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1. Introduction
RAN4#91 meeting held in Reno continued discussions on NR unlicensed (NR-U) work item [1]. One of the topics that were discussed based on submitted contributions [2 - 6] were channel raster and synchronization raster for 5GHz band NR-U. 

In this contribution, we further discussed channel raster for NR-U in the 5GHz band n46.

2. Discussion
Last RAN4 meeting following agreement was achieved channelization for 5GHz range [7]:

Agreement on NR-U band plan and channelization for 5GHz range 
· Define 20MHz, 40 MHz, 80 MHz, 100MHz CBW for band n46. 
· FFS for mandatory support for 100MHZ BW. 
· FFS for the needs of 60MHz
· It’s a Common understanding in RAN4 that for type A multi-LBT sub-band access, 60MHz CBW for band n46 might not be an issue.
· FFS for the feasibility of defining 160MHz BW with 60KHZ SCS. 
· FFS for defining 10MHz CBW 
Thus, currently at least 20 MHz, 40 MHz, 80 MHz and 100MHz channel bandwidths will be introduced in the specification for band n46. For 60 MHz channel bandwidth, we have provided separate discussion in [8] where we propose to include 60 MHz. As already discussed in [2] for range 3 GHz – 24.25 GHz in NR 15 kHz channel raster is used. 
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster [from TS 38.104 v15.6.0]
	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


For NR unlicensed it is proposed to agree to reuse the same 15 kHz channel raster as for NR, as this will provide quite good alignment with 100 kHz channel raster used in LTE for LAA, and with WiFi channels in 5 GHz unlicensed band. 
Proposal 1: It is proposed to introduce 15 kHz as global frequency raster for band n46.

In our contribution on channel raster from last RAN4#91 meeting [2] we proposed channel raster numbers for NR-U in-band n46 based on 20 MHz channel bandwidth (as 20 MHz CBW was first agreed channel bandwidth during RAN4#90 meeting) and using above proposed 15 kHz frequency raster. As a result of the agreed and proposed wider CBW for band n46 (40, 60, 80 and 100MHz) it is proposed to expand the original proposed raster in [2] with corresponding NREF numbers for band n46. Table 1 presents NREF numbers for the agreed and proposed CBW for band n46. Also, two 10 MHz channels were added for channel frequencies 5730 MHz and 5830 MHz. These two channels were also introduced in 5 GHz band for LAA with following note: 10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification. 
Table 1. NR-ARFCN for NR-U in Band n46
	Channel frequency (MHz)
	Reference frequency (MHz)
	NR-ARFCN
NREF
	Channel frequency (MHz)
	Reference frequency (MHz)
	NR-ARFCN
NREF
	Channel frequency (MHz)
	Reference frequency (MHz)
	NR-ARFCN
NREF

	5160
	5160
	744000
	5480
	5480.01
	765334
	5745
	5745
	783000

	5170
	5170.005
	744667
	5490
	5490
	766000
	5755
	5755.005
	783667

	5180
	5180.01
	745334
	5500
	5500.005
	766667
	5765
	5765.01
	784334

	5190
	5190
	746000
	5510
	5510.01
	767334
	5775
	5775
	785000

	5200
	5200.005
	746667
	5520
	5520
	768000
	5785
	5785.005
	785667

	5210
	5210.01
	747334
	5530
	5530.005
	768667
	5795
	5795.01
	786334

	5220
	5220
	748000
	5540
	5540.01
	769334
	5805
	5805
	787000

	5230
	5230.005
	748667
	5550
	5550
	770000
	5815
	5815.005
	787667

	5240
	5240.01
	749334
	5560
	5560.005
	770667
	5825
	5825.01
	788334

	5250
	5250
	750000
	5570
	5570.01
	771334
	5830
	5830.005
	788667

	5260
	5260.005
	750667
	5580
	5580
	772000
	5835
	5835
	789000

	5270
	5270.01
	751334
	5590
	5590.005
	772667
	5845
	5845.005
	789667

	5280
	5280
	752000
	5600
	5600.01
	773334
	5855
	5855.01
	790334

	5290
	5290.005
	752667
	5610
	5610
	774000
	5865
	5865
	791000

	5300
	5300.01
	753334
	5620
	5620.005
	774667
	5875
	5875.005
	791667

	5310
	5310
	754000
	5630
	5630.01
	775334
	5885
	5885.01
	792334

	5320
	5320.005
	754667
	5640
	5640
	776000
	5895
	5895
	793000

	5330
	5330.01
	755334
	5650
	5650.005
	776667
	5905
	5905.005
	793667

	5340
	5340
	756000
	5660
	5660.01
	777334
	5915
	5915.01
	794334

	
	5680
	5680.005
	778667
	

	
	5690
	5690.01
	779334
	

	
	5700
	5700
	780000
	

	
	5710
	5710.005
	780667
	

	
	5720
	5720.01
	781334
	

	
	5730
	5730
	782000
	


In specification, presented in table 1 NREF numbers for NR-ARFCN for band n46 could be introduce in specification in simplest form as presented in table 2. The information contained is the same it is just a different table format. 
Table 2. NR-ARFCN for NR-U in Band n46NR
	Operating Band
	ΔFRaster 

(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n46
	15
	744000 – <667, 667, 666> – 756000
765334 – <666, 667, 667> – 782000
783000 – <667, 667, 666> – 794334
782000, 788667
	744000 – <667, 667, 666> – 756000
765334 – <666, 667, 667> – 782000
783000 – <667, 667, 666> – 794334
782000, 788667


Thus, we have made following proposal:

Proposal 2: It is proposed to agree NREF numbers for the NR-U for band n46 as define in table 2.

3. Conclusion

In this contribution, we discuss channel raster for NR unlicensed in band n46. We have made following proposals:
Proposal 1: It is proposed to introduce 15 kHz as global frequency raster for band n46. 
Proposal 2: It is proposed to agree NREF numbers for the NR-U for band n46 as define in table 2.
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