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1 Background 
The background to the channel raster discussions is presented in [4] together with a proposed Channel raster concept in Range 1. This paper introduces a Channel raster concept in Range 2, being fundamentally the same as the one for Range 1 in [4], but with different parameters.

A comparative analysis of the RB-based raster and the raster aligned with spectrum blocks is presented in [5], with focus on Frequency Range 1, but also covering Frequency Range 2.

2 Synchronization raster concept 
The fundamental concept to use in Frequency Range 2 is the same as the one described for Frequency range 1 in [4]:

· A more sparse sync channel raster can be used to reduce search time, with the SS block bandwidth being smaller than full channel BW of the RF carrier transmitted from the.
· The relation between the parameters defining the flexibility for the sync channel raster is defined by the equation:

ΔFSC,Raster ≤ BWConfig – BWPBCH + ΔFCH,Raster
In Frequency Range 2, the minimum channel bandwidth and the SCS are much larger than in Range 1. Based on the RAN1 and RAN4 agreed working assumptions, we can derive the maximum possible sync channel raster spacing as shown in Table 1 for some example minimum RF carrier bandwidths in Frequency Range 2, including the minimum possible ones. In the table, the “Maximum possible” raster spacing is based on the spectrum utilization agreed in the WF from RAN4 NR AH in Qingdao [7]. The RF channel raster spacing is assumed to be ΔFCH,Raster = 1 MHz.
Table 1: Derivation of maximum possible sync channel raster spacing

	Minimum Channel Bandwidth in band
	SC spacing
	Spectrum
utilization 
NRB
	RF BW
Configuration
BWConfig
	PBCH bandwidth BWPBCH
	Maximum
Sync channel raster spacing ΔFSC,Raster.Max 

	50 MHz
	60 kHz
	[66]
	47.52 MHz
	17.28 MHz
	31.24 MHz

	50 MHz
	120 kHz
	[32]
	46.08 MHz
	34.56 MHz
	12.52 MHz

	100 MHz
	60 kHz
	[132]
	95.04 MHz
	17.28 MHz
	78.76 MHz

	100 MHz
	120 kHz
	[66]
	95.04 MHz
	34.56 MHz
	61.48 MHz

	200 MHz
	120 kHz
	[132]
	190.08 MHz
	34.56 MHz
	156.52 MHz


3 Channel raster concept for Frequency Range 2
In the same way as for Frequency Range 1, the channel and sync raster cannot be selected without considering the spectrum blocks and allocations where the carriers will be placed. An alignment applying guard bands or “blanking” of subcarriers/resource block at the edge is one option also here, the other one is the same Multiple Raster Scheme proposed in Range 1. 

It is proposed to use the Multiple Raster Scheme also in Frequency Range 2. Since spectrum blocks are larger in Range 2 and will have a more coarse granularity, the channel raster used can also be more coarse. The following is proposed:

· 1 MHz is used as default RF channel raster for Range 2. This would make it possible to place carriers in any foreseeable spectrum allocation without “spillover”.

· All combinations of Minimum Channel BW and SCS have the flexibility to have a sparse sync channel raster spacing that is substantially larger than the RF channel raster proposed. A multiple sync raster scheme is used to align with all possible RF channel raster positions.

· The smallest common multiple of 60 kHz and 1 MHz is 3 MHz, as well as for 120 kHz and 1 MHz. This means that 3 sync raster repetitions will be needed.
· The sync channel raster spacing is chosen as an integer number of RBs, to easier deploy carrier aggregation of adjacent carriers with zero guard band.
Table 2: Proposed working assumption for RF channel and sync channel raster
	Minimum Channel Bandwidth in band
	SC spacing
	RF channel raster spacing ΔFCH,Raster
	Sync channel raster spacing ΔFCH,Raster 
	Number of sync channel raster repetitions

	50 MHz
	60 kHz
	1 MHz
	30 MHz
	3

	50 MHz
	120 kHz
	1 MHz
	11.52 MHz
	3

	100 MHz
	60 kHz
	1 MHz
	74.88 MHz
	3

	100 MHz
	120 kHz
	1 MHz
	59.04 MHz
	3

	200 MHz
	120 kHz
	1 MHz
	151.2 MHz
	3


4 Proposal
The following is proposed:
PROPOSAL 1: A scheme with multiple sync channel rasters is used for NR in Frequency Range 2, providing a more sparse raster and at the same time have flexibility to operate without “spillover” in all possible spectrum allocations.

PROPOSAL 2: As a working assumption, the RF channel and Sync channel raster parameters in Table 2 are proposed.
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