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Abstract: The Federal Department of Industry Canada is planning to implement policies for the use of the band 50-
70 GHz. In aid of establishing regulations for Canada, a review of the allocations and rules of other countries has 
been conducted. The results of this review are being evaluated by the Radio Advisory Board of Canada (RABC), 
which will make policy recommendations to Industry Canada. A summary of the terrestrial (fixed and mobile) 
allocations and regulations of the US, Europe, UK, Australia, and Japan for the band 50-70 GHz is presented herein. 
 
 
1.  Propagation and Technical Considerations 
 
Various papers, reports, recommendations and books discuss the millimeter-wave (mmw) channel, the 
propagation conditions and attenuation effects encountered, and the intended use of this band. Some of the 
related documents consulted for this study are references [1, 2, 3, 4].  
 
Challenges to radio-wave propagation in this part of the spectrum include the effects of hydrometeors 
(rain, snow, fog, etc.), attenuation by water vapor and oxygen (due to the resonance of molecular oxygen 
and water vapor present in the Earth's atmosphere), the effects of clouds, larger free-space loss (free-space 
loss increases with frequency), foliage losses, and other impairments associated with the propagation of RF 
signals (scattering, diffraction, multipath, etc.). In particular, propagation distance in the 60-GHz band is 
extremely limited due to the attenuation effects of oxygen in the atmosphere.  
 
1.1 Drawbacks versus Benefits 
 
The propagation characteristics of the mmw band can be, in fact, as much a benefit as a drawback. This is 
because some communication systems can make use of the attenuation characteristics to enhance security 
and provide for significantly greater frequency re-use efficiency. The working range of a 60-GHz fixed-
service link, for example, is about 2 km, and the same channel can be used on another link (co-channel) as 
little as 4 km away without concern for interference [1]. By contrast, at 55 GHz, the working range is about 
5 km, but a second link would have to be located about 18 km away to avoid co-channel interference [1]. 
 
1.2 Frequency Allocation Tables 
 
The international aspects of spectrum management are under the jurisdiction of the International Tele-
communications Union (ITU). National spectrum management administrations can use frequencies 
inconsistent with the ITU radio regulations as long as they avoid interference to other countries; however, 
the growing trend is towards international standardization in order to facilitate international trade. The 
international frequency allocation tables are available on the Web and can be found in [5]. Frequency 
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allocation tables of many countries are also available on the web, including those of Canada [6], Australia 
[7], Japan [8], the United Kingdom [9], and the United States [10]. The national frequency tables for 
various European countries are found in [11]. The European countries have agreed to harmonize their 
frequency allocations by the year 2008. This is described in CEPT/ERC Report 25 [12], which also 
contains the frequency allocation tables that will be adopted by the participating countries. 
 
2.  Usage of the 50-to-70-GHz Band in the UNITED STATES (US) 
 
The United States has been working for a number of years on the regulation and allocation of the fre-
quencies of the millimeter-wave band. This effort was initiated with the amendment of Parts 2, 15, and 97 
of the FCC's Rules to permit the “Use of radio frequencies above 40 GHz for new radio applications” as 
described in Docket 94-124 and RM-8308. This was followed by a series of reports and notices produced 
between 1994 and 1998. A list of the various FCC reports, dockets and notices related to this effort is 
found in [13]. Starting in 1995, an effort was also made by the FCC to harmonize the frequency bands 
above 40 GHz with the international allocations. Some of the actions taken by the United States to regulate 
and allocate the millimeter-wave frequencies are summarized below. 
 
2.1 Use of Radio Frequencies above 40 GHz for New Radio Applications 
 
In their initial rulemaking, the FCC proposed to allocate the bands in the 40-153-GHz range to various 
applications (unlicensed, licensed, radar, satellite, radioastronomy, amateur, radionavigation, etc). Within 
these bands, they proposed to open a total of 18 GHz of spectrum between 40.5 GHz and 153 GHz for 
commercial development of “short-range wireless radio systems” and to divide these bands between 
licensed and unlicensed devices, with unlicensed spectrum further divided between vehicle radar systems 
and general unlicensed devices. They proposed to make available 6.3 GHz of spectrum for licensed 
operation, 8.5 GHz of spectrum for general unlicensed devices, and 3.2 GHz of spectrum for vehicular 
radar systems. The unlicensed-device band would be used for low-power communications devices for 
virtually any short-range communications application, with only minimal technical restrictions to minimize 
interference and to avoid potential safety concerns.  
 
2.2 Service Rules for the Unlicensed Bands at 59-64 GHz 
 
In the US, the process of regulating the use of frequencies follows two steps: allocating the frequency and 
applying a service rule. The frequency allocation defines the intended use of the band, but usage of the 
frequencies is permitted only after service rules have been established. In 1988, the FCC defined service 
rules for an unlicensed band at 59-64 GHz. The service rule is based on a “spectrum etiquette” to promote 
the efficient use of the 59-64-GHz band without constraining the development of new products and 
services.  
 
2.3 Spectrum Etiquette 
 
In December 1995, commenting parties recommended that the FCC adopt a spectrum etiquette for unli-
censed operation in the 59-64-GHz band and that an industry group be formed to develop the etiquette. The 
FCC agreed to delay the implementation of the rules in order to give industry one year to develop an 
etiquette. Eight companies worked together, formed the Millimeter Wave Communications Working 
Group and submitted their recommendations in December 1996 [13]. The etiquette proposed limiting peak 
emissions, transmitter power and power spectral density and recommended the adoption of a format for 
transmitter identification and the designation of a coordination channel. The etiquette does not describe 
technical parameters such as bandwidth, modulation, sensitivity, etc. The proposed spectrum etiquette was 
adopted in 1998, and the FCC amended its “Part 15 Regulations” to permit use of the 59-64-GHz 
band [14].  
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2.4 Changes Planned in the 50-70-GHz-Band Allocations 
 
At the World Radiocommunications Conference 1997 (WRC-97), resolution 726, "Frequency bands above 
30 GHz available for high-density applications in the fixed service”, was adopted. This resolution states 
that the frequency bands 51.4-52.6 GHz, 55.78-59 GHz and 64-66 GHz will be available for high-density 
fixed services (HDFS) applications. 
 
The FCC has proposed changes to make the US allocations consistent with the actions adopted at the 
WRC-97. These changes are described in the proposed rule-making Docket No. 99-261 (FCC document 
99-183) released in July 1999 [15]. The FCC allocated 51.4-52.6 GHz, 58.2-59.0 GHz, and 64-66 GHz to 
the fixed and mobile services (primary assignment) and specified that the 57-59-GHz and 64-66-GHz 
bands would be available for unlicensed devices. Comments were invited to determine the technical rules 
for these bands (which could be similar to the 59-64-GHz spectrum etiquette). Also, the FCC requested 
comments on whether the 55.78-57.00-GHz segment should be made unlicensed or made available for 
licensed fixed and mobile services. In addition, they allocated the band 66-71 GHz to the mobile service. 
 
2.5 Examples of 60-GHz Commercial Systems Available in the US 
 
In the US, a few companies are working actively at producing commercial products in these new unli-
censed bands, and commercial systems are becoming available in the 59-64-GHz band. For example, 
Harmonix Corporation produces the “Gigalink” radio [16]. The radio currently provides a data rate of 
155 Mbps (OC-3); the 622-Mbps capability (OC-12) is currently in development. The link range is up to 
1.4 km, full duplex. No license is required since it operates in the 59-61-GHz band. The company claims 
that a link can be put up in two hours.  
 
3.0  EUROPE 
 
3.1 Harmonization of the Spectrum in Europe 
 
In Europe, a frequency harmonization plan for the 3.4-105-GHz band is being implemented. The work was 
conducted by the European Radiocommunications Office (ERO) and the European Radiocommunications 
Committee (ERC) of the European Conference of Postal and Telecommunications Administrations 
(CEPT). 
 
 The project was initiated in 1992, with revisions every 2-3 years. A detailed spectrum investigation was 
conducted. The ERC provided a harmonization plan for Europe that was published as ERC Report 25, 
"European table of frequency allocations and utilisations" [12], for the 3.4-105-GHz band. This table 
reflects the CEPT objective of adopting a harmonized European allocations table by the year 2008. A 
committee has now been established to look at defining a harmonization plan for the frequencies above 
105 GHz. 
 
3.2 CEPT/ERC Recommendation T/R 22-03 E (1990) 
 
In 1990, the ERC published CEPT Recommendation T/R 22-03 E [17], in which the frequency range 
54.25-66 GHz was recommended for terrestrial fixed and mobile systems. The band was divided by 
applications, with each application being assigned a block of frequencies: 54.25-57.2 GHz for fixed links 
for local connections, 57.2-58.2 GHz for Mobile Broadcast Systems (MBS) with frequency planning not 
required, 59-62 GHz for cordless local area networks and fixed links, 62-63 GHz and 65-66 GHz for MBS, 
and 63-64 GHz for road communications (vehicle-to-infrastructure and vehicle-to-vehicle). 
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3.3 ETSI Specification ETS 300 408 for the 58-GHz Band (1996) 
 
In 1996, the European Telecommunications Standards Institute (ETSI) published the European Tele-
communications Standard (ETS) Specification 300 408 titled “Parameters for radio-relay systems for the 
transmission of digital signals and analogue video signals operating at around 58 GHz, which do not 
require coordinated frequency planning” [18]. This specification covers the band 57.2-58.2 GHz. It divides 
the band into 10 channels, with 100-MHz channel spacing. The channel scheme is consistent with ITU-R 
Recommendation F.1100. The channels are to be used for data rates from 2 to 34 Mbps. The specification 
limits EIRP to 15 dBW, and it specifies parameters for the spectrum mask, spurious emissions, frequency 
variation, etc. 
 
3.4 CEPT/ERC Recommendation 12-09 (1998) 
 
In 1998, the ERO adopted CEPT/ERC Recommendation 12-09 titled “Radio frequency channel arrange-
ment for fixed services operating in the band 57.0-59.0 GHz” [19]. This Recommendation channelizes the 
57-59-GHz band into twenty 100-MHz unpaired channels or forty 50-MHz unpaired channels. The first 
and last 100 MHz of the band cannot be used at this time. The EIRP is limited to 15 dBW, and the band 
does not require frequency planning. This Recommendation has not yet been implemented, and there are 
ongoing discussions in Europe concerning the unlicensed broadband fixed services usage of the 
57-59-GHz band. 
 
3.5 Other ITU Activities That May Influence These Bands 
 
ITU-R Study Group 9 is reviewing channel assignments in the frequency bands above 17 GHz for fixed 
services (Question 108) [20]. Channel arrangements are also under review for Recommendation ITU-R 
F.1100 (fixed services in the band 54.25-58.2 GHz). A number of submission by various countries (e.g., 
Finland, UK, etc.) have been made to suggest channel arrangements for fixed services operating in the 
bands 51.4-52.6 GHz, 55.78-59 GHz and 64-66 GHz. 
 
3.6 United Kingdom (UK) 
 
In 1997, the UK released its report on current and future issues affecting spectrum use (“Strategy for the 
future use of the radio spectrum in the UK” [21] ). The report includes allocations in the millimeter-wave 
band, up to 105 GHz. 
 
The UK currently licenses the 58-GHz band on an uncoordinated basis [22]. This is referred to as a 
“relaxed licensing regime” in which applicants simply notify the Radiocommunications Agency (RA) and 
pay a small registration fee. There are several hundred links operating in the UK in the 58-GHz band. The 
regulation followed is MPT 1415 [23], which supports ETSI specifications ETS 300 408 and ITU-R 
F.1100. The 1-GHz band is divided into 10 channels of 100 MHz each. The maximum allowed EIRP is 
15 dBW. MPT 1415 may be replaced shortly by a new standard covering the frequency range 
57.0-59.0 GHz. 
 
There are plans to open spectrum for digital use at 50, 52 and 55 GHz this year. This will be used for 
low/medium-capacity digital point-to-point links. The regulation followed is MPT 1416 [22], but it is 
intended that MPT 1416 will also be replaced shortly by a new standard. 
 
3.7 Examples of 58-GHz Commercial Systems Available in Europe 
 
Nokia (Finland) produces the “MetroHopper” radio [24]. It has a transmission capacity of 4 x 2 Mbps 
(E1 to 4 x E1), it uses a channel spacing of 100 MHz, and it has an output power of 5 dBm. Its range is in 
the order of 500 m to 1.5 km, and can be put in place in a day. No frequency license is required. 
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The 58-GHz radio from Silverstone Wireless Communications (UK) [25] can transmit video, data and 
audio at a data rate of up to 10 Mbps and has a range of up to 1.6 km. Its installation requires minimal 
license formalities and it is UK Type approved (MPT 1415). 
 
Two other UK companies that provide 58 GHz systems (with similar specifications to Nokia’s and 
Silverstone’s units) that conform to ETSI and UK specifications are Fairlink Systems Ltd. with their 
“DW60 short-range Ethernet link radio” [26], and Groupe Pathfinder's “DataWave 60” radio [27].  
 
4.0  JAPAN 
 
In Japan, the 60-GHz band is being considered for low-power communication systems, mainly for indoor 
use. The final decision on the allocation of this band is expected this year. Extensive research has been 
conducted for indoor-WLAN applications in the 60-GHz band at the Communications Research 
Laboratory (CRL). 
 
The 50-GHz band is used for low-power (< 10 mW) ad-hoc communications for analog video and digital 
video transmissions with an “easy license procedure”. 
 
5.0  AUSTRALIA 
 
The 50-GHz band, designated for use by fixed point-to-point links, has been established for some years in 
Australia. Quite a few systems are currently in operation. Typical use is for 2-8-Mbps data transmission 
and FM video. The channel spacing is 40 MHz. 
 
The Australian 58-GHz-band plan [28] was introduced in May 1999 to support new operations in PCS. 
The Australian Communications Authority (ACA) conducted a study of the regulations of other countries 
and established rules [29] similar to those of Europe. The regulations support the channel plan of ITU-R 
Recommendation F.1100 (ten 100 MHz channels), but other schemes may be accommodated (if they 
coexist well in the band). EIRP is limited to 15 dBW. Detailed frequency coordination is unnecessary, and 
licenses are to be issued with the provision of no-interference/no-protection with the other users of the 
band. A small annual registration fee is charged. 
 
6.0  CONCLUSIONS 
 
Several countries have now established regulations to allow the use of parts of the 50-70-GHz band for 
various terrestrial communication applications.  
 
Given the propagation characteristics of the oxygen absorption band around 55-65 GHz and the narrow 
beamwidth of point-to-point antennas that are likely to be used, most countries have concluded that the 
limited transmission range in this band allows a high concentration of transmitters to be used, with limited 
potential for interference. Therefore, frequency planning for the 55-65-GHz band could be minimal, and 
licensing may not be necessary, offering the possibility of a deregulated telecommunications environment. 
 
CRC, Industry Canada and the Radio Advisory Board of Canada [30] are currently evaluating the unli-
censed approach implemented by the US and, based on the results of the evaluation, may proceed with a 
spectrum etiquette similar to that of the US for the bands in the 55-65-GHz region.  
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