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Canadian Spectrum Policy Research

 CSPR is a project examining the policy and
management of radio spectrum in Canada

* One of the main focus is Canada’s 700MHz
spectrum auction, scheduled for 2013.

* Industry Canada has set 20 year terms for
licences obtained via this auction.



Broadband Access by Canadian
Households

Availability

According to Industry
Canada,

100

 The majority of
Canadians will have
access to 100 Mbps by
the end of this decade.
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The picture is really rosy or is it?



Fixed and Mobile Subscriptions
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While Canada is high in fixed broadband connections, the mobile scenario
is different



Average Measured Broadband Speeds, 2011

Mobile Devices in Canada
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Broadband Prices/ Mbps

Broadband prices per megabits per second of advertised speed, Sept. 2011 - USD PPP
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Hungary | 0.31 IENTNEG 35.73
France | 0.34 5.73
Slovenia | 0.38 46.21
anada > 0.40 72.13
Germany 0.42 30.88
Slovak Republic | 0.43 21.01
Portugal 0.46 172.57
Poland | 0.47 182.00
Denmark | 0.48 3.84
Austria | 0.58 22.26
United Kingdom | 0.61 4.20
Australia | 0.63 7.90
Czech Republic | 0.64 15.91
Italy | 0.64 81.14
Netherlands | 0.65 8.89
Ireland | 0.66 52.57
Iceland 0.67 6.63
Switzerland | 0.70 74.27
Belgium | 0.77 40.40
Luxembourg | 0.78 11.55
Turkey: 0.89 84.76
Norway | 0.92 20.66
Spain | 1.09 71.70
United States | 1.10 71.49
Israel | 1.39 28.18
New Zealand | 1.56 193.38
Chile | 1.64 40.26
Greece 1.68 55.91
Mexico | | 4.65 41.14 |
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Average Monthly Telecommunication
Retail Revenues, 2011

In 2011, Canadians spent ~ $181/m
on Telecom services. This is 4.1% of
total household spending, same as
the amount spent on healthcare.
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Canada has the highest mobile revenue
per subscriber, on par with Japan (but
not on par in terms of service)
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Wireless TSP Subscriber Market Share

Videotron Globalive

SaskTel 37 3%
1%

* Rogers, Bell, and TELUS, known as “the Big Three” and “incumbents” control the
market(85%)

* Until 2008, spectrum was allocated in Canada via a comparative review process
( “beauty contests”)



Presence of HSPA+

based service
providers

Legend

- Incumbents

- New entrants
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Pricing

* OECD findings confirm that Canadians pay more for
broadband services than consumers in most other
developed countries.

— 2.5to 15 Mbps - Canada ranks 28th out of 33
— 15 - 30 Mbps - Canada ranked 29th out of 33
— Faster than 45 Mbps - Canada ranked 23rd out of 28

* Wireless pricing structure is outrageous
— 3-year contracts, abandoned in many other countries

— $3.99/p roaming, 911 fee, system access fee.....
— Locked SIM cards, severe penalties




Upcoming Auctions

The 700 MHz bands will be auctioned soon that
will free up to 84 MHz for mobile providers

Canada adopted the U.S. 700 MHz band plan to
protect equipment interoperability.

Spectrum in the Broadband Radio Services (BRS):

2500-2690 MHz band is schedu
across Canada, after the 700 M

ed for auction
Hz auction.

But Canada did not follow the U.S. for BRS
spectrum. Canada will follow internationally

harmonized band plan for this s

pectrum.



Mobile Spectrum in Canada by 2015

m 700 MHz MBS (68 MHz)

m 850 MHz Celular (50 MHz)

m 1700/2100 MHz AWS (90
MHz)

B 1900 MHz PCS (130 MHz)

= 2300 MHz WCS (20 MHz)

® 2500 MHz BRS (190 MHz)

Once the upcoming auctions are completed, Canadian
mobile spectrum will double from 270 MHz to 528
MHz (even up to 548 MHz)



Possible Spectrum for Release in
Canada by 2022 . ...

m AWS Expansion (Up to
100 MHz)

m 600 MHz (80 - 120 MHz)
based on US action

w 1400 MHz L Band (40
MHz)

W 3475-3650 MHz (100-175
MHz)

® WRC-15 band (near 3
GHz) (200 MHz)

1915-1920 / 1995-2000 MHz for AWS-2 (PCS H block — 10 MHz)
1755-1780 / 2155-2180 for AWS-3 (50 MHz)

2000-2020 MHz / 2180-2200 MHz for AWS-4 based on U.S. Actions
L-band depending on the outcome of WRC-15



Future Mobile Spectrum

By 2015, Canadian mobile spectrum will
double from 270 MHz to 528 MHz

Industry Canada’s objective is to have 1000 to
1100 MHz in the Canadian market by 2022.

Industry Canada has opened large blocks of
spectrum in the 70/80/90 GHz range and new
bands in the 28 GHz range for backhaul
equipment

Wi-Fi reallocation to 5850 - 5925 MHz is also
considered, in consultation with WRC



Summary

* There are few distinct characteristics in the
Canadian wireless scenario
— Large geographical area with scarce population
— Small telecom market controlled by few players
— Relatively pricey services (because infrastructure cost)
— Available spectrum will quadruple by 2022

* Spectrum sharing is encouraged by policy makers.

* |tis done at multiple levels among the wireless
operators to share the infrastructure cost rather
than the spectrum scarcity



The Canadian Spectrum Summit

May 2, 2013, Ryerson University, Toronto, Canada

Confirmed Speakers include:
* Wolter Lemstra (Delft University).

* Bernard Lord (Canadian Wireless Telecommunications
Association)

* Michael Marcus (Virginia Tech)

* Phillipa Marks (Ofcom) who advised the New Zealand
government on creating the first ever national market
in spectrum in 1989.

* William Melody (Technical University of Denmark): Dr.
Melody was Senior and Chief Economist, FCC

e Rita Trichur (Globe and Mail)



