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[bookmark: _Ref462751722]1. 	Introduction
The channel raster and synchronization raster for NR were extensively discussed in previous RAN4 meetings. In this paper we propose how to define the NR channel raster for both 100kHz and SCS based rasters. We only discuss the DL channel raster, the definition of the UL raster(or position of UL subcarriers) is discussed separately. 
2. 	Discussion
2.1 General Raster Definition
In RAN4#84 a WF on channel raster was agreed [1], the main motivation for the proposal to re-use the LTE based raster in LTE re-farming bands was to enable DL sharing of LTE and NR in the same channel. In order to enable this operation mode, the LTE subcarrier grid and NR subcarrier would have to be aligned. In LTE, the channel raster position indicates the position of the DC subcarrier. In NR, the DC subcarrier will be modulated, however, the center of this subcarrier should be on the LTE subcarrier grid relative to the channel raster. 
Also, the spectral utilization agreement was based on the assumption that the guardband is symmetric. As such, it would be beneficial if the channel raster would indicate a frequency location that is as close as possible to the center of the occupied bandwidth. 
Observation 1. The channel raster for NR should enable subcarrier grid alignment between LTE and NR and point to a location that is as close as possible to the center of the occupied bandwidth.
Considering the above, the channel raster for NR should indicate the position of the center of a subcarrier. Furthermore, the subcarrier that is “placed” at the raster position should be as close as possible to the center of the allocated bandwidth. Consequently, we propose the following for the NR channel raster
Proposal 1. The NR channel raster indicates the position of the center of the following subcarrier:
· Center of subcarrier#0(RE#0) of RB=NRB/2 for channels with even number of RBs (e.g. for 10MHz with 52RBs, raster indicates the position of RE#0 of RB#26, first channel RB is RB#0)
· Center of subcarrier#6(RE#6) of RB=Int(NRB/2) for channels with odd number of RBs (e.g. for 5MHz with 25RBs, raster indicates the position of RE#6 of RB#12, first channel RB is RB#0)
The above proposal is valid for both 100kHz based raster and SCS based raster. 
2.2. 100kHz Raster 
The 100kHz raster was proposed for LTE-refarming bands. Based on Proposal 1 we propose the exact definition as follows:
Proposal 2: The channel raster for bands using 100kHz raster is given by the following equation
· Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz)+N*100kHz, N chosen such that last entry is at Upper band edge-Minimum Ch. Bw/2
Example for Band n3: DL Frequency range 1805-1880, minimum Channel bandwidth 5MHz
Channel raster is defined as: 1805MHz+2.5MHz+N*100kHz, N=0 up to 700
2.3 SCS Based Raster for sub6
[bookmark: _GoBack]The SCS based raster was agreed for the higher bands in frequency range 1. For the SCS based raster, the most straightforward definition is to define an absolute frequency raster starting from DC [2]. This definition makes the raster point computation very simple and also ensures that overlapping bands will use the same channel raster entries.
Proposal 3: The channel raster for bands using SCS based raster in frequency range 1 is given by the following equation:
· N*15kHz, N chosen such that the first entry is that N*15kHz<= Lower Band Edge+Minimum Ch. BW/2 and (N+1) >Lower Band Edge+Minimum Ch. Bw/2, and the last entry is (N-1)<Upper Band edge-Minimum Ch. Bw/2 and N>=Upper Band edge+Minimum Ch. Bw/2
Example for Band n78: DL frequency range 3.3-3.8GHz , 10MHz minimum ChBW
Channel Raster: 3.305MHz +N*0.015, N=220333 to 253000
2.4 SCS Based Raster for mmWave
The SCS based raster was agreed for bands in Frequency range 2. Similar to proposal 3, the simplest definition is to have an absolute frequency raster starting from DC. 
Proposal 4: The channel raster for range 2 bands is given by following equation:
· N*60kHz, N chose such that the first entry is N*60<=Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz) and (N+1)> Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz), and (N-1)< Upper band edge-Minimum Ch. Bw/2 and N>= Upper band edge-Minimum Ch. Bw/2
Exampl for Band n257: DL Freq range 26.5-29.5GHz, 50MHz minimum ChBW
Channel raster: 26525+N*0.06, N=1768333 to 1966333
3. 	Conclusion
In this paper we proposed the channel raster definition for both 100kHz raster and SCS based raster. The proposals are as follows:
Proposal 1. The NR channel raster indicates the position of the center of the following subcarrier:
· Center of subcarrier#0(RE#0) of RB=NRB/2 for channels with even number of RBs (e.g. for 10MHz with 52RBs, raster indicates the position of RE#0 of RB#26, first channel RB is RB#0)
Center of subcarrier#6(RE#6) of RB=Int(NRB/2) for channels with odd number of RBs (e.g. for 5MHz with 25RBs, raster indicates the position of RE#6 of RB#12, first channel RB is RB#0)
Proposal 2: The channel raster for bands using 100kHz raster is given by the following equation
· Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz)+N*100kHz, N chosen such that last entry is at Upper band edge-Minimum Ch. Bw/2
For the bands using the SCS based raster, it is proposed to define an absolute raster. The concrete proposal is as follows:
Proposal 3: The channel raster for bands using SCS based raster in frequency range 1 is given by the following equation:
· N*15kHz, N chosen such that the first entry is that N*15kHz<= Lower Band Edge+Minimum Ch. BW/2 and (N+1) >Lower Band Edge+Minimum Ch. Bw/2, and the last entry is (N-1)<Upper Band edge-Minimum Ch. Bw/2 and N>=Upper Band edge+Minimum Ch. Bw/2
Proposal 4: The channel raster for range 2 bands is given by following equation:
· N*60kHz, N chose such that the first entry is N*60<=Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz) and (N+1)> Lower band edge(MHz)+ Minimum Ch. Bw/2(MHz), and (N-1)< Upper band edge-Minimum Ch. Bw/2 and N>= Upper band edge-Minimum Ch. Bw/2
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