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1 Introduction
In last meeting, the NR channel raster and sync raster were largely discussed. But unfortunately no agreements were achieved.  For the channel raster, the WF [1](noted) captured some issues such as:
100kHz Based raster: 
· Raster to subcarrier position mapping
· Raster points to the center of the channel 
· SC#0 of RB# NRB/2 for even number of RBs
· SC#6 of RB# int(NRB/2)for odd number of RBs 
SCS Based Raster:
· Raster will be based on absolute frequency values
· The raster positions will be integer multiples of 15kHz for sub6 bands
· The raster positions will be integer multiples of 60kHz for mmWave range bands
· Options for raster to subcarrier position mapping
· Raster points to the center of the channel 
· SC#0 of RB# NRB/2 for even number of RBs
· SC#6 of RB# int(NRB/2)for odd number of RBs
· Raster points to the SC#0 of RB#0 
From the above, it seems there are two issues: one is the raster position mapping and the other is the raster for NR new bands. 
In this paper, we provide some discussions on NR channel raster position mapping.
2 Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK16]2.1 Channel raster values
As stated in [2], the channel raster of 100kHz cannot always guarantee zero guard band between CCs for wideband operation, and also some issues will be occurred for forward compatibility where a new wider channel bandwidth is added in the future release, which is some  “blank” resources should be reserved for the guard bands in the gNB wideband single carrier, and such “blank” resources cannot be scheduled which will reduce the spectrum utilization.  In the case of more than 2 CCs are used as CA operation based on the UE capability, then the total “blank” resources will increase. 
For RB based channel raster, the main problem is the centre of the RB resources cannot be located in the channel centre, resulting in a fact that the guard bands at channel edges are asymmetry. Big asymmetry will cause problem as it will fail to meet the unwanted emission requirements on top of the agreed spectrum utilization. 
For subcarrier based raster, the issue of asymmetry guard band can be largely mitigated which can be foreseen it has litter impact on meeting the unwanted emission requirements. Meanwhile it can also guarantee the zero guard band between the aggregated CCs in the wideband operation. 
Therefore, it is a good alternative to select subcarrier based raster, rather than RB based raster.
Proposal 1.  The channel raster for NR bands above 2.6GHz, select subcarrier based raster, i.e. 15kHz for range 1 and 60kHz for range 2. 
2.2 Raster position mapping
In current 3GPP specification, the carrier centre frequency must be an integer multiple of 100 kHz, therefore for NR, the channel raster position must be an integer multiple of SCS, i.e. n*15k for FR1 and n*60k for FR2, which is further discussion in [3].
This issue of raster position mapping is related to the previous  RAN1's agreements, where there is no explicit to mention that SC#0 of which RB is aligned, thus some confusions were existed in RAN4.
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The spectral utilization agreement was based on the assumption that the guard band is symmetric and the minimum guard band must be meet. For some combination of channel bandwidth and SCS, the RB number should be reduce 1RB to meet the RAN1's agreements.
we take 5MHz@15kHz, 30kHz SCS for example, which illustrated in figure 1.
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Figure 1. SC#0 of RB #0 aligned and SC#0 of 5MHz@15kHz, 30kHz SCS
In figure 1, case (a) and case (b) are the symmetric guard band which is applied for the agreed spectrum utilization, i.e. 25RB for 15kHz with 250kHz GB on each side, and 11RB for 30kHz with 520kHz GB on each side. For these two cases, the raster points to the centre of the channel SC#6 of RB# int(NRB/2).
However, the RB cannot be aligned between 15kHz and 30kHz SCS for case (a) and (b). In order to align with the RB of 15kHz SCS, the case (b) should be corrected to case (c) or case (d). 
In case (c), the guard band on the right edge is only 430k for 11 RB configuration, which is smaller than the minimum guard band of 520k, which means the RB#10 should be used as virtual GB and cannot be permitted to transmission, thus the RB number is reduced 1RB, i.e. 10RB rather than 11RB for 5MHz@30kHz SCS. At end, the raster points to the centre of the channel SC#0 of RB# NRB/2.
For case (d), if the raster points to the SC#0 of the RB#0, then the guard band on the left edge is only 250k for 11 RB configuration, which is smaller than the minimum guard band of 520k, which means the RB#0 should be used as virtual GB and cannot be permitted to transmission, thus the RB number is reduced 1RB, i.e. 10RB for 5MHz@30kHz SCS. At end, the raster cannot points to the SC#0 of the RB#0 due to the RB#0 used as virtual GB. in this case, the raster points to the centre of the channel SC#0 of RB# NRB/2 , similar with case (c).
Based on the consideration above, it is proposed:
Proposal 2.  For the SCS based raster position mapping: 
· Raster points to the center of the channel 
· SC#0 of RB# NRB/2 for even number of RBs
· SC#6 of RB# int(NRB/2)for odd number of RBs
3 Conclusion
In this contribution, some further discussions on NR channel raster and have the following proposals:
Proposal 1. The channel raster for NR bands above 2.6GHz, select subcarrier based raster, i.e. 15kHz for range 1 and 60kHz for range 2. 
Proposal 2.  For the SCS based raster position mapping: 
· Raster points to the center of the channel 
· SC#0 of RB# NRB/2 for even number of RBs
· SC#6 of RB# int(NRB/2)for odd number of RBs
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+  Subcarrier grid in NRis Alt.1, i.e., “Assuming the subcarriers in a PRB are numbered from O to 11, for a
given SCS Fo, subcarrier 0 always coincide with a subcarrier 0 of all SCS of order less than Fo.”
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