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1. Introduction
RAN4#94bis e-meeting continued discussions on NR unlicensed (NR-U) work item [1]. For 6 GHz, the band agreement has been made during RAN4#92 meeting in WF [2].
In this contribution we discuss further details including band numbers for NR-U in 6 GHz range.
2. Discussion

2.1. 6 GHz NR-U band number
During RAN4#92 meeting, the following Way Froward [2] on 6GHz band plan was agreed (R4-1910386):

     -   Two bands 5925 – 6425 MHz and 5925 – 7125 MHz for unlicensed operation will be defined 

      -  A note to be added:  Band X or Band Y may be deprecated in the future if found not to be applicable. Definition of another band within the same spectrum in the future pending regulations is not precluded. 
It should be noted that the WID objectives for NR-U [1] includes both 5 GHz and 6 GHz bands:
“This work item will specify NR enhancements for a single global solution framework for access to unlicensed spectrum which enables operation of NR in the 5GHz and the 6GHz (e.g., US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof) unlicensed bands taking into account regional regulatory requirements. The core technology should be band agnostic as much as possible.”

On April 23rd FCC officially adopted in Report and Order and Further Notice of Proposed Rulemaking [3] that the frequency range 5.925 – 7.125 GHz (6 GHz band) will be available for unlicensed use to be shared with incumbent licensed services.
Thus, taking into account that there is region with already defined regulations on 6 GHz, we propose to add the following band number for 6GHz:
	
	
	
	

	n96
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD3

	NOTE 3:
This band is restricted to NR-based unlicensed access (NR-U). 


Proposal 1: It is proposed to include band n96 for NR-U with 5925 – 7125 MHz range. 
Since in other regions 6 GHz unlicensed usage is still under discussion, new bands can be considered in the future (if necessary). 

2.2. Channel bandwidth
Currently 10 MHz, 20 MHz, 40 MHz, 60 MHz, 80 MHz are defined for band n46. For 6G Hz band there is no need to introduce 10 MHz channel bandwidth as that was only specific case for 5GHz. For 6 GHz range, also 100 MHz and 160 MHz channel bandwidth can be introduced. However, 160 MHz channel bandwidth may be considered in the future. Thus, for 6 GHz it is proposed to adopt 20 MHz, 40 MHz, 60 MHz, 80 MHz and 100 MHz channels bandwidths. 
Proposal 2: It is proposed to introduce at least 20 MHz, 40 MHz, 60 MHZ, 80 MHz and 100 MHz channel bandwidths for NR-U band in 6 GHz unlicensed band.
2.3. Channel raster
For range 3 GHz – 24.25 GHz in legacy 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]
	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 for band n46 15 kHz channel raster as NR is used, as this will provide quite good alignment with 100 kHz channel raster used in LTE for LAA, and with Wi-Fi channels in 5 GHz unlicensed band. In 6 GHz band there is currently no other systems but also 15 kHz global frequency raster is a good option and align with legacy NR approach.
Proposal 3: It is proposed to introduce 15 kHz as global frequency raster for 6 GHz NR-U band.
For band n96 with range 5925 MHz – 7125 MHz with 15 kHz global frequency raster range NREF within following range should be used:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	n96
	15
	795000 – <1> – 875000
	795000 – <1> – 875000


Similarly, to band n46 due to nature of unlicensed band spectrum limited number of NREF should be allowed for respective channel bandwidth as follow:
Table 1: List of NREF that are allowed for operation in Band n96

	Channel Bandwidth
	Allowed NREF

	20 MHz
	796332, 797668, 799000, 800332, 801668, 803000, 804332, 805668, 807000, 808332, 809668, 811000, 812332, 813668, 815000, 816332, 817668, 819000, 820332, 821668, 823000, 824332, 825668, 827000, 828332, 829668, 831000, 832332, 833668, 835000, 836332, 837664, 839000, 840332, 841664, 843000, 844332, 845664, 847000, 848332, 849664, 851000, 852332, 853664, 855000, 856332, 857664, 859000, 860332, 861664, 863000, 864332, 865664, 867000, 868332, 869664, 871000, 872332, 873664,875000

	40 MHz
	797000, 799668, 802332, 805000, 807668, 810332, 813000, 815668, 818332, 821000, 823668, 826332, 829000, 831668, 834332, 837000, 839664, 842332, 845000, 847664, 850332, 853000, 855664, 858332, 861000, 863664, 866332, 869000, 871664, 874332

	60 MHz
	797668, 801668, 805668, 809668, 813668, 817668, 821668, 825668, 829668, 833668, 837664, 841664, 845664, 849664, 853664, 857664, 861664, 865664, 869664, 873664

	80 MHz
	798332, 803668, 809000, 814332, 819668, 825000, 830332, 835664, 841000, 846332, 851664, 857000, 862332, 867664

873000

	100 MHz 
	799000, 805668, 812332, 819000, 825668, 832332, 839000, 845664, 852332, 859000, 865664, 872332


2.4. Synchronization raster
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 legacy NR global frequency raster is defined as follow:

Table 5.4.3.1-1: GSCN parameters for the global frequency raster [from TS 38.104]
	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.


Synchronization raster for band n46 was concluded and agreed with fixed numbers of synchronization raster points. These principles of synchronization raster should be also extended to 6 GHz band. 

Proposal 4: It is proposed to introduce band n46 principles for synchronization raster for 6 GHz NR-U band.
Applicable SSB raster for band n96 is as follow:

Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)

	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n96
	30 kHz
	[Case C]
	9531 – <1> – 10363


3. Conclusion

In this contribution, we discuss some details of 6GHz NR-U band. We have made following proposals:
Proposal 1: It is proposed to include band n96 for NR-U in 6 GHz range. 
Proposal 2: It is proposed to introduce at least 20 MHz, 40 MHz, 60 MHZ, 80 MHz, and 100 MHz channel bandwidths for NR-U band in 6 GHz unlicensed band.

Proposal 3: It is proposed to introduce 15 kHz as global frequency raster for 6 GHz NR-U band.

Proposal 4: It is proposed to introduce band n46 principles for synchronization raster for 6 GHz NR-U band.
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