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Executive Summary 
 
Industry Canada (IC) is currently considering service rules for high data rate fixed services at 71-
76, 81-86 and 91-95 GHz.   This document outlines the current Canadian license fee structure as 
applied to these bands and shows how this will result in a $13,500 per year license fee for 
currently available services.  This fee is more than 200 times larger than comparable fees in the 
USA and Europe.   
 
It is recommended that RABC petitions IC to adopt a licensing methodology for these bands that 
will encourage adoption these new bands.  This paper recommends that a license exempt path is 
the optimal method for the 70, 80 and 90 GHz bands in Canada.  
 
 
Overview of 70/80/90 GHz Band Characteristics and Services 
 
The mm-wave spectrum available in the above 70 GHz bands is of increasing interest to service 
providers for ultra-high speed fixed links.  Products are available from several manufacturers that 
offer 1 Gbps transmission at 71-76 / 81-86 GHz with 99.999% weather availability over 1-2 km, 
providing a cost effective wireless alternative to fibre.  The bands at 92.0-94.0 GHz and 94.1-95.0 
GHz are also available, but their usefulness is limited.  The 100 MHz prohibited region creates 
two closely placed asymmetrical bands, making high data rate FDD transmission difficult.  As 
yet, no commercial equipment is available in the 90 GHz bands. 
 
The physical properties of the 70/80/90 GHz bands are very different from the lower frequency 
microwave bands. Links are much shorter due to higher atmospheric loss, larger rain fades, and 
the difficulty of generating and detecting mm-wave signals at mm-wavelengths.  In addition, the 
increased directivity of antennas at higher frequencies (coupled with regulations to ensure high 
directivity and low sidelobes) means that emissions travel in highly directional “pencil beams” 
rather than broader emissions, as at lower frequency bands.  These focused “pencil beams” are 
easy to register and coordinate, without the need for traditional frequency coordination.  This new 
spectrum sharing paradigm enables virtually unlimited spectrum re-use and therefore far greater 
spectral efficiency.  According to CEPT, “multiple services and applications can be implemented 
without interference concerns, thus ensuring highly efficient re-use of the frequency band.” [1] 
 
In the USA and Europe, regulators have recognized these unique properties and managed the 
bands under a “light licensing” scheme, with coordination to ensure interference protection, but a 
minimum of other regulation.  Corresponding license fees have been set to reflect the ease of 
coordination, efficient reuse of spectrum and low administration of the licensing framework. 
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70/80/90 GHz License Scheme in the USA 
 
In 2005, the FCC introduced a non-exclusive, internet-based, “light license” process that has 
encouraged the adoption of competitive high data rate services.  Initially the applicant applies to 
the FCC for a nationwide license for the 71-76/81-86/91-94/94.1-95 GHz bands.  This application 
carries a one-time fee of US$700.  After this, the approved applicant can apply for an unlimited 
number of individual link licenses on a non-exclusive basis anywhere in the USA and its 
territories.  These licenses give the user the right to use the full 12.9 GHz of bandwidth between 
71 and 95 GHz in a single fixed link between two registered end coordinates.  Individual link 
license fees are then obtained via an internet coordination / registration webpage in less than 30 
minutes for less than US$500 per link for a 10 year license.   
 
The FCC has mandated that three database managers jointly manage the license process.  Users 
are able to register with any of these three managers.  The role of the database managers includes: 

• Coordinating commercial links with federal government links through the NTIA. 
• Administering interference protection procedures based on first-in-time registration. 
• Determining if links are subject to further analysis due to non-registered equipment being 

used, being close to international borders or radio astronomy quiet zones.  If any of these 
checks requires further analysis, licensees need to manually file with the FCC in order to 
complete registration. There are no FCC fees associated with this further filing. 

 
A full summary of this process is given in FCC Public Notice DA 05-311 [2]. 
 
 
71-76 / 81-86 GHz License Scheme in Europe 
 
In Europe, attention has only been given to the 71-76 GHz and 81-86 GHz bands.  No rules have 
yet been set for the two 90 GHz bands. 
 
In the UK, Ofcom has recently closed a public consultation [3] outlining its intentions to manage 
the bands.  In summary, Ofcom proposed a similar non-exclusive, internet-based process to the 
USA.  The proposed license fee is £50 per link per year, giving the user the rights to the full 71-
76 / 81-86 GHz spectrum between the two end coordinates of the link.  There were 14 responses 
to this consultancy, the feedback of which was overwhelmingly supportive of Ofcom’s proposals. 
 
In Ireland, ComReg are setting up a similar non-exclusive, internet-based process.  Private 
conversations with ComReg have indicated they will charge €100 per link per year for a license. 
 
Other European agencies are setting up similar licensing schemes with similar license fees. 
 
 
71-76 / 81-86 GHz License Schemes in Other Parts of the World 
 
GigaBeam has been assisting rule making in several more countries outside North America and 
Europe.  For competitive reasons it is not appropriate for GigaBeam to reveal these efforts in this 
paper.  Some of these countries have established fee structures in place that charge on a data rate 
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or bandwidth basis.  In all cases, administrations have acknowledged that individual 71-76 / 81-
86 GHz links are straightforward to register and coordinate, and that the high resulting fees for 
Gbps equipment is not justified.  Some countries are permitting reclassifying of high data rate 
equipment and bringing in new fee structures.  Other countries are tweaking formulas to make 
more appropriate (one country has a variable that reduces the overall fee as frequency increases, 
resulting in a 1 Gbps 70/80 GHz link being licensed at the same fee as a conventional microwave 
link using 28 MHz of spectrum). 
 
 
Status in Canada 
 
In October 2004, Industry Canada’s spectrum utilization consultation SP 3-30 GHz [4] 
considered the mm-wave bands for the first time.  Section 6.5.2 specifically dealt with the 
70/80/90 GHz bands and requested comment on the link management framework, and technical 
and operational rules for these bands. 
 
In January 2005, RABC responded to this consultation.  In the matter of the 70/80/90 GHz bands, 
RABC notes the “extensive deliberations by the FCC in its proceeding for these bands” and 
“urges the Department to undertake a similar consultation”.  Specifically RABC states, “the RABC 
supports harmonizing with the US in this matter” [5]. 
 
Recently IC has advised it will go to a public consultation in the near future.  In recent months, 
RABC has been reconsidering these items.  This paper forms a discussion document on the 
licensing structure.  A separate discussion paper is in process to address the technical rules. 
 
 
Options for 70/80/90 GHz Licensing In Canada 
 
There are four options: 

• Auction the bands 
• License as per existing PTP links 
• Light licensing 
• License exempt 

 
Auctions 
 
The reader is referred to the HAI Report, part of the early FCC filings on the 70/80/90 GHz bands 
[6].  Dr Daniel Kelley, a highly regarded telecoms economist with extensive industry experience, 
including terms as a senior economist at the FCC and an economist with the Department of 
Justice, strongly argues that auctions are not appropriate for the 70/80/90 GHz bands.  Among the 
many points Dr. Kelley raises are the following: 

• Auctions are an efficient way to deal with spectrum scarcity, by placing scarce spectrum 
in the hands of firms that value it most highly.  The high frequency reuse permitted by the 
“pencil beam” technology means that mm-wave spectrum is not scarce.  If there is no 
spectrum scarcity, then the value perceived by the market will be trivially small, resulting 
in very low bids and perhaps no bids in some geographies. 
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• The government might set minimum bids, which would likely be unrealistically high.  If 
such a minimum is set, a) it might not be achieved, causing the whole auction to fail, or b) 
if it were reached, the cost of the license would have to be amortized across all the 
equipment sold.  Given that mm-wave backhaul is not like a cellular technology where 
license fees are passed back to millions of users, the few 10s or so links that are required 
to cover a typical city will carry artificially high taxes that will need to be passed to the 
infrastructure provider, making the equipment artificially less competitive than other 
technologies. 

• Auctions will discourage the deployment of innovative technology.  Auctions to date have 
been for services where demand and technology were both well understood by potential 
market participants. Forcing entrepreneurs to pay a spectrum tax will reduce their 
incentive to make risky investments. 

• Auctions also have the potential to raise monopoly problems. Firms may value spectrum 
not because they will use it to provide the most cost-effective and efficient spectrum for 
consumers, but because it will allow them to protect or extend an existing monopoly 
position. 

 
Licensing as per existing PTP licensing 
 
Here the radios would be managed and licensed under RSP-113 [7].  This would enable the 
quickest introduction of the 70/80/90 GHz bands since service rules already exist. 
 
Fees for radio licenses are set out in the Radiocommunication Regulations [8]. The applicable fee 
is calculated using RIC-42 [9].  This requires that the license fee is determined by the number of 
64 kbps Telephone Equivalent Circuits (TCE).  A 1Gbps data stream consists of 1,000,000 kbps 
which is equivalent to 15,625 x 64 kbps TCEs.  Fees are charged per transmit and receive 
frequency and imposed per end of each link. 
 
Schedule III part II of RIC-42 is applicable for fixed services.  Applying this to a 1 Gbps FDD 
radio yields the following license fee costs: 
 
Item Issuance Fee Renewal Fee 
Fee schedule when 
number of TCEs is 1,201 
or more 

$83.00, plus $19.00 per 300 
telephone channels or portion 
thereof in excess of 1,200 

$277.00, plus $63.00 per 300 
telephone channels or portion 
thereof in excess of 1,200 

Total (per Tx and Rx per 
end) 

$1,014 
[$83 + $19 x int{(15,625-1,200)/300}]

$3,364 
[$277 + $63 x int{(15,625-1,200)/300}] 

Total for 1 Gbps FDD 
radio link 

$4,056 $13,456 

 
 
Clearly a $4,000 issuance fee and an annual $13,500 license fee are exceptionally high for a 
single link license.  Of particular concerns: 

• The high costs will severely impact business models, harshly limiting the introduction of 
high data rates services in Canada. 
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• The proposed Canadian fees are completely out of whack with other developed countries.  
Recall the license fees are less than US$50 per year in USA, £50 per year in UK and €100 
per year in Ireland. 

 
There is recourse under Canadian Law to challenge such high fees.  The User Fee Act is available 
for this purpose.  It is believed that this Act has not been fully tested with IC, and it is expected 
that achieving changes will be a long process – estimates have been given at 1½ to 2 years, 
 
Light licensing 
 
A light licensing scheme has been successfully implemented in the USA.  It has been used to 
register several hundred links since its introduction in 2005.  A similar system is being 
implemented in the UK and throughout Europe. 
 
The feeling at RABC is that such a system would be a useful longer term tool for Canada, but the 
work required to set up such a scheme will be incommensurate with its benefits during the “early 
adoption” stage of equipment operating in the mm-wave bands. 
 
License Exempt 
 
Up to this point, license exempt has not been considered.  The major reason for this is that 
unlicensed use does not guarantee interference free service.  However, CEPT has given clear 
guidance that the risk of interference of 70/80 GHz links is very low and uncoordinated systems 
should be considered [1]: 
 

“The main features of operating fixed radio systems in this [71-76 / 81-86 GHz] 
region of spectrum may be summed up as follows…Possibility of multiple channel 
frequency re-use, thanks to the unique propagation conditions, highly directional 
pencil-sized beams; this will also enable implementation of multiple services and 
applications without interference concerns, obviating the need for coordination.” 

 
Let us first consider the 60 GHz band; available in Canada, USA and other countries for license 
exempt use.  Although this is a short range technology due to high in-band atmospheric 
absorption, the typically smaller antennas of 60 GHz systems have wider bandwidths than the 
higher frequency, larger antenna diameter 70/80/90 GHz systems, implying that such systems are 
more at risk of interference.  Yet 60 GHz systems are selling widely (especially in the USA) and 
interference has never been seriously highlighted as a concern by users of this band. 
 
Now let us move back to the 70/80/90 GHz bands.  Under USA Part 101 service rules [10] the 
70/80/90 GHz antennas have 3dB beam widths limited to less than 1.2 degrees, with tight 
sidelobe suppression and very low front-to-back ratios.  These tough requirements ensure high 
directivity “pencil beams”.  Current European technical specifications [11] do not have this 
requirement, but the fully harmonized European Norm [12] in preparation has exactly the same 
antenna characteristics to the USA requirements.  The 70/80/90 GHz draft SRSP currently in 
preparation [13] has the same antenna requirements as the USA and European specs. 
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USA link coordination rules, as implemented under the FCC’s light licensing scheme detailed 
above [2], are based on the recommendations of the WCA’s 60+ GHz spectrum development 
committee.  This group has published the 70/80 GHz Path Coordination Guide [14].  This 
technical analysis, written by a wide industry consortium consisting of NTIA, Comsearch, Cisco 
and others, considers mm-wave interference for many possible path scenarios under clear air, 
deep fading and strong rain backscatter scenarios.  The study concludes that under the absolute 
worst case situation of links operating on the same frequency and polarization with no automatic 
transmit power control, interference needs only to be considered for links installed within 100m 
of each other and with an angular separation of less than 5 degrees.   In the rare cases in which 
links fall within both these limits, only then is polarization and /or frequency separation required 
to isolate the links. 
 
Given this guidance, it is believed that if two link end-points do fall within 100 m and 5 degrees 
of each other, the installations will likely be on the same rooftop or tower.  Thus the risk of 
interference will almost certainly be limited to the sole service provider, who will have to manage 
this risk.  This could be done through further link separation – physical or angular – or by 
polarization or frequency coordination. 
 
Thus it is believed that 70/80/90 GHz systems can be effectively managed in Canada as a license 
exempt technology, with very minimal and easily manageable risk of interference.  Also of note 
is that the USA permits the 90 GHz band for both unlicensed as well as licensed use. 
 
 
Recommendations to RABC on 70/80/90 GHz licensing in Canada 
 
The light licensing scheme in the USA has been working well and is encouraging the adoption of 
services at 70/80/90 GHz.  The belief of RABC is that this is not a workable solution in Canada 
in the near term.  Auctions are not applicable to the mm-wave bands since the spectrum is highly 
reusable, defeating the purpose of auctioning the bands.  Allowing services under existing rules is 
a clean path to follow, but this will result in an exceptionally high license fee that will effectively 
prohibit the adoption of services.  This can be address via the User Fee Act, but this could take 
several years to come into effect. 
 
Therefore it is recommended to RABC that they in turn recommend to IC that the 70/80/90 GHz 
bands be introduced as a license exempt band in Canada. 
 
As demand for 70/80/90 GHz services evolves, the case for light licensing becomes stronger.  It 
is therefore also recommended that the decision to manage the mm-wave bands under a light 
license scheme be revisited in the medium term. 
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