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Spectrum Inventory

= Snapshot of current use of radio spectrum in Canada

* Frequency range: 52 MHz — 38 GHz

= Services/Applications:
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Aeronautical

Backhaul

Amateur

Commercial Mobile

Broadcasting

Consumer Devices

Fixed

Fixed Wireless Access

Maritime

Land Mobile

Mobile

Medical Devices

Radiodetermination

Military

Satellite

Public Safety

Space Science




Benefits

= Will assist the Department in accommodating new
wireless technologies and services

= Will determine current state of the spectrum, as
well as identify trends to consider when planning
the spectrum

= Other regulators (e.g. in the US, UK and Australia) are
considering similar initiatives given significant increase
In spectrum demand from many radio services
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Percentage of Allocated Percentage of assignments
Spectrum by Hertz
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52 I\/IHz — 300 MHz (VHF)

52 MHz 300 MHz

* Fixed / Mobile (42%)
— 104 MHz Total; ~75 MHz is exclusive Gov (NATO harmonized)

— Over 300,000 assignments, both Private (paging, rail, etc,) and
Government (public safety)

* Broadcasting services (37%)
— TV:54-72 MHz, 76-88 MHz, 174-216 MHz; 526 TV stations, 871 LPTV
— FM Radio: 88-108 MHz; 1450 FM stations, 900 LP-FM stations
= Aeronautical (12%)
— ~ 11000 assignments, mostly NavCan and DND
— Voice, Instrument Landing Systems, VHF Nav Aids



300 MHz 960 MHz

= Broadcasting services (50%)
— 470-800 MHz: 231 TV stations, 476 LPTV

= Fixed / Mobile (35%)
— 450-470 MHz: >65,000 assignments; various users (PS, Utilities, etc.)

— 806-890 MHz: Cell 824-849/869-894 MHz (Spectrum Licences)
Trunked Mobile/PS 806-824/851-869

— 45% of assignments are in Ontario
— 33% of assignments are less than 5 years old MHz (>90000 assignments)

— 902-928 MHz — LE (cordless phones, garage door openers)
= Exclusive Government (15%)
— ~ 100 MHz, NATO harmonized



Spectrum Usage: 450 — 470 MHz



960 MHz — 3 GHz (UHF)

960 MHz

Fixed / Mobile (60%)

— AWS: 1710-1755 MHz/2110-2155 MHz: > 400 older assignm ents + spectrum licences
— PCS: 1850-1915/1930-1995 MHz (spectrum licences)

— WCS: 2305-2320 MHz/2345-2360 MHz: ~ 500 assignments

— LE: 2400-2483.5 MHz (WiFi, cordless phones, smart m eters)

— BRS/MCS: 2500-2690 MHz: ~ 400 assignments

Aeronautical (32%)
— 960-1215 MHz: Secondary Surveillance Radar, Distanc e/Bearing Measuring Equipment

Radionavigation (16.5%)
— 2700-2900 MHz: ~ 34 assignments + heavily used in US  for weather & airports

3 GHz

— DAB: 1452-1492 MHz: ~ less than 10 for Broadcasting  (Part of IC’s L-Band Consultation)
— MDS: 2596-2690 MHz — Subject to IC Consultation



3 GHz

3 GHz — 10 GHz (SHF)

10 GHz

Fixed (58.6%) / Fixed Satellite (47.5%)

— 3700-4200 MHz: ~ 2300 assignments; Approx 1800 FSS ( Space-to-earth);
500 Fixed (Backhaul)

— 5925-6425 MHz: ~ 6500 assignments; Approx 1700 FSS ( Earth-to-Space);
4800 Fixed (Backhaul)

Radiolocation (31%)
— 5600-5650 MHz — weather radar; 8.5-10.5 GHz — coastal r adar and airports
Earth Exploration (15.6%)
— 8025-8400 MHz — Radarsat (uplink/downlink)
Aeronautical Radionavigation (12%)
— 4200-4400 MHz — aircraft altimeters
Mobile — LE (RLAN): 5150-5350 MHz and 5470-5725 MHz



Spectrum Usage: 3700 — 4200 MHz
(Fixed and Fixed Satellite)



10 GHz — 18 GHz (SHF)

10 GHz 18 GHz

Fixed / Fixed Satellite (66.6%)
— 10.7-10.95 GHz: 2900 assignments (Fixed) 90% in last 5 years; 25 FSS
— 11.7-12.2 GHz: Satellite Exclusive; > 17000 assignme nts
— 12.2-12.7 GHz: very few assignments (used for DBS)
— VHCM: 12.7-13.2 GHz: ~ 5000 Fixed assignments, 67% > 10 years old; 27 FSS

Radiolocation (20%)
— Airborne Radar (Military); Speed measuring radar (1 ~ 0-10.5 GHz)

Earth Exploration (9.4%)
— Meteorological: 10.6-10.7 GHz (Passive); 13.25-13.75 GHz (Active)
Aeronautical Radionavigation (5.6%) — mostly militar  y use



Spectrum Usage: 12.7 — 13.2 GHz
(Fixed and Fixed Satellite)



18 GHz

18 GHz — 38 GHz

Fixed (~ 80%)

— 24.25-24.45/25.05-25.25 GHz (spectrum licences)

— LMCS: 25.35-28.35 GHz: few developmental assignments
— 31.8-33.4 GHz: virtually no assignments

— 38 GHz: 542 assignments (416 from auction, 126 FCFS)
Mobile (~ 45%)

Fixed Satellite (~41%)

Earth Exploration (~ 23%)
— Meteorological Passive Sensors (18 GHz, 23 GHz and 31 GH2z)
— 25.5-27 GHz: Data

Inter-Satellite (~ 21%)

38 GHz



Potential Opportunities

52 — 300 MHz

Highly congested
VHF/UHF Land Mobile (25 kHz — 12.5 kHz (how) — 6.25 kHz (?))

300 — 960 MHz
Public Safety 700 MHz
Commercial Mobile 700 MHz
White Space (RRBS; LE) in UHF TV spectrum

960 — 3000 MHz

L-Band: 1435-1525 MHz - IC Consultation (Aeronautical Mobile
Telemetry and Flexible Use)

2500-2690 MHz — IC Consultation
Extended AWS: 1755-1780 MHz/2155-2180 MHz
2700-2900 MHz (Radiolocation band — used extensively in US)




Potential Opportunities

3—10 GHz
3700-4200 MHz - possible growth opportunity for fixed backhaul systems
4400-4900 MHz - Government of Canada
4940-4990 MHz - Public Safety
5 GHz RLAN - underutilized; WiFi expansion
5850-5925 MHz — ITS

10— 18 GHz
12.7-13.2 GHz - very few VHCM facilities; possible use by fixed backhaul
systems
18 — 38 GHz

25.25-28.35 GHz - LMCS
31.8-33.4 GHz - virtually no assignments; possible use by fixed systems
38 GHz - room for growth



/700 MHz

Commercial and Public Safety Mobile (TV Channels 52  -69)
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IC preparing a consultation on the use of
“digital dividend spectrum” for broadband
commercial mobile services. Topics may
include possible harmonization with US.

The use of ch. 62/ 67 (Block D in
USA, Public-Private Partnership for
PS) may be consulted on as part of
the commercial band consultation

RRBS (White Space in TV Channels 21-51)

— SRSP-300.512 - Technical Requirements for Remote Rural Broadband
Systems (RRBS) Operating in the Bands 512-608 MHz and 614-698 MHz



2500 MHz

2500 - 2690 MHz
— Transition to BRS

MCS*

Returned
spectrum for
auction

MCS*

MDS*

Returned
spectrum for
auction

2535 MHz

* Incumbent Operations

2568 MHz

2657 MHz

2690 MHz



Next Steps

Complete inventory analysis and report

Initiate Spectrum Demand Study

— Inventory report to be an input

— Assess key areas of spectrum demand and timeframes

— ldentify opportunities and strategies to accommodate demand

Publish Spectrum Demand Report






