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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#83 meeting, the channel raster and synchronization raster/SCS have been discussed [1-9]. During the online discussion in RAN4#83, it was discussed if 720kHz should be agreed as a working assumption for bands above 24GHz, however the final consensus has not been made yet even in RAN4 Ad-hoc meeting in Qingdao, where the following agreement is made with a square bracket [4].
· Agreements for Frequency Range 2
· Channel raster for frequency range 2 is based on the [RB size - 720kHz]
· Options to manage the asymmetric guard band
· RAN4 to specify the minimum channel edge guard band, how to place the channel RBs is FFS
· Other options not precluded

In this paper, we discuss the channel raster for the NR bands above 24 GHz.
2	Discussion
As we already discussed in [1], there is no legacy GSM/UMTS/LTE deployment for bands above 24GHz, and therefore the channel raster for these bands should be better aligned with the NR numerology, which would lead to a simpler physical and higher layer design. In [1], we have proposed to use a multiple of 180kHz as a channel raster. During online discussion, we also agreed to 720kHz unless operators has a concern on this granularity.
For the bands in 24 -52.6 GHz, the SCS for data is agreed 60KHz or 120kHz; thus, 720kHz is the same as the minimum size of the resource block in this frequency range. Therefore, this is most likely a sufficient resolution to provide the enough utilization of the spectrum for various channel allocation. 100kHz raster provides 26 ppm resolution at 3.8GHz, the highest for all licensed LTE bands. 720kHz raster provides a similar accuracy of 30ppm at 24GHz.
Observation 1: 720kHz raster for NR bands above 24GHz can provide a similar granularity as LTE.
Channel allocation made by regulators are often based on the block size of an integer multiple of MHz such as 5MHz, 10MHz, 50MHz, etc. The channel offsets (from DC) are also often aligned with an integer multiple of MHz, though there are some exceptional deployment use cases.
The channel edges assigned by regulators and RB grid of the NR may not be aligned if 720kHz raster is used and channel allocation is based on MHz. This means that the outermost subcarriers may not be usable because a part of the edge resource block could be outside of the assigned channel. 1 PRB size with 60kHz SCS is 720kHz and it is 1440kHz with 120kHz SCS. The misalignment is not very significant for a large channel bandwidth. For example, it is 0.18% and 0.36% for the channel bandwidth 400MHz. They are 0.72% and 1.44% for 100MHz channel bandwidth. In LTE, spectrum utilization is 90%. Thus, 5% of the bandwidth in each channel edge is the guard subcarrier. Thus, this misalignment above 24GHz bands with 720kHz raster is small compared with LTE. 
Some guard carriers are anyway used for spectrum utilization less than 100%; so 720kHz SCS does not necessary means that we lose a resource block, since it is anyway unusable.
There has been a counter proposal in RAN4 Ad-hoc meeting in Qingdao to use 1MHz raster to align with typical spectrum block allocation. However, as we have discussed in [5] for sub6 GHz bands, non RB based raster have an spectrum inefficiency in the wide band operation. The utilization would be affected more than above.
[bookmark: _GoBack]The finer resolution like 180kHz could be used to reduce the impact of the misalignment, however, channelization and resource block grid is still not 100% aligned unless the regulators take this into account to the channelization for spectrum licensing. Although the channelization for the NR may be already defined by some regulators, however, it is encouraged for other regulators to consider this aspect in the spectrum allocation.
Observation 2: NR channel allocation by regulators is encouraged to align with the NR channel raster.
Proposal 1: 720kHz channel raster is proposed for above 24GHz.
As we have presented [1], sync signal raster should be coarser than the channel raster in order to support a fast cell search mechanism. The sync signal position is not necessarily in the center of the channel bandwidth. It can be placed off from the channel center and furthermore multiple positions may be supported within a wideband channel. (This is related to BW parts discussed in RAN1.)
In [2] we discussed that a maximum possible coarse sync raster depends on the minimum channel bandwidth of the band. Our proposal presented in [3] is that the minimum channel bandwidth is at least 50MHz and 100MHz for the bands with SS block SCS 120kHz and 240kHz, respectively. 
Assuming that the minimum channel bandwidth is 50MHz and 100MHz for 120kHz and 240kHz SS block SCS, respectively, then, the coarse sync raster could be up to 10.44 and 20.88MHz. (50*0.9-120*288/1000 and 100*0.9-240*288/1000 with 90% transmission bandwidth.)
Proposal 2: For NR bands above 24GHz with 120kHz SS block SCS, a coarse sync raster up to 10.44MHz is a good candidate for synch channel raster.
Proposal 3: For NR bands above 24GHz with 240kHz SS block SCS, a coarse sync raster up to 20.88MHz is a good candidate for synch channel raster.

3	Conclusion
Observation 1: 720kHz raster for NR bands above 24GHz can provide a similar granularity as LTE.
Observation 2: NR channel allocation by regulators is encouraged to align with the NR channel raster.
Proposal 1: 720kHz channel raster is proposed for above 24GHz.
Proposal 2: For NR bands above 24GHz with 120kHz SS block SCS, a coarse sync raster up to 10.44MHz is a good candidate for synch channel raster.
Proposal 3: For NR bands above 24GHz with 240kHz SS block SCS, a coarse sync raster up to 20.8MHz is a good candidate for synch channel raster.
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