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1 Introduction
 IN RAN4#92bis, WF [1] lists the following issue to be further discussed related to channel raster design:
· NR-U channel raster following the WIFI bonding rule (20MHz, 40MHz , 80MHz)  and 10MHz

· Group 1 is agreed 

· NR-U channel raster (20MHz, 40MHz , 80MHz) for example at highest end of n46 Band (5850MHz to 5925MHz) not used by WIFI

· Group 2: FFS

· Addtional NR-U channel raster ( 40MHz , 80MHz) with overlaping the WIFI channel

· Group 3 : FFS at some of points below, other points in Group3 table agreed.

· Nref at WIFI center frequency of 5330, 5490 MHz

· NR-U channel raster 60MHz within an 80 MHz bonded WIFI channel

· Group 4: 

· 60 MHz aligned with the low frequency edge of an 80 MHz bonded WiFi channel - Agreed 
· 60 MHz aligned with the high frequency edge of an 80 MHz bonded WiFi channel - Agreed 
· NR-U channel raster 60MHz partially overlapped with 80 MHz bonded WiFi channel

· Group 5: Agreed
In this paper, we present our view on remaining issue  of the channel raster of NR-U.
2 Discussion
Group 2
In WF[1], the Nref point of group 2 is listed as below:
	WIFI channel number
	 WIFI Channel center frequency for 20MHz
	Fn on raster for 20MHz 
	Nref for 20MHz
	Note

	32
	5160
	5160
	744000
	Not used by Wi-Fi   

	68
	5340
	5340
	756000
	Not used by Wi-Fi  

	96
	5480
	5479.98
	765332
	Not used by Wi-Fi 

	140
	5700
	5700
	780000
	802.11ac channel 

	 
	5845
	5845.02
	789668
	Not used by WIFI

	 
	5865
	5865
	791000
	Not used by WIFI

	 
	5885
	5884.98
	792332
	Not used by WIFI

	 
	5905
	5905.02
	793668
	Not used by WIFI


And 40 MHz channel raster as below:
	Fn on raster (40MHz BW)
	Nref (40MHz BW)
	Note

	5835
	789000
	Not used by WIFI

	5875.02
	791668
	Not used by WIFI


And 80MHz channel as below

	Fn on raster (80MHz)
	Nref (80MHz)
	Note

	5854.98
	790332
	Not used by WIFI


As the ITS band is defined as B47 from 5855MHz to 5925MHz, this band is mainly for ITS safety, in [3], the survey on this band is illustrated in below figure. In Japan, the 5850MHz to 5925 MHz is allocated to TV and regulator not allow LAA in unlicensed band. 
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Figure 3.3: Spectrum dedicated for ITS in different world regions.




In china, it is said in [3]

An overview of regulation requirements of 5 GHz band in different regions of the world is presented in [LABIB17], including China. In China, the regulation status of 5 GHz band (5150 to 5925 MHz) is as follows: 

· • 5150-5350 MHz: WAS/RLAN Indoor only, Max EIRP: 200mW. 

· • 5470-5905 MHz: Under investigations. 

As the above survey is only done in selected county and it is not clear if in other parts of world or in future the range of 5850MHz to 5925MHz could be used for unlicensed operation. According to this, we recommend that channel raster still define for this range as the same as the LAA. 
Observation-1: 5850MHz to 5925MHz is not used for unlicensed operation or used for ITS in most of the world.

Proposal-1: Define the channel raster at range 5850MHz to 5925 MHz. 
On 20MHz centered on 5160MHz, 5340MHz and 5480MHz, because these channel edges are exactly on the U-NII 1, U-NII 2A and U-NII 2C band edge, the emission requirement of the FCC §15.209 and §15.35 need to be complied and it will be further study if the NR-U could meet these requirement by backoff the output power. We believe NR-U can be configured on these frequency points if the emission requirement can be fulfilled.
Proposal-2: NR-U Channel raster on WIFI channel # 32 , 68 and 96 can be specified with the further condition on the NR-U device complying the FCC requirement of §15.209 and §15.35.

WIFI channel #140 should be specified as NR-U as well as it is already a 802.11ac channel [2].

Proposal-3: NR-U should specify WIFI channel #140 which is center on 5700MHz.
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Figure 1: FCC requirement on below 5.15GHz and between 5.35GHz and 5.47GHz
Group 3
The Group 3 Nref is listed below in WF [1]:
	Fn on raster (40MHz BW)
	Nref (40MHz BW)
	Note

	5329.98
	755332
	Overlap with WIF channel#64

	5490
	766000
	Overlap with WIF channel#100


It can be observed that the above group 3 frequency point of 40MHz NR-U channel overlap partly with WIFI channel #64 and #100 but still within U-NII 2A and U-NII 2C band in Figure 1.

In ETSI BRAN 301 893, it allows the device operating on option 1 which is doing the CCA on each 20MHz channel, this means the NR-U wider channel (40MHz) above is allowed if the NR-U wider channel can do the full LBT on each sub-band.  Based on this analysis, we believe that above channel should be supported by NR-U.
4.2.7.3.2.3 Multi-channel Operation 

Load Based Equipment being capable of simultaneous transmissions in adjacent or non-adjacent Operating Channels (see clause 4.2.1) shall implement either option 1 or option 2 below: 

Option 1: Load Based Equipment may use any combination/grouping of 20 MHz Operating Channels out of the list of channels (Nominal Centre Frequencies) provided in clause 4.2.1, if it satisfies the channel access requirements (Channel Access Mechanism) for an Initiating Device as described in clause 4.2.7.3.2.6 on each such 20 MHz Operating Channel.
Proposal-4: NR-U should specify 40MHz channel which is center on 5329.98MHz and 5490MHz.
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Figure 2: 802.11ac channel 
Proposal to spec change
The proposed change for n46 channel raster in BS spec: (Group2 in blue and Group 3 in yellow)
	NR Operating band
	ΔFRaster
(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n46

(Note 1)
	15
	743333 – <1> – 795000
	743333 – <1> – 795000

	Note 1:


	The following NREF are allowed for operation in Band n46 assuming 20MHz channel bandwidth:
{ 744000,745332, 746668, 748000, 749332, 750668, 752000, 753332, 754668, 756000, 765332,766668, 768000, 769332, 770668, 772000, 773332, 774668, 776000, 777332, 778668, 780000,781332, 783000, 784332, 785668, 787000, 788332, 789668, 791000, 792332, 793668
}.
The following NREF are allowed for operation in Band n46 assuming 40MHz channel bandwidth:
{ 744668,746000, 748668,751332, 754000, 755332, 766000,767332, 770000, 772668, 775332, 778000, 780668, 783668, 786332, 787668,789000, 791668 }.
The following NREF are allowed for operation in Band n46 assuming 60MHz channel bandwidth:
{745332,746668, 748000, 752000, 753332, 754668,766668, 768000, 769332, 772000, 773332, 774668, 778668, 780000, 784332, 785668, 787000}.
The following NREF are allowed for operation in Band n46 assuming 80MHz channel bandwidth:
{ 746000,747332, 752668, 786332,768668, 774000, 779332, 785000, 790332}.



3 Conclusions

In this contribution, we have provided our view on channel raster design issue for 5GHz unlicensed band with below observation and proposal:
Observation-1: 5850MHz to 5925MHz is not used for unlicensed operation or used for ITS in most of the world.

Proposal-1: Define the channel raster at range 5850MHz to 5925 MHz. 

Proposal-2: NR-U Channel raster on WIFI channel # 32 , 68 and 96 can be specified with the further condition on the NR-U device complying the FCC requirement of §15.209 and §15.35.
Proposal-3: NR-U should specify WIFI channel #140 which is center on 5700MHz.

Proposal-4: NR-U should specify 40MHz channel which is center on 5329.98MHz and 5490MHz.
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