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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

A feasibility study on 6 GHz for LTE and NR operations was approved at 3GPP TSG RAN #78 [2]. It aims at investigating the existing regulatory framework in different regions for the frequency range 5.925-7.125 GHz and to monitor the ongoing work within the regulatory organisations on this frequency range for both licensed and unlicensed broadband wireless use. This will provide useful information for consideration of the frequency range 5.925-7.125 GHz for potential LTE operations and NR operations if this frequency range becomes available for operation. 

1
Scope

The present technical report documents the regulatory aspects for the frequency range 5.925-7.125 GHz in different regions for both unlicensed and licensed operations. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
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-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
BAS

Broadcast Auxiliary Service

CARS

Cable Television Relay Service

CEPT

European Conference of Postal and Telecommunications 

DA2GC
Direct Air-to-Ground Communications

EC

European Commission

ECC

European Electronic Communications Committee

EESS

Earth Exploration-Satellite Service

eLAA

enhanced LAA

ERC

European Radio-communication Commitee

ESV

Earth Stations on Vessel

FCC

Federal Communication Commission

FM

Frequency Management – ECC Working Group

FS

Fixed Service

FSS

Fixed Satellite Service

IMT

International Mobile Telecommunications

ITS

Intelligent Transport System

LAA

Licensed Assisted Access

LPR

Level Probing Radar

LTTS 

Local TV Transmission Service

MBR

Maritime Broadband Radio Links

NOI

Notice of Inquiry

NPRM

Notice of Proposed Rule Making

NR

New Radio

NR-U

NR Unlicensed

PMSE

Programme-Making and Special Events

RLAN

Radio Local Area Network

RR

Radio Regulation

SDARS
Sirius Satellite Radio Service

SE

Spectrum Engineering – ECC Working Group

SRD

Short Range Device

TLPR 

Tank Level Probing Radar

UNII

Unlicensed National Information Infrastructure

UWB

Ultra Wideband 


VLBI

Very Long Baseline Interferometry (Radio Astronomy)

WAS

Wireless Access System

WIA

Wireless Industrial Applications

4
Regulatory aspects
4.0
General
The Mobile allocation in the frequency range 5.925-7.125 GHz, which is allocated at International level to Mobile services on a primary basis in all Regions, as per ITU Table of frequency allocation [3] summarized in Table 4.0-1, has not yet been implemented at National level in most countries. On the contrary, this frequency range is already used by several services which may impose constraints on any new users.
Table 4.0-1: ITU allocation to services in 5.925-7.145 GHz

	Frequency range [MHz]
	Allocations

	
	Region 1
	Region 2
	Region 3

	5 925 - 6 700
	FIXED  5.457

FIXED SATELLITE (Earth-to-space)  5.457A 5.457B

MOBILE  5.457C

5.149 5.440 5.458

	6 700 - 7 075
	FIXED

FIXED SATELLITE (Earth-to-space) (space-to-Earth) 5.441

MOBILE

5.458 5.458A 5.458B

	7 075 – 7 145
	FIXED 

MOBLE

5.458 5.459


Currently, CEPT and FCC have started initiatives to investigate potentialities for deployment of IMT services in the 5.925-7.125 GHz frequency range. 

4.1
ITU Region 1
4.1.1
Europe

4.1.1.1
Introduction

In Europe, 5.925-6.700 GHz frequency range is allocated on a primary basis to FS-Fixed Service and FSS-Fixed Satellite Service (earth to space), and on a secondary basis to Earth Exploration Satellite Service - EESS (passive); 6.700-7.025 GHz frequency range is allocated on a primary basis to FS and FSS (earth to space, space to earth), and on a secondary basis to EESS (passive); 7.025-7.125 GHz is allocated on a primary basis to FS and on a secondary basis to EESS (passive), but in Russian federation, where, according to RR 5.459, 7.100-7.125 GHz is allocated to space operation service (Earth-to-space) on a primary basis. Generic SRD (UWB), LPR and TLPR also operate in these frequency ranges in no protection and no interference basis. More details are provided in Table 4.1.1.1-1 [20]. 
Table 4.1.1.1-1: European Allocation in 6 GHz

	Frequency Range [MHz]
	Allocation
	Applications/Notes

	5 925 – 6 700
	FIXED

FIXED-SATELLITE (EARTH TO SPACE)

Earth Exploration Satellite (Passive)

5.149

5.440

5.458
	ESV/Within 5925-6425 MHz

FSS Earth stations/Priority for civil networks

Fixed/Point-to-point

Passive sensors (satellite)/For sea surface temperature, sea surface wind speed and soil moisture measurements

Radio astronomy/Spectral line observations, VLBI

Radiodetermination applications/Within 4500-7000 MHz for TLRP application and 6000-8500 MHz for LPR applications

UWB applications/Generic UWB as well as UWB on-board aircraft regulation within 6.0-8.5 GHz

	6 700 – 7 045
	FIXED

FIXED-SATELLITE (EARTH TO SPACE) (SPACE TO EARTH)  5.441

Earth Exploration Satellite (Passive)

5.458

5.458A

5.458B


	FSS Earth stations/Within 6725-7025 MHz. Priority for civil networks

Feeder links

Fixed/ Point-to-point

PMSE/ portable or mobile wireless video, cordless cameras, temporary P-t-P video links in 7-8.5 GHz tuning range

Passive sensors (satellite)/For sea surface temperature, sea surface wind speed and soil moisture measurements

Radiodetermination applications/Within 4500-7000 MHz for TLRP application and 6000-8500 MHz for LPR applications

UWB applications/Generic UWN as well as UWB on-board aircraft regulation within 6.0-8.5 GHz



	7 045 – 7 145
	FIXED

Earth Exploration Satellite (Passive)

5.458


	Fixed/ Point-to-point

PMSE/ portable or mobile wireless video, cordless cameras, temporary P-t-P video links in 7-8.5 GHz tuning range

Radiodetermination applications/Within 6000-8500 MHz for LPR applications

UWB applications/Generic UWB as well as UWB on-board aircraft regulation within 6.0-8.5 GHz




Allocation for services (ITS, UWB, WIA, non-specific SRDs) in adjacent bands is shown in Table 4.1.1.1-2 and 4.1.1.1-3.
Table 4.1.1.1-2: Adjacent services below 5.925 GHz

	Frequency Range [MHz]
	Allocation
	Applications/Notes

	5 850 – 5 925
	FIXED

FIXED-SATELLITE (EARTH TO SPACE)

MOBILE

5.150
	BFWA/Within 5725-5875 MHz

DA2GC/Within 5855-5875 MHz

FSS Earth stations/ priority for civil networks

ISM/Within 5725-5875 MHz

MBR/Within 5852-5872 MHz and 5880-5900 MHz

ITS/ Within 5875-5925 MHz and 5855-5875 MHz. Traffic safety applications within 5875-5905 MHz

NON-specific SRDs/Within 55725-5875 MHz

Radiodetermination applications/ Within 4500-7000 MHz for LPR applications

WIA/Within 5725-5875 MHz


Table 4.1.1.1-3: Adjacent services above 7.145 GHz

	Frequency Range [MHz]
	Allocation
	Applications/Notes

	7 145 – 7 190
	FIXED

MOBILE

SPACE RESEARCH (DEEP SPACE) (EARTH TO SPACE)

Space Operation (Earth-to-space)

5.458
	Fixed/ Point-to-point

PMSE/ portable or mobile wireless video, cordless camera, temporary video links in 7-8.5 GHz tuning range

Radiodetermination applications/ within 6.0-8.5 GHz for LPR applications

UWB applications/Generic UWB. On-board aircraft regulations within 6.0-8.5 GHz


4.1.1.2
Licensed operations

Editor’s note: To be further investigated.
4.1.1.3
Unlicensed operations

In December 2017, EC Radio Spectrum Committee finalized the Mandate to CEPT [21] to study and identify harmonised compatibility and sharing technical conditions for a sustainable and efficient use on a shared basis of the frequency range 5.925-6.425 GHz for Wireless Access Systems including Radio Local Area Networks (WAS/RLANs).
CEPT has created two new project teams, SE 45 and FM 57. The Project Team (PT) SE 45 has been tasked to undertake compatibility and sharing studies in the 6 GHz frequency range to support FM 57, and the latter will define the regulatory rules for the band. The scope of the work items in these groups is the introduction of low power wireless access systems (including RLAN) in the frequency range 5.925-6.425 GHz under a non-protected and non-interference basis, ensuring certainty of continued operation, development and protection of existing services (Fixed Services (FS), Fixed Satellite Service (FSS)) considering RR 5.440 and 5.458. 
ETSI has developed the draft TR 103 524 [22] providing information on the technical parameters for WAS/RLANs to support the CEPT Work Items activities covering the frequency range 5.925 GHz to 6.425 GHz. In addition, it contains a request for considering additional frequencies up to 6.725 GHz.
ETSI assumptions/proposals on technical RLAN parameters to be used for compatibility and sharing studies are reported in the following:

· BS maximum TX output power: 30 dBm EIRP;

· Band plan: 5.925-6.725 GHz (guard band towards ITS below 5.925 GHz may be accommodated at the lower edge);

· Channel BW: 20, 40, 80, 160 MHz for the IEEE802 standard; wider channel bandwidth can be supported by 3GPP standards via carrier aggregation, up to 32 carriers (including at least one anchor carrier in a licensed band) for eLAA. (Similar configurations for NR-U mentioned but without details on bandwidths and aggregated carriers).
· TX unwanted emissions in the 6 GHz bands: same transmitter spectrum mask as used in 5 GHz (since same modulation assumed) shown in Figure 4.1.1.3-1;
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Figure 4.1.1.3-1: Transmit spectral power mask for RLAN equipment 

· TX unwanted emissions outside the 6 GHz bands: as specified in ERC Recommendation 74.01 [23] and reported in Table 4.1.1.3-1.  

Table 4.1.1.3-1: Out of band emissions limits

	Frequency range
	Limits
	Reference Bandwidth

	30-47 MHz
	-36 dBm
	100 kHz

	47-74 MHz
	-54 dBm
	100 kHz

	74-87.5 MHz
	-36 dBm
	100 kHz

	87.5-118 MHz
	-54 dBm
	100 kHz

	118-174 MHz
	-36 dBm
	100 kHz

	174-230 MHz
	-54 dBm
	100 kHz

	230-470 MHz
	-36 dBm
	100 kHz

	470-862 MHz
	-54 dBm
	100 kHz

	0.862-1 GHz
	-36 dBm
	100 kHz

	1-5.925 GHz
	-30 dBm
	1 MHz

	
	
	

	6.725-26 GHz
	-30 dBm
	1 MHz


The Draft ECC Report on compatibility studies related to Wireless Access Systems including Radio Local Area Networks (WAS/RLAN) in the frequency range 5.925 – 6.425 GHz [24], developed by SE45, will use the technical characteristics specified in the ETSI TR 103 524 [22] for RLAN as starting point, and the technical parameters provided from SE19 and SE40 for FS and FSS respectively. It is to be noted that some of the technical parameters (for example max EIRP, TX unwanted emissions, etc.) for RLAN in the ETSI TR 103 524 may differ from the final rules for the band, depending on the results of the compatibility studies done by CEPT. 
4.1.1.3.1 
Coexistence aspects
Editor’s note: the following coexistence studies need to be monitored/investigated:

•
In band: 



between RLAN and FS/FSS(Space Stations/ESV)/UWB/Radiodetermination

•
Adjacent band: 

between RLAN and ITS/UWB/WIA/non-specific SRDs

4.1.2
…….

4.2 
ITU Region 2

4.2.1 
USA

4.2.1.1
Introduction

In US, 5.925-6.425 GHz frequency range is currently allocated for non-federal use for FSS (Fixed Satellite Service) and FS (Fixed Service) on a primary basis; while 6.425-7.125 GHz frequency range is allocated exclusively for non-federal use on a primary basis for FS at 6.525-7.125 GHz, Mobile Service at 6.425-6.525 GHz and 6.875-7.125 GHz, and FSS at 6.425-6.700 GHz and 7.025-7.075 GHz for uplink and at 6.700-7.025 GHz for both uplink and downlink. More details are provided in Table 4.2.1.1-1 [4] and Figure 4.2.1.1-1 below.

Table 4.2.1.1-1: US Frequency Allocations in 6 GHz

	Frequency Range [MHz]
	Allocations – US Non Federal Table
	FCC rule part(s)

	5 925 – 6 425
	FIXED  

FIXED SATELLITE (Earth-to-space)   

NG181
	RF Devices (15)

Satellite Communications (25)

Fixed Microwave (101)



	6 425 – 6 525
	FIXED SATELLITE (Earth-to-space)   

MOBILE

5.450 5,458
	RF Devices (15)

Satellite Communications (25)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)

Fixed Microwave (101)



	6 525 – 6 700
	FIXED  

FIXED SATELLITE (Earth-to-space) 

5.458 US342
	RF Devices (15)

Satellite Communications (25)

Fixed Microwave (101)



	6 700 – 6 875
	FIXED

FIXED SATELLITE (Earth-to-space) (space-to-Earth) 5.441

5.458 5.458A 5.458B
	

	6 875 – 7 025
	FIXED  NG118
FIXED SATELLITE (Earth-to-space)   5.441

MOBILE NG171

5.458 5.458A 5.458B
	RF Devices (15)

Satellite Communications (25)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)



	7 025 – 7 075
	FIXED  NG118

FIXED SATELLITE (Earth-to-space)   NG172

MOBILE NG171

5.458 5.458A 5.458B
	RF Devices (15)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)



	7 075 – 7 125
	FIXED NG118
MOBILE NG171

5.458
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Figure 4.2.1.1-1: US services in 6 GHz

Frequency ranges above 7.125 GHz are allocated to fixed federal services, while allocation of services in frequencies below 5.925 GHz is shown in Table 4.2.1.1-2. 

Table 4.2.1.1-2: Adjacent services below 5.925 GHz

	Frequency Range [MHz]
	Allocations 

 US Federal Table
	Allocations 

 US Non Federal Table
	FCC rule part(s)

	5 650 – 5 830
	RADIOLOCATION G2

5.150  US245
	Amateur

5.150 5.282
	RF Devices (15)

ISM Equipment (18)

Amateur Radio (97)



	5 830 – 5 850
	
	Amateur

Amateur-Satellite

5.150
	

	5 850 – 5 925
	
	FIXED SATELLITE (Earth-to-space)  US245

MOBILE NG160

Amateur

5.150
	ISM Equipment (18)

Private Land Mobile (90)

Personal Radio (95)

Amateur Radio (97)




In August 2017, FCC issued a Notice of Inquiry (NOI) [5] asking inputs on potential opportunities for additional flexible access (mainly for wireless broadband services) in 5.925-6.425 GHz and 6.425-7.125 GHz frequency ranges. After reviewing received comments filed on October 2017 in GN Docket No. 17-183, FCC will issue a Notice of Proposed Rulemaking (NPRM). 
4.2.1.2
Licensed operations

According to comments in GN Docket No. 17-183, the upper part of 6 GHz frequency range (6.425-7.125 GHz) has been identified by some companies in [9, 10] as a good complement to millimiter wave spectrum for licensed mobile use cases in densely populated areas. which may be implemented by clearing and auctioning the spectrum, and relocating incumbents to alternative media or higher bands with a particular focus on transitioning of uses in more urban and suburban areas.
At the same time benefits that 6 GHz band provides for FS (allowing to accommodate long links) and FSS services (higher-frequency satellites cannot match C-band’s resistance to atmospheric attenuation) have been highlighted, as well as the risks in terms of costs and delay associated with clearing the spectrum, including to the disruption to users and displacement of investment associated with existing uses (particularly existing public safety services) [6, 7, 13, 14].
4.2.1.3
Unlicensed operations

According to comments in GN Docket No. 17-183, the whole 5.925-7.125 GHz frequency range represents a unique opportunity to address the unlicensed spectrum crunch quickly and efficiently, due to the band’s favourable propagation characteristics, proximity to existing unlicensed operations, and ability to support the wide channels that advanced applications and gigabit services require [6,7,8,14,17,18]. It is anyway requested that the introduction of unlicensed use in such frequency range is subjected to the requirement for a detailed engineering analysis and mitigation proposals ensuring that incumbents operations are fully protected [6, 7, 8, 9, 10, 11, 13, 14, 16, 17, 18].

 It has been proposed that the Commission should establish the following four 6 GHz Unlicensed National Information Infrastructure (U-NII) sub-bands:

· U-NII-5: 5.925 GHz to 6.425 GHz (sharing with FS and FSS incumbents)

· U-NII-6: 6.425 GHz to 6.525 GHz (sharing with BAS and CARS)

· U-NII-7: 6.525 GHz to 6.875 GHz (same as U-NII-5)

· U-NII-8: 6.875 GHz to 7.125 GHz (sharing with BAS and CARS)

and expand the rules governing U-NII devices under Part 15 of eCFR [19] to the 6 GHz frequency range [7] as well as seek comments on specialized interference-protection rules on top of the generally applicable Part 15 regulations [6, 12, 13, 18].

A framework for incumbent protection foreseeing different types of devices, technical rules (emission parameters of devices, antenna gains, etc) and interference protections for the different 6 GHz U-NII sub-bands has been already proposed in [18].  

4.2.2
………
4.3
ITU Region 3

5
Possible band plans 
 Editor’s note: List of the band plans which may contribute to harmonization with respect to the frequency usage in 5.925-7.125 GHz in the different regions
5.1
Licensed operations in 6 GHz
5.2
Unlicensed operations in 6 GHz
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