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1 Introduction
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018  [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4. According to the WID, the RF and RRM core work will start from RAN4#90 (February 2019) and RAN4#90bis (April 2019), respectively. The core part of the WI is scheduled to be completed by RAN4#93 (November 2019). 
In this paper, we present our initial view on the channel raster design of NR-U for 6GHz band.
2 Discussion
Channel Raster
In addition to license-assisted mode, there is a standalone (SA) mode also specified in NR-U WI objective. As the UE will take time to search on the NR-U with SSB raster, we believe that it will be beneficial to start with similar channel raster design with 5GHz with the consideration to reduce the UE initial cell search time. In the rest discussion, we will focus on the channel raster for SA mode. 
There are several factors to consider for channel raster for NR-U SA operation mode in 6GHz band:

1. Subcarrier alignment for the SSB raster and channel raster which allow the single FFT operation; 
2. Wide band operation with bandwidth larger than 20MHz.
3. Reuse the NR design for reducing the implementation and spec complexity.

4. Optimize the UE cell search performance with limited SSB raster considering the LBT failure

5. Co-existing with LTE LAA and wifi

6. Carrier aggregation operation

7. Other RAN1 ongoing discussion related to SSB raster design

8. Regulation aspect

As there is no LTE LAA and wifi channel defined in this new 6GHz band, the number 5 in above list does not need to be considered compared to 5 GHz band. As a starting point, the 20MHz channel will be same for 5GHz band.

The principle of the Channel raster design should be reused from NR so the implementation and specification effort would be minimized. This also imply the SSB raster and channel raster will be subcarrier aligned.

Proposal-1: reuse the NR channel raster and SSB raster design concept. 
There is regulation aspect need to be considered. ETSI BRAN will facilitate all different tech coexisting, how the whole spectrum be divided with different channel bandwidth should be defined. From this aspect, it would be safe to assume that the 20MHz frequency chunk would be allocated for one of possible allocation for NR-U for one example.
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Figure 1: Possible 20MHz grid in 6GHz band.

However nothing is yet decided in ETSI BRAN on 6 GHz right now.
Proposal-2: consider the Figure 1 as initial channel plan for 6GHz band.
In NR channel raster design, the granularity for 5GHz band will be 15kHz as the table 5.4.2.1-1 shows, 

Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


One of possible selection is listed in Table 1 according to Figure 1. The corresponding Nref is also listed in below table.
Table 1: 20MHz channel raster in 6GHz band
	Possible channel center frequency
	Fn on Channel raster
	Nref

	5935
	5935.0050
	795667

	5955
	5955.0000
	797000

	5975
	5974.9950
	798333

	5995
	5995.0050
	799667

	6015
	6015.0000
	801000

	6035
	6034.9950
	802333

	6055
	6055.0050
	803667

	6075
	6075.0000
	805000

	6095
	6094.9950
	806333

	6115
	6115.0050
	807667

	6135
	6135.0000
	809000

	6155
	6154.9950
	810333

	6175
	6175.0050
	811667

	6195
	6195.0000
	813000

	6215
	6214.9950
	814333

	6235
	6235.0050
	815667

	6255
	6255.0000
	817000

	6275
	6274.9950
	818333

	6295
	6295.0050
	819667

	6315
	6315.0000
	821000

	6335
	6334.9950
	822333

	6355
	6355.0050
	823667

	6375
	6375.0000
	825000

	6395
	6394.9950
	826333

	6415
	6415.0050
	827667


As there still some discussion around wide band operation in 5GHz in RAN1, so the wide band operation in 6GHz band need to wait RAN1 conclusion.

3 Conclusions

In this contribution, we have provided our view on channel raster design issue for 6GHz unlicensed band with below observation and proposal:
Proposal-1: reuse the NR channel raster and SSB raster design concept. 
Proposal-2: consider the Figure 1 as initial channel plan for 6GHz band.
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