multiple (up to 11 SC) RMSI numerology, 60 kHz or 120 kHz SCS.
The float sync provides an additional flexibility to the frequency offset between SSB and data. 
For example, for FR1 bands, we can use a single numerology of 30kHz for data and SSB, however, float sync of 15 kHz can support off-grid data and SSB even with the same numerology.
For FR2 bands, we can use a single numerology of 120kHz for data and SSB without having the same grid.
Such off-grid structure (shift by half SCS) complicates a transmitter and receiver implementation, because independent Fourier transform is needed for each grid. Therefore, to avoid an unnecessary complex implementation, it should be considered to introduce some restrictions in float sync (or channel raster) for the same numerology case.
In summary, 
· For 30kHz SSB SCS and data, float sync shall be an even number. In other word, even number of NR-ARFCN shall be used for the channel raster.
· For 120kHz SSB SCS and data, float sync shall be an even number. In other word, even number of NR-ARFCN shall be used for the channel raster.

Proposal 1. For the same SCS, the subcarrier grid shall be the same for SSB and data.
Proposal 2. This restriction shall be specified in RAN4 specs.

3	Conclusion
Proposal 1. For the same SCS, the subcarrier grid shall be the same for SSB and data.
Proposal 2. This restriction shall be specified in RAN4 specs.
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