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1 Introduction
Channel raster and synchronization raster was discussed for several meetings and good progress was made in [1] with almost agreed channel raster for each frequency range. This contribution further discusses the synchronization signal raster.
· Sync raster will be defined such that there is a minimum number of entries for each band
· Sync raster entries will be included in the specifications for each band
· Sync raster entries will be defined for initial system acquisition, sync blocks can be transmitted in other frequency locations if the position is signalled to the UE
2 Discussion
Firstly, it should be discussed where the synchronization raster is among the 24RBs of the SS block. It is proposed SS raster is at the centre of SS block as much as possible and follow the channel raster method. If the carrier frequency is at a modulated sub-carrier, the SS block frequency should also at a modulated sub-carrier; if the carrier frequency is between two modulated sub-carriers, the SS block frequency should also between two modulated sub-carriers.
Proposal 1: It is proposed SS block frequency is at the centre of SS block as much as possible and follow the carrier frequency method (at a modulated sub-carrier or between two modulated sub-carriers).


[image: image2.bmp]
Figure 1 SS raster and minimum transmission bandwidth configuration (TBWC)
Regarding the synchronization signal entries, in order to accommodate at least one complete SS block as in Figure 1 in a channel bandwidth, following conditions need to be met according to above figure [2]:

TBWCMIN + Channel raster≥SS raster + SS BW/2 + SS BW/2

=>            SS raster≤TBWCMIN + Channel raster - SS BW
The 5th column in the following table gives the maximum SS raster based on above formula:
Table 1
SS block sub-carrier spacing and Maximum SS raster for each band
	NR Bands
	Minimum Channel bandwidth [4]
	Channel raster
	SS block SCS for initial cell search
	TBWC
	Maximum SS raster
	SS raster

	n1
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n3
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n7
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n8
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n20
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n28
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n41
	10 MHz
	FFS
	FFS
	FFS
	FFS
	FFS

	n66
	5 MHz /10MHz
	100 kHz
	[15 kHz /30 kHz]
	4.5 MHz /8.64 MHz
	280 kHz /100 kHz
	100 kHz

	n70
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n71
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n77
	10 MHz
	15 kHz
	[15 kHz /30 kHz]
	[9.36 MHz/ 8.64 MHz]
	[5.055 MHz/ 15 kHz]
	[4.5 MHz/ 15 kHz]

	n78
	10 MHz
	15 kHz
	[15 kHz /30 kHz]
	[9.36 MHz/ 8.64 MHz]
	[5.055 MHz/ 15 kHz]
	[4.5 MHz/ 15 kHz]

	n79
	[40 MHz]
	15 kHz
	[30 kHz]
	[38.16 MHz]
	[29.535 MHz]
	[28.5 MHz]

	n80
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	100 kHz
	100 kHz

	n257
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n258
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n259
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n260
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]


However, for 100kHz channel raster, to comply with the sub-carrier spacing alignment between channel and SS block, 3 repetitions with100kHz spacing are needed around each sync raster as in [3]. For maximum SS raster of 280kHz as above, three repetitions means all the channel raster positions may have SS block, so the SS raster should be the same as channel raster as 100kHz. In this case, SS block could be placed at the centre of the channel as LTE.
For 10MHz minimum channel bandwidth with 30kHz SCS, the SU is only 24RBs [5] which is equal to the SS block bandwidth. This means the SS raster should be the channel raster if each channel needs to have SS block. This makes too many SS block entries. In this case, 15kHz SS sub-carrier spacing is more feasible.
For mmWave, maximum SS raster is 11.46MHz as calculated in the table for 120kHz sub-carrier spacing. With some margins, 10MHz SS raster is proposed. As the SU for 240kHz sub-carrier spacing is not available, so it isn’t considered here.
Proposal 2: SS raster for each NR band is proposed in the last column of Table 1.

3 Conclusion

This contribution discusses SS raster for NR and makes some proposals as below:
Proposal 1: It is proposed SS block frequency is at the centre of SS block as much as possible and follow the carrier frequency method (at a modulated sub-carrier or between two modulated sub-carriers).

Proposal 2: SS raster for each NR band is proposed in the last column of Table 1.
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