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1. Introduction

Sync raster proposal in [1] was not agreed during RAN4-102e, the WF [2] suggests to continue the discussion in RAN4-103e. This contribution presents a sync raster design based on the methodology in [3].
2. Discussion
Section 4.3.1 of [3] outlines sync raster design for channel bandwidths equal to or larger than 5MHz. Similar methodology can be adopted for sync raster designs for channel bandwidths less than 5MHz. In general, there are two use cases:
(a) Channel Bandwidth = 3MHz

(b) Channel Bandwidth = 4MHz

For use case (a), the PBCH occupies a bandwidth of 3.6MHz and has to be punctured to fit into a channel bandwidth of 3MHz. Figure quoted in [4] suggests a 5dB loss of performance in PBCH SNR. Such a loss can be compensated by increasing PBCH transmit power. Alternatively, the corresponding coverage reduction due to loss of PBCH performance can be taken into account at cellular network design stage.
Assuming the above PBCH performance loss is acceptable, the design methodology outlined in section 4.3.1 of [3] can be used to derive the sync channel raster. For a bandwidth of 3MHz, guard band of 150 kHz should be sufficient because the equation (BWChannel x 1000 (kHz) - NRB x SCS x 12) / 2 - SCS/2 in Table 5.3.3.-1 of [5] with the assumption of 15 RBs within 3MHz and 15kHz SCS gives a guard band of 142.5 kHz. The principle of equation 4.3.1.1-1 can then be used to estimate the maximum allowable sync raster with 

BWConfig = 2.7MHz = 15 RBs at 15 kHz SCS

BWPBCH is replaced by BWPSS/SSS of 2.16MHz because PSS/SSS cannot be punctured, but can be placed to minimise cell search time.

ΔFCH,Raster
=100 kHz
This gives a maximum sync raster of BWConfig – BWPSS/SSS + ΔFCH,Raster = 2700 – 2160 + 100 = 640 kHz
Sync raster should be SCS aligned, namely its values should be an integer multiple of SCS.
Proposal 1: sync raster for channel bandwidth of 3MHz should be 600 kHz

The corresponding changes in TS 38.101-1 would be to add a new entry with a corresponding note to Table 5.4.3.1-1
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N * 600kHz + M * 50 kHz, (Note 2)
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz

N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:
The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.
NOTE2:     Only applicable for channel bandwidth of 3MHz


	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n100
	15 kHz
	Case A
	4603 – <1> – 4618


   Note: The GSCN values for n100 are calculated using a sync raster value of 600 kHz.
For use case (b), guard band of 200 kHz for a 4MHz bandwidth channel should be sufficient with the assumption of 20 RBs at SCS of 15 kHz. The equation in Table 5.3.3.-1 of [5] with the assumption of 20 RBs within 4MHz and 15 kHz SCS gives a guard band of 192.5 kHz. This gives rise to a configured bandwidth of 3.6MHz (= 4MHz – 2x0.2MHz). The configured bandwidth of 3.6MHz is exactly the same occupied bandwidth of PBCH. Namely PBCH can be accommodated in a channel bandwidth of 4MHz without puncturing. Using the equation 4.3.1.1-1 of [3] in 4MHz bandwidth case gives a maximum allowable sync raster of 100 kHz as below:
ΔFSC,Raster ≤ BWConfig – BWPBCH + ΔFCH,Raster
= 3600 – 3600 + 100 = 100 kHz

Proposal 2: sync raster for channel bandwidth of 4MHz should be 100 kHz
3. Conclusions
This contribution proposes sync raster values for channel bandwidths of 3MHz and 4MHz, respectively.
Proposal 1: sync raster for channel bandwidth of 3 MHz should be 600 kHz
Proposal 2: sync raster for channel bandwidth of 4 MHz should be 100 kHz
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