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1 Background 
The overall scheme for channel and synchronization raster was agreed at RAN4#85, with way forward agreements in [2] and [3] and it is now included in TS 38.104 [1].
In LTE re-farming bands, the following rasters are defined:

· Channel raster [2]: 
Global raster for FR1 (100kHz raster), but defined with 5 kHz granularity
· Sync raster [3]: 
Raster entry = N*900kHz + M*5kHz, N=1:[2944], M=-1:1

This contribution demonstrates that the parameter choice does not always make it possible to achieve alignment between the subcarrier grids defined by the channel and sync rasters respectively. A solution to the problem is also proposed.

2 Discussion
The reason for the choice of synchronization channel raster for LTE re-farming bands was the following:

· 900 kHz was chosen as the maximum that can be used as sync raster spacing for a 5 MHz channel bandwidth and 15 kHz SCS. 
· In order to always align with the 100 kHz raster and a 15 kHz subcarrier grid, regardless of the relative position of the rasters, the sync raster is repeated three times with -5, 0 and +5 kHz offset from the N*900 kHz position.

With a 10 MHz channel bandwidth, there is however a possibility to use 30 kHz SCS for data. In some bands, such as band n5, the SS block can also be defined with a 30 kHz SCS. This situation is analysed in the following example:
Example in NR Band n5:
NR with channel bandwidth 10 MHz
SCS = 30 kHz (SS block and data)

Tx bandwidth configuration NRB = 24

DL RF reference frequency FREF= 874 MHz

NR-ARFCN NREF = 174800

The carrier would fit in a 10 MHz spectrum block from 869 to 879 MHz and would extend like this:
	NR-ARFCN
	FREF = Center
SC0 of RB12
	First SC
SC0 of RB0
	Last SC
SC11 of RB23

	174800
	874,000
	869,680
	878,290


 
We now need to select an SS block position within the carrier that aligns with the subcarrier grid and also meets the guard band requirements. Since also the SS block is with 30 kHz SCS and channel bandwidth is 10 MHz, the same guard band requirements apply as for data.

There are three possible SS block positions that give an SS block within the extent of the configured carrier and with sufficient guard band:

	GSCN
	SSREF
SC0 of RB10
	SC0 of RB0
	SC11 of RB19
	Offset to SCS grid at FREF

	2911
	873,895
	870,295
	877,465
	-105 kHz

	2912
	873,900
	870,300
	877,470
	-100 kHz

	2913
	873,905
	870,305
	877,475
	  -95 kHz


 
Note that none of the offsets to FREF at 874 MHz are multiples of 30 kHz, which implies that it is not possible to align the 30 kHz subcarrier grids. The channel and sync raster grids are not compatible for this case.
The fundamental problem is that the -5, 0, +5 kHz offsets do not cover all the possible subcarrier grid offsets that can occur when combining a 30 kHz SCS with a 100 kHz channel raster.
3 Proposed solution

A solution would be to have offset of -10, 0 and +10 kHz instead, which covers all possible offsets for a 30 kHz grid. It also covers all necessary 15 kHz SCS grid offsets, where on a 15 kHz grid, -10 kHz is a +5 kHz offset from the next lower raster point and +10 kHz is a -5 kHz offset from the next higher raster point.

4 Summary
This contribution analyses the present channel and sync raster schemes and identifies a problem for 30 kHz SCS. It is proposed to change the definition of the synchronization raster as a remedy the problem.

The Draft CRs in [4], [5] and [6] proposes modification to the synchronization channel raster equations as follows:

· Raster entry=N*900kHz+ M*10kHz, N=1:[2944], M=-1:1
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