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1. The Path to 5G Leadership for Canada
The LYA Report “Enabling the 3.3 GHz to 4.2 GHz Spectrum Band in Canada”
provides a detailed review of the spectrum range of 3.3 GHz to 4.2 GHz in Canada –
so-called “C Band” – and of how it can quickly become the near term focus for
successful 5G deployment.
Key findings of the Report are presented in this Executive Summary.
The C Band can provide Canadian firms with a leadership position and open the
door to a broad range of innovation opportunities for consumers and across all
segments of the Canadian economy.
On June 15, 2018, ISED issued a “Consultation on Revisions to the 3500 MHz Band to
Accommodate Flexible Use and Preliminary Consultation on Changes to the 3800
MHz Band” (SLPB-004-18). While the consultation document discusses elements of
the broad range, its focus for licensing is only on the 3450-3650 MHz (200 MHz)
portion most of which is already licensed.
Given the importance of 5G, however, there is a much bigger opportunity that
should be addressed. ISED should address licensing across the C Band range, and
target releasing much more spectrum.
The LYA Report discusses the path for Canada to achieve early leadership in 5G
networks and applications by addressing up to 900 MHz of new spectrum for mobile
services. Initially focus would be on awarding 350 MHz in the frequency range of 3.4
GHz to 3.8 GHz: 3GPP Bands 42 and 43. The proposed plan is both ambitious and
feasible.

1.1

Development of 5G

5G will be a transformative technology for consumers and businesses alike owing to
an order of magnitude increase in speed (to Gbps) and reduced latency (of a few
milliseconds).
5G will unlock revolutionary applications throughout key vertical segments of the
Canadian economy from the automobile and transport industry to manufacturing,
health services, resources and media to name a few.

1.1.1 Canada’s Innovation Agenda
5G is so important and critical to Canada’s innovation’s agenda and future
prosperity that the Canadian government recently made an historic announcement:
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the ENCQOR Project (Evolution of Networked Services through a Corridor in Québec
and Ontario for Research and Innovation) the first fifth generation wireless precommercial network platform in Canada. The ENCQOR project brings investment of
$400M and partnerships between key industry players and government
organizations to deploy 5G applications.
As stated in the ENCQOR press release, this will be “the key to unlocking the massive
potential of smart cities, smart grid, e-health, e-education, connected and autonomous
vehicles, on-demand entertainment and media, and the Internet of Things (IoT),
among others. It will also secure over 4,000 good middle-class jobs, including 1,800
specialized 5G jobs, over the next five years leading to new innovations in wireless
telecommunications.”1

1.2

Importance of C Band Spectrum for 5G

Canadian mobile carriers are world leaders in the performance achieved with 4G
networks, but the deployment of 5G requires significant new spectrum to support
the increased speeds and the attendant increases in data usage.
Carriers will need significant new spectrum resources to support the capacity
requirements of 5G services.
Ensuring that Canadian mobile carriers have at their disposal the right spectrum at
the right time is the key element underpinning a successful 5G deployment and the
development of Canadian leadership in 5G.
5G spectrum is often referred to as consisting of a “trifecta” of bands: low band (<1
GHz) for coverage, high band (mmWave 24 GHz and higher) for capacity and the
mid-band (3-6 GHz range) as the anchor to provide both reasonable coverage as
well as capacity.
mmWave spectrum is often associated with 5G. But, mmWave spectrum lacks the
range to ensure broad coverage of 5G networks cost efficiently in a reasonable time
frame. Thus mmWave will be an important capacity “layer” for 5G.
While 600 MHz spectrum will provide excellent geographic coverage, only 70 MHz
will be available in the auction that is slated to start in March 2019. The 70 MHz has
to be split among all potential bidders (likely 4 or more in each area). 70 MHz is not
even close to being enough spectrum for 5G when channels of 50, 100 and 200 MHz
or more are required for each operator.
1

ENCQOR Press Release, March 19, 2018, available at https://www.encqor.ca/2018/03/19/encqorpartnership-launch-canada-5g/
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As is shown in the Report, the C Band range of 3300-4200 MHz, and in the near term
the 3.4 GHz to 3.8 GHz portion, 3GPP Bands 42 and 43, provides an unparalleled
opportunity for Canada to move forward with 5G deployment in a timely manner.
C Band is expected to be the anchor of the 5G trifecta, providing an important “layer”
of significant capacity, along with reasonable coverage.

1.2.1 Bands 42 and 43 are “the sweet spot” for 5G deployment
Bands 42 and 43 together can provide more capacity in a single award process than
the last two Canadian auctions combined (700 MHz in 2014 and 2500 MHz in 2015).
Releasing this spectrum is critical to ensuring that Canadian mobile carriers can
offer 5G services. Canada can quickly and efficiently put in the hands of mobile
carriers close to the entirety of Bands 42 and 43 while grandfathering 50 MHz of
spectrum for shared use for existing Wireless ISPs and others (currently operating
in 3650 MHz to 3700 MHz), with the proviso that existing systems be converted to
LTE.
This would enable carriers to successfully deploy 5G networks with channels
ranging from 50 MHz to 100 MHz or more in the 2020/2021 timeframe.

1.2.2 Global Focus on Bands 42 and 43
Bands 42 and 43 are so important globally that they have been identified as the
primary 5G spectrum bands for deployment by the end of 2020 among EU
countries, complemented by mmWave and 700 MHz.
Many EU countries are forging ahead quickly to award this spectrum in the short
term and taking steps to release 300 MHz or more.2
In the US, the FCC is also moving to license spectrum in this range, but on a US-only
approach referred to as Citizens Broadband Radio Service or “CBRS”.
With CBRS, there will only be 70 MHz of licensed (“priority access”) capacity, and
just 150 MHz in total including both licensed and shared (“general access”)
spectrum. In addition, there will possibly be a limit of only 40 MHz for any one
operator.

2

Ireland has already awarded Bands 42 and 43 in 2017. Other countries have already planned spectrum
awards in 2018 and 2019.
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The FCC Band plan is 3GPP Band 48, which overlaps Bands 42 and 43. The band
plans for Bands 42, 43 and 48 are based on 5 MHz TDD channels and compatible
with each other.
The FCC plan was hatched just before the importance of 5G deployment came to the
forefront and it is now under review.
The US CBRS plan addresses just 37.5% of Bands 42 and 43 with only 17.5% for
licensed spectrum. In light of the pressing need for more spectral capacity, the FCC
has initiated consultations for additional mid-band spectrum (in Dockets 17-183
and 18-122) that could include adding 100 MHz or more of licensed spectrum in the
segment 3700 MHz to 3800 MHz. But even this initiative would only bring the total
licensed spectrum available for 5G in Bands 42 and 43 to 42.5% of the total
potentially available.
There is a high risk that the efficient deployment of 5G networks in the USA with
reasonable coverage will be short-changed by the CBRS rules.
On the other hand, focusing on Bands 42 and 43 together can accelerate 5G in the
near term.

1.2.3 Canada has a unique opportunity
Canada thus has a unique opportunity to develop a solution that enables the best of
both worlds in moving forward to Bands 42 and 43, similar to the EU framework,
while keeping 50 MHz for shared access similar to the US.
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2. Action Plan and Timeline for C Band Spectrum Awards
In order to assess the feasibility of the transition to Bands 42 and 43, to reach these
conclusions and to develop the Plan, LYA conducted an assessment of C Band
spectrum usage and deployment for each segment of the band from 3300 to 4200
MHz in the Canadian context.
The segments of the 3.3 GHz to 4.2 GHz range as well as their current users are:
•
•
•
•
•
•

3300 MHz to 3400 MHz: military and government users as well as
some FCFS FWA licensees,
3400 MHz to 3475 MHz: military and government users,
3475 MHz to 3650 MHz: current FWA licensees,
3650 MHz to 3700 MHz: current WBS licensees,
3700 MHz to 3800 MHz: current satellite usage,
3800 MHz to 4200 MHz: current satellite usage.

This Plan, developed in four phases, is ambitious but will result in enabling
Canadian 5G deployment earlier or on par with deployments in the EU. This will
ensure the continued success of mobile broadband in Canada with significant new
investments in the short and medium term.

2.1

Action Plan Phases 1-3 – Implementation of Bands 42 and 43

Phases 1-3 of the Action Plan will lead to a transition to Bands 42 and 43 in Canada
for the 3.4-3.8 GHz range, dealing with the range by segment of frequencies.
These phases would culminate with an auction no later than March 2020.3
This in turn would result in 5G network deployment in 2020, consistent with global
developments and notably consistent with the target set in Europe. Phase 4 then
addresses the remainder of the C Band.
LYA believes this focused plan is feasible within the recommended timeline,
especially considering the high stakes of 5G network deployment.

2.1.1 Phase 1 – 3400-3475 MHz portion of Band 42
•

For the 3400-3475 MHz segment:

3

Note: Target dates proposed are in part driven by the 600 MHz auction, set for March 2019. The C Band
auctions are assumed to follow the 600 MHz auction.
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o In order to use this portion of the band, due to US radar operations, a
detection and avoidance system – e.g. an Environmental Sensing
Capability (ESC) system – should be put in place in affected areas.
There are already a number of companies ready to implement ESC in
2018 in the US to be used as part of the FCC’s CBRS framework and
this plan is thus feasible to support deployment in 2020 in Canada.

2.1.2 Phase 2 – 3475-3700 MHz portion of Bands 42 and 43
•

For the 3475-3650 MHz segment:
o Licenses were awarded via auction processes starting in 2004 (as well
as in earlier first-come-first serve licensing) for fixed wireless access
(FWA) service.
o This resulted in extensive deployment of FWA systems and significant
investment made by current licensees. In the proposed plan, these
operators would convert all of their spectrum licenses to Tier 4
exclusive mobile broadband spectrum licenses, subject to a
reorganization using the band plans of Bands 42 and 43, and
deployment of LTE equipment,
o Incumbent operators together hold a maximum of 175 MHz in any
area, just 44% out of the 400 MHz of Bands 42 and 43. This is unlike
the case of the 2500 MHz BRS band where there was only 190 MHz in
total and incumbents pre-auction controlled virtually all of it in many
parts of the country.
o There would thus be no prima facie need for incumbents to return
spectrum as was the case for 2500 MHz.
o The reorganization of incumbents, among other things to ensure
contiguity, could be planned ahead of the spectrum auction of Bands
42 and 43 or be included in the auction as part of an assignment
phase.

•

For 3650-3700 MHz segment:
o This portion of the band was awarded for shared use on a Tier 4 basis
for wireless broadband service (WBS).
o There has been extensive deployment of WBS systems in this
frequency range. One possibility would be for Canada to adopt the
same approach to this segment of the band as the US. This would be to
provide for 5-year grandfathering of existing fixed service sites, but
require conversion to LTE,
o Alternatively, the WBS service could be moved to another part of the
band (e.g. 3400-3450 MHz). This approach could promote contiguity
for larger swaths of 5G mobile spectrum across Bands 42/43,
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o In either case, WBS licenses would (as in the US) have access to 50
MHz of “general access” spectrum, i.e. used on a shared basis by any
entity, consistent with the approach in current licensing.
The proposed plan addressing the two segments of the range that are already
licensed for FWA and WBS services thus respects the prior investments of the
current licensees, while addressing the broader range makes available considerable
additional spectrum potentially to be acquired by other parties.

2.1.3 Phase 3 – 3700-3800 MHz portion of Band 43
•

For the 3700-3800 MHz segment:
o Initially shift satellite users to frequencies above 3800 MHz to free up
the 3700-3800 MHz portion of Band 43, with a priority on urban areas
in Southern Canada. This transition could be accomplished by mid
2020 in the aftermath of the first auction,
o C Band receive antennae would be required to add filtering on the
front end LNB (low noise block down-converter), i.e. so the antennae
are not “listening to” the 3700-3800 MHz portion of the band. And this
would also imply reduced uplink capacity used in the 5925-6425 MHz
range,
o For Mid-North and Far North areas that are dependent on satellite,
earth stations could be possibly grandfathered with a longer
transition period, before eventually migrating to Ka Band for
broadband connectivity.

After appropriate consultations with all stakeholders on how to implement the
transition plan and a suggested Stakeholder Proposal Development Workshop,
Phases 1-3 would conclude with an Auction of Bands 42 and 43.
Based on the above, at the conclusion of the auction, by early 2020, Canada would
have enabled 5G deployment across the full 400 MHz of Bands 42 and 43, via 350
MHz of licensed spectrum and 50 MHz of shared spectrum.4

4

As noted above, the C Band auctions are assumed to follow the 600 MHz auction.
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2.2

Action Plan Phase 4 – Licensing of Remaining C Band for 5G

Phase 4 would be launched immediately after the conclusion of the Band 42 and 43
auction, focused on extending 5G usage to the rest of the C Band, i.e. down to 3.3 GHz
and up to 4.2 GHz.
The frequency range of 3300 MHz to 4200 MHz is already allocated to mobile for
Region 2 (the Americas) but is not yet adopted as such by Canada and the US. This
new band has been designated as 3GPP Band 77 for 5G New Radio.5
Phase 4 would provide for up to 500 MHz of additional spectrum necessary to fulfill
the benefits of 5G.

2.2.1 Phase 4 – 3300-3400 MHz
•

For the 3300-3400 MHz segment:
o NTIA has already identified the range 3100-3500 MHz as part of the 2010
National Broadband Plan in the USA,
o ISED should initiate efforts with the US right away in 2018 to formalize
these frequencies as mobile for North America at WRC-23,
o However, this would not impair deployment before this timeline as long
as usage is coordinated with the US.

2.2.2 Phase 4 – 3800-4200 MHz
•

For the 3800-4200 MHz Segment:
o To fully address the need for increased broadband Internet capacity for
satellite dependent communities, services should be transitioned off of C
Band to HTS service using Ka Band or using Ku Band services. Bell and
Xplornet have already made investments to serve the North with HTS
satellite service.
o Freeing up 3800-4200 MHz could permit repurposing of up to 400 MHz of
spectrum for 5G mobile spectrum and be critical to the deployment of 5G
across the country in a cost efficient and timely manner.

5

User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone (Release 15), 3GPP TS
38.101-1 V15.0.0 (2017-12)

Enabling the 3.3 GHz to 4.2 GHz Spectrum Band in Canada – The Path to 5G Leadership
Prepared for Rogers Communications Inc.
LYA, 2018

Page 8

®

o The full transitioning of users could be achieved over a number of years,
taking place after the auction of this spectrum is concluded in 2021,
especially for Mid-North and Far North areas.
Therefore, Phase 4 would conclude in early 2021 with a second auction –
repurposing up to 500 MHz of spectrum in total from 3300 MHz to 3400 MHz and
from 3800 MHz to 4200 MHz.

2.3

Conclusion – Summary and Schedule

At the conclusion of the four Phases identified herein, a full 900 MHz of spectrum –
850 MHz licensed and 50 MHz general access (shared) – would have been
repurposed to mobile broadband in a timely manner enabling Canada to be a 5G
leader.
The following Table summarizes the Proposed Action Plan and Timeline to
successfully transition to Bands 42 and 43 in Canada, leading to 350 MHz of licensed
spectrum to be repurposed to 5G by 2020, and 50 MHz of shared spectrum (based
on the scenario where the shared portion is 3650-3700 MHz), as well as a future
spectrum award extending the repurposed spectrum down to 3.3 GHz and up to 4.2
GHz one year after.
Given the rapid evolution of the Band 42-43 ecosystem, a Consultation on How to
Transition the band should be initiated and a Stakeholder Proposal Development
(SPD) process should be held a.s.a.p. in 2018.
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Table 1 – Proposed Action Plan and Timeline
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