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1. Introduction
RAN4#90 meeting held in Athens started discussion on NR unlicensed (NR-U) work item [1]. One of the topics that was discussed based on submitted contributions [2 - 4] during last RAN4#90bis meeting in Xi’an was channel raster and synchronization raster for NR-U. 
In this contribution we further discussed channel raster and synchronization raster for NR-U in 5GHz band. 
2. Discussion
2.1 Channel raster for band n46 
Compare to LTE where channel raster is based on 100 kHz, in NR channel raster is based on 15kHz. For NR-U it is proposed to re-use NR channel raster of 15kHz, as it is not possible to reuse directly LAA channels. However, it should be noted that NR-U channels should be align with LAA and WiFi channels as much as possible to ensure alignment.
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster [from TS 38.104 v15.5.0]
	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


RAN4 already agreed 20MHz channel bandwidth for NR-U, but wider channel bandwidths are also proposed and considered. Table 1 presents corresponding NREF numbers for 20MHz channels bandwidth for band n46. 
Table 1. NR-ARFCN for NR-U in Band n46
	Channel frequency (MHz)
	Reference frequency (MHz)
	NR-ARFCN

NREF

	5160
	5160
	744000

	5180
	5180,01
	745334

	5200
	5200,005
	746667

	5220
	5220
	748000

	5240
	5240,01
	749334

	5260
	5260,005
	750667

	5280
	5280
	752000

	5300
	5300,01
	753334

	5320
	5320,005
	754667

	5340
	5340
	756000

	5480
	5480,01
	765334

	5500
	5500,005
	766667

	5520
	5520
	768000

	5540
	5540,01
	769334

	5560
	5560,005
	770667

	5580
	5580
	772000

	5600
	5600,01
	773334

	5620
	5620,005
	774667

	5640
	5640
	776000

	5660
	5660,01
	777334

	5680
	5680,005
	778667

	5700
	5700
	780000

	5720
	5720,01
	781334

	5745
	5745
	783000

	5765
	5765,01
	784334

	5785
	5785,005
	785667

	5805
	5805
	787000

	5825
	5825,01
	788334

	5845
	5845,005
	789667

	5865
	5865
	791000

	5885
	5885,01
	792334

	5905
	5905,005
	793667

	5915
	5915,01
	794334


Proposal 1: It is proposed to agree channel raster and NREF numbers for the NR-U for band n46 and 20MHz CBW define in table 1.
2.1 Synchronization raster for 5GHz 

Standalone deployment of NR-U requires definition of synchronization raster, that is used when BS send SSB blocks when passes CCA, and UE is searching these signals. In NR global frequency raster is define as follow:
Table 5.4.3.1-1: GSCN parameters for the global frequency raster [from TS 38.104 v15.5.0]
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,

N=1:2499, M ϵ {1,3,5} (Note)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz 
N= 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256 + N
	22256 – 26639

	NOTE:
The default value for operating bands with SCS spaced channel raster is M=3.


For frequency range 3 GHz – 24,25 GHz granularity for SS blocks is 1.44 MHz, that give large number of possible SSB positions in frequency band.  In 5GHz unlicensed band, all systems need to follow rules define for that. It is enough to have one synchronization signal per 20 MHz. 
Proposal 2: It is proposed to agree single global SS block per 20MHz for band n46.
Table 2: Applicable SS raster entries for band n46

	NR Operating band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n46 (NOTE)
	30 kHz
	Case C
	8993 - <1> - 9530

	NOTE: The following GSCN are allowed for operation in 5GHz band for 20MHz channel bandwidth:

{GSCN = 8999, 9013, 9027, 9041, 9055, 9068, 9082, 9096, 9110, 9124, 9221, 9235, 9249, 9263, 9277, 9291, 9305, 9318, 9332, 9346, 9360, 9374, 9388, 9405, 9419, 9433, 9447, 9461, 9475, 9489, 9502, 9516}


Proposal 3: It is proposed to global frequency channel raster defined in table 2.

3. Conclusion

In this contribution we further discussed channel raster and synchronization raster for NR-U in 5GHz band. 
Proposal 1: It is proposed to agree channel raster and NREF numbers for the NR-U for band n46 and 20MHz CBW define in table 1.
Proposal 2: It is proposed to agree single global SS block per 20MHz for band n46.
Proposal 3: It is proposed to global frequency channel raster defined in table 2.
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