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1. Introduction
RAN4#95-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].  Some details of the discussion on 6 GHz band introduction from RAN4#95-e were captured in Way Forward [3] (document not agreed formally).
In this contribution we discuss further details including band numbers for NR-U in 6 GHz range and provide TP. Discussion focuses on BS requirements.
2. Discussion
2.1.  6 GHz NR-U band number
NR-U WID in [1] states among the objectives for RAN4:
Specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges (see Note 1). The band(s) definition should include UL/DL operation.

Note 1: The actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe.

Agreed Way Forward in [2] states:
· Option 1: Band X AND Band Y
· Band X: 5925 – 6425 MHz, Band Y: 5925 – 7125 MHz
On April 23rd FCC officially adopted in Report and Order and Further Notice of Proposed Rulemaking [4] 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.

In other countries i.e. European countries, China, and elsewhere regulations have not be finalized yet for usage of 6 GHz band.

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. 

2.2. Channel bandwidth
Currently 10 MHz, 20 MHz, 40 MHz, 60 MHz, 80 MHz are defined for band n46. For 6GHz 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, 100 MHz and 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, and 80 MHz channels bandwidths. 

Proposal 2: It is proposed to introduce at least 20 MHz, 40 MHz, 60 MHZ, and 80 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 specification 15 kHz channel raster is used to derive NREF points. 

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.
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. NREF numbers are derived assuming alignment with other systems i.e. Wi-Fi channels in 6 GHz band to ensure coexistence between systems, although there is no final decision on specification for 6 GHz Wi-Fi. There is also a gap planned for first 10 MHz, thus first 20 MHz channel is starting from 5935 MHz
Proposal 3. It is proposed to align channel raster for NR-U in band n96 with Wi-Fi channels in 6 GHz.

Wi-Fi is going to adopt channel bonding rule for 6 GHz for wider channels as it already exists in 5 GHz band. As it was decided for band n46, for 60 MHz channels, rule to not introduce 60 MHz channels across 80 MHz channels should be reused. Thus, 60 MHz channels should be placed only within 80 MHz channels, as it is presented in figure 1.
Figure 1. Example of channels setting for ban n96 (lower edge part only)
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Proposal 4. It is proposed to set 60 MHz channels only within 80 MHz channel i.e. to adopt channel bonding rule for 60 MHz CBW. 
Full list of NREF channels that is proposed for 20/40/60/80 MHz channel bandwidth for band n96 is presented in Table 1.
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, 837668, 839000, 840332, 841668, 843000, 844332, 845668, 847000, 848332, 849668, 851000, 852332, 853668, 855000, 856332, 857668, 859000, 860332, 861668, 863000, 864332, 865668, 867000, 868332, 869668, 871000, 872332, 873668

	40 MHz
	797000, 799668, 802332, 805000, 807668, 810332, 813000, 815668, 818332, 821000, 823668, 826332, 829000, 831668, 834332, 837000, 839668, 842332, 845000, 847668, 850332, 853000, 855668, 858332, 861000, 863668, 866332, 869000, 871668

	60 MHz
	797668, 799000, 803000, 804332, 808332, 809668, 813668, 815000, 819000, 820332, 824332, 825668, 829668, 831000, 835000, 836332, 840332, 841668. 845668, 847000, 851000, 852332, 856332, 857668, 861668, 863000, 867000, 868332

	80 MHz
	798332, 803668, 809000, 814332, 819668, 825000, 830332, 835668, 841000, 846332, 851668, 857000, 862332, 867668


Proposal 5: It is proposed to introduce 15 kHz as global frequency raster for band n96 and NREF numbers for respective CBW as in table 1.
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. 

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


Similarly, to band n46 due to nature of unlicensed band spectrum limited number of SS raster entries (one GSCN number per 20 MHz) should be allowed as follow:
Table 2: List of allowed GSCN points
	The following GSCN are allowed for operation in band n96:{GSCN = 9541, 9555, 9569, 9583, 9597, 9610, 9624, 9638, 9652, 9666, 9680, 9694, 9708, 9722, 9735, 9749, 9763, 9777, 9791, 9805, 9819, 9833, 9847, 9860, 9874, 9888, 9902, 9916, 9930, 9944, 9958, 9972, 9985, 9999, 10013, 10027, 10041, 10055, 10069, 10083, 10097, 10110, 10124, 10138, 10152, 10166, 10180, 10194, 10208, 10222, 10235, 10249, 10263, 10277, 10291, 10305, 10319, 10333, 10347}.


Proposal 6: It is proposed to introduce band n46 principles for synchronization raster for band n96 and GSCN numbers for respective CBW as in table 2.
2.5. Emission mask

During last RAN4 meetings unwanted emission mask details were deeply discussed for NR-U. Finally, RAN4#95e meeting agreed OBUE mask for Local Area BS and Medium Range BS for 20 MHz, 40 MHz, 60 MHz and 80 MHz channel bandwidth. Also mask for the case of one or two non-transmitted 20 MHz channels between transmitted channels were agreed. These masks took into account 5 GHz band requirements in regions, and also can be a baseline for 6 GHz. It should be noted that there is already included in draft big CR to TS 38.104 specification text about regional requirements in Table 4.5-1 within TS 38.104 for Base station output power, Operating band unwanted emission, Tx spurious emission (similar to already exist text in LAA specification): 
In addition, for operation with shared spectrum channel access, the BS may have to comply with the applicable operating band unwanted emission limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer.

Proposal 7: It is proposed to reuse for band n96 as a baseline band n46 unwanted emission masks for both Local Area and Medium Range BS included on non-transmitted and two non-transmitted channels. 
2.6. Other transmitter and receiver requirement for band n96

As there is no significant difference between 5 GHz and 6 GHz unlicensed band other transmitter and receiver requirements not listed above, can reuse the same requirements as band n46. 

 Proposal 8: It is proposed to reuse band n46 other general BS Tx and Rx requirements for band n96 that are not depends on frequency. 
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 with 5925 – 7125 MHz range.
Proposal 2: It is proposed to introduce at least 20 MHz, 40 MHz, 60 MHZ, and 80 MHz channel bandwidths for NR-U band in 6 GHz unlicensed band.
Proposal 3. It is proposed to align channel raster for NR-U in band n96 with Wi-Fi channels in 6 GHz.
Proposal 4. It is proposed to set 60 MHz channels only within 80 MHz channel i.e. to adopt channel bonding rule for 60 MHz CBW.
Proposal 5: It is proposed to introduce 15 kHz as global frequency raster for band n96 and NREF numbers for respective CBW as in table 1.
Proposal 6: It is proposed to introduce band n46 principles for synchronization raster for band n96 and GSCN numbers for respective CBW as in table 2.
Proposal 7: It is proposed to reuse for band n96 as a baseline band n46 unwanted emission masks for both Local Area and Medium Range BS included on non-transmitted and two non-transmitted channels.
Proposal 8: It is proposed to reuse band n46 other general BS Tx and Rx requirements for band n96 that are not depends on frequency. 
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