September 15, 2017
/Via Email/
Innovation, Science and Economic Development Canada
c/o Senior Director, Spectrum Licensing and Auction Operations
235 Queen Street, 6th Floor
Ottawa, Ontario K1A 0H5
Re:

Canada Gazette, Part I, Consultation on Releasing Millimetre Wave Spectrum to
Support 5G, SLPB-001-17, June 2017

To Whom It May Concern:
Starry, Inc. respectfully submits these comments for your consideration in the above captioned
Consultation.1 Starry applauds the Innovation, Science and Economic Development Canada’s
(ISED) consideration of the optimal framework for the development and deployment of 5G
technologies in millimeter wave (mmW) bands. We are encouraged by ISED’s recognition of
the opportunity for mmW spectrum to support innovation, sustained competition, and
investment by existing and new wireless providers.2
As described herein, Starry, a wireless broadband provider and innovative leader in fixed mmW
technologies, strongly urges ISED to act swiftly to establish a pro-competition regulatory
platform with a portfolio of lightly-licensed and license-exempt spectrum access schemes,
which will facilitate the rapid deployment of a diversity of new 5G technologies in the mmW
bands.

Millimeter Wave is an Opportunity for Innovation in Fixed Wireless Broadband
Several years ago, the founders of Starry examined the broadband market and recognized a
worldwide problem. Many consumers lack competitive access to high-quality fixed broadband,
or they lack broadband all together.3 The team broke this problem into its constituent parts,
identifying capital costs as one of the largest barriers to broadband deployment. The solution
was clear – fixed wireless can facilitate fiber-like speeds at a fraction of the cost.
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In setting a national priority of universal consumer access to broadband internet at actual speeds of 50 Mbps, the
CRTC noted that only 19.2% of residential subscriptions in 2015 were for 50 Mbps or higher. CRTC, CRTC-2016496: Modern Telecommunications Services – the Path Forward for Canada’s Digital Economy at para. 74 (December
2016).
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Millimeter wave spectrum quickly rose to the top among spectrum options for fixed wireless
broadband because of the substantial bandwidth available at higher frequencies. At the time,
however, the equipment ecosystem for mmW spectrum was underdeveloped and existing gear
was incapable of meeting the throughput and reliability metrics necessary to compete with
fiber. So, the team set out to develop its own point-to-multipoint equipment and architecture
from the ground up, and succeeded.
Starry now has an active deployment in the Boston, Massachusetts area, and authority from the
Federal Communications Commission to test its system and business model in 17 additional
U.S. cities.4 Our technical architecture includes two key components: Starry Beam, the networknode, which communicates using mmW spectrum to Starry Point, the at-premise transceiver.
We can also pair this system with Starry Station, our smart in-home WiFi hub.
Starry Beam utilizes an active phased array for point-to-multipoint consumer internet access.
The system utilizes a hybrid approach to beamforming, which pairs native 802.11 functionality
with additional software and our proprietary active phased array antenna structure. By utilizing
mass-market 802.11ac baseband technology in our infrastructure, we have created a highlyefficient and extremely low-cost internet delivery system using mmW bands. Key metrics of our
system include: 5.5 Gbps over 120-degree sector5 with an upgrade path to 802.11ax baseband
that will enable 45-50 Gbps in each sector; and approximately 2 km range per sector in nearline-of-sight conditions and 10 km in free space.
Question 4-1:
Flexible access to mmW spectrum is essential for Starry to deploy its competitive fixed
broadband service. And our technology is just one of many that can capitalize on the
substantial bandwidth of mmW bands. Unlike lower spectrum bands that might be uniquely
suited for mobile wireless services, mmW bands can meet the needs of many technologies and
services simultaneously, both because of the physical characteristics of the bands and the
quantity of spectrum available. It is within this context that we encourage ISED to create a
regulatory and policy framework, consistent with its two guiding objectives for this
Consultation,6 that will enable the development and deployment of a wide array of next
generation services and technologies in the mmW bands.
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ISED Should Adopt Policies to Foster Innovation and Investment from a Diverse Set of
5G Technologies and Services
ISED has an opportunity to create a regulatory and spectrum access structure that maximizes
innovation, investment, and deployment of new 5G technologies in Canada. The unique
physical characteristics of mmW bands enhance ISED’s options for maximizing the efficient
assignment of the spectrum to the benefit of Canadian consumers and businesses. We strongly
believe that can be achieved by pursuing a pro-competition policy and a portfolio of spectrum
access schemes between variations of licensed approaches and licensed-exempt access. Below
we outline specific responses to the questions ISED raised in the Consultation.
Question 9-1:
Starry encourages ISED to adopt a mix of licensing schemes to accommodate a mix of use
cases and technologies. These bands are characterized by a very narrow beam width and a
high degree of directionality. Because of this, geographic separation happens on a micro-scale,
allowing for a dense number of different users in the same geographic area.
We encourage ISED to leverage this physical reality and adopt rules that make the targeted
bands available for site-based licensing and on a license-exempt basis. Specifically, we
encourage ISED to develop a two-tier access scheme that relies on site-based licensing and
opportunistic non-exempt access of unused spectrum. If any of the bands are made available in
wide geographic areas, we encourage ISED to develop a three-tiered scheme that permits
opportunistic use on site-by-site licensed basis, protecting the geographic area licensee, and
license-exempt access also on an opportunistic basis. This two-tiered (or three-tiered) model
leverages the natural properties of the mmW bands to maximize the number of users and use
cases that can access and flourish in these bands.
Starry respects the mobile wireless industry’s general preference for geographically licensed
spectrum awarded through competitive licensing procedures, and some of the spectrum
identified in the Consultation can be made available through this method. But, the opportunity
cost of exclusive geographic licensing is extreme in mmW bands – there are countless other
uses and users that could be accommodated in any given geographic area without increasing
the risk of interference to the primary licensee. As 5G technologies are in their infancy, it is in
ISED’s interest to maximize the number of potential technologies that can have access to this
spectrum and capitalize on the opportunities for innovation, investment, and competition.
We encourage ISED to adopt site-based licensing in all or part of the 37-40 GHz band. As the
Consultation notes, the FCC made the 37-37.6 GHz band available through a coordinated sitebased access model.7 The benefit of a site-based licensing scheme is that it allows many users
Use of Spectrum Bands Above 24 GHz, et al., Report and Order and Further Notice of Proposed Rulemaking, 31
FCC Rcd 8014, 8059-61, para. 111-117 (2016); Consultation at para. 81.
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to access the spectrum in the same geographic area, with very limited exclusion. Under this low
regulatory barrier approach, any user can access the spectrum where and when they need it at
low cost,8 and avoids substantial geographic areas set aside for single licensees that may not
have a need or desire to serve the entire area.
In a site-based licensing scheme, coordination could be achieved through a variety of means,
including through databases as the Consultation suggests.9 Starry believes that coordination
could also be accomplished through a beaconing system, where, much like the 802.11
standard, transmissions include certain basic beaconing / timing features, like listen before talk.
This would distribute coordination to the edges of the network, and would be built on existing
technologies and standards. ISED could also consider a hybrid approach that leverages both
databases and beacons (or other sensing techniques) to facilitate improved network planning
at a macro-level through databases, and hyper-local sharing at a micro-level through devicelevel beaconing/sensing.10
If ISED authorizes exclusive licensed access on a wide-area basis, we suggest that ISED use the
smallest possible geographic area, recognizing the local propagation of mmW spectrum, and
allow opportunistic use of the unused portions of the specified geographic area. This could be
achieved using a database or other coordination methodology that first and foremost protects
the geographic licensee’s operations, and dynamically authorizes other sites on an
opportunistic basis.11
Finally, we suggest ISED permit license-exempt access in all of the exclusively-licensed bands.
We acknowledge ISED’s concerns regarding coordination with FSS operations, but believe that
can be managed by a strict non-interference limitation and lower power operations. ISED could
also consider permitting only fixed licensed-exempt services to minimize the potential for
transitory interference from mobile devices.

We strongly urge ISED to reexamine the existing fee structure for the 38.4-40 GHz band to rationalize the fees
given the substantial throughput possible in these bands with advanced 5G technologies. The existing fee structure
is an extreme disincentive to investing in these bands and a substantial barrier to new entrants.
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Site-based coordination would require information about each site, including the location, transmitter height,
sector azimuth, bandwidth, transmit power, and other information. Each site would be protected based upon a
received power level determined by ISED and incorporated into the database coordination algorithm. The
databases or coordinators would use propagation modeling to determine the area of operation and protection for
each site, and could dynamically accommodate additional sites.
9

In addition, because 5G technologies and these sharing techniques are still developing, ISED could consider an
evolving coordination mechanism that begins relatively simply – for instance starting with the existing first-comefirst-served coordination methodology for the 38.4-40 GHz band – and establish an upgrade path to include more
advanced techniques over time.
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Question 8-1:
We encourage ISED to designate the 64-71 GHz band for license-exempt access. Spectrum in
this frequency range suffers from significant attenuation.12 It is well-suited for license-exempt
access because the risk of interference between users is low and the ability to use it for widearea applications is limited.
Because of the natural interference protection in this band, we encourage ISED to also
consider allowing higher power license-exempt operations for fixed outdoor deployments.
Paradoxically, the strong atmospheric absorption effects of spectrum in this band increases its
potential utility for outdoor uses over short distances. We believe there is little risk to intra- or
inter-band interference in the event of higher power outdoors, especially given the 802.11based ecosystem in this band with built-in sharing protocols, and we encourage ISED to further
explore this possibility.

Conclusion
Canada has an opportunity to develop an aggressive, pro-competition regulatory and policy
platform for 5G and mmW bands from the beginning. We strongly encourage ISED to
capitalize on this new technological evolution by maximizing the options for spectrum access
for all potential uses and technologies, thereby stimulating investment and innovation, to the
benefit of Canadian consumers and businesses.

Respectfully Submitted,

Virginia Lam Abrams
Senior Vice President
Communications and Government Affairs
Starry, Inc.
Brian Regan
Senior Director
Legal, Policy, Strategy
Starry, Inc.

See, e.g., Andrea Goldsmith, Stanford University, mmWave 101: Technical Basics (2017) (International Symposium
on Advanced Radio Technologies 2017: Spectrum Mining at Millimeter Waves – Digging for Capacity),
https://www.its.bldrdoc.gov/media/66425/goldsmith_isart2017.pdf.
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