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I. INTRODUCTION

1. Omnispace LLC (“Omnispace”) responds to the notice issued by the Department of

Innovation, Science & Economic Development Canada (the “Department”) seeking

comments regarding the Application of TerreStar Solutions Inc. (“TerreStar”) for a Tier

1 Spectrum Licence in the 1695–1710 MHz Frequency Band and in the PCS Block H

(1910–1915 MHz/1995–2000 MHz) (the “Application”).1

2. The Department should not grant TerreStar’s request for licences in the 1695-1710 MHz

and 1995-2000 MHz bands due to a number of considerations. TerreStar knew of the

limitations of pursuing downlink-only terrestrial operations in its 2000-2020 MHz

mobile-satellite service (“MSS”) spectrum when it chose a downlink-only configuration

last year. TerreStar cannot now use operational constraints of its own making as the basis

for securing additional spectrum from the Department. Granting additional spectrum to

TerreStar, apart from raising potentially serious procedural issues, would run counter to

the Department’s stated objectives and impede innovation and investment in mobile

broadband while depriving Canadians most in need of access to broadband from

receiving services.

3. According to the terms of its MSS licence, TerreStar must deploy mobile broadband

services throughout Canada using its MSS spectrum by March 31, 2020 – just over 1,000

days from today. Once TerreStar’s service becomes operational, the company must

actively market and operate MSS using the 2 GHz band for the benefit of the citizens and

residents of Canada on a continuous basis to retain its Canadian 2 GHz MSS licence.

The purpose of granting TerreStar a 2 GHz MSS licence is for TerreStar to deploy MSS

using 2 GHz MSS spectrum. TerreStar’s licence does not contemplate meeting these

basic deployment obligations using spectrum other than the 2000-2020 MHz and 2180-

2200 MHz bands. This obligation reflects both the scarcity of spectrum and the value of

spectrum as a Canadian resource.2

1 Application of TerreStar Solutions Inc. (“TerreStar”) for a Tier 1 Spectrum Licence in the 1695–1710 MHz
Frequency Band and in the PCS Block H (1910–1915 MHz/1995–2000 MHz) (filed Feb. 8, 2017) (“Application”),
http://bit.ly/2rtyDQC.
2 See Industry Canada, Spectrum Policy Framework for Canada, Notice No. DGTP-001-07, § 3.2 (June 2007),
http://bit.ly/2tx8gvc (“Spectrum Policy Framework”) (“Spectrum is a finite resource. Many factors affect access to
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4. Enforcing TerreStar’s 2 GHz MSS buildout milestones offers the best of hope of ensuring

timely deployment of service and encouraging deployment to rural and remote areas in

Canada. Should TerreStar prove unable to deploy the services contemplated by its

authorization, enforcing the Department’s buildout obligations offers an opportunity for

alternate MSS providers with operational infrastructure that covers the territory of

Canada, such as Omnispace, to utilize the country’s limited spectrum resources to

provide MSS communications links to those Canadians who reside in or travel to the

country’s thinly populated rural, remote and polar regions.

II. USE OF THE 2000-2020 AND 2180-2200 MHZ BANDS FOR DOWNLINK

A. Canada Retained the MSS Allocation and Requires MSS Licensees to Deploy
MSS.

5. MSS systems provide extensive geographic coverage and can establish connectivity in

otherwise difficult to reach rural, polar, and lower-population areas.3 According to the

International Telecommunication Union (“ITU”), MSS “can reach users practically

anywhere” and this “prospect for advanced services to remote regions” has led to the

allocation of MSS spectrum by regulators worldwide.4 Canada is just one of many

countries worldwide that has recognized the importance of MSS systems for ensuring the

connectivity of all citizens.

6. Canada originally allocated the 2000-2020 MHz and 2180-2200 MHz bands to MSS in

1998.5 In 2014, the Department considered reallocating this spectrum for exclusively

terrestrial uses, but rejected this option. The Department said that retaining the MSS

spectrum, such as … globalization, which elevates the need to ensure that there is a regulatory environment
conducive to the efficient assignment of spectrum among competing uses”).
3 See, e.g., Spectrum Policy and Planning, ICT Regulatory Toolkit, ITU, http://bit.ly/1xaTTIc (last visited Dec. 5,
2016) (explaining that extensive geographic coverage is the “fundamental advantage” of MSS).
4 Id.
5 See Amendments to the Microwave Spectrum Utilization Policies in the 1–3 GHz Frequency Range, SP 1-3 GHz
(October 1999), http://bit.ly/2rVm01N (outlining the history of the allocation of the 1990-2025 MHz and 2160-2200
MHz bands for MSS in Canada); see also Industry Canada, Decision on a Policy, Technical and Licensing
Framework for Mobile Satellite Service and Advanced Wireless Service (AWS-4) in the Bands 2000-2020 MHz and
2180-2200 MHz, SLPB-008-14 ¶ 9 (Dec. 2014), (“AWS-4 Decision”), http://bit.ly/2c2028U (discussing Spectrum
and Licensing Policy to Permit Ancillary Terrestrial Mobile Services as Part of Mobile-Satellite Service Offerings,
RP-023 (2004) (establishing spectrum and licensing principles regarding the implementation of ATC as a part of an
MSS offering) (“2004 Report”)); see also Industry Canada, Consultation on a Framework to Auction Spectrum in
the 2 GHz Range including Advanced Wireless Services, DGTP-002-07 (Feb. 2007), http://bit.ly/2txVo86
(identifying spectrum for AWS and reducing the MSS spectrum from 35 + 40 MHz to 20 + 20 MHz in the bands
2000-2020/2180-2200 MHz to harmonize Canada’s MSS allocation with those in the U.S.).
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allocation in the 2 GHz band offered the “greatest opportunity for the deployment of

high-quality services to rural and remote areas of the country.” 6 According to the

Department, “approximately 80 percent of Canada’s geography and one percent of its

population is currently unserved by terrestrial commercial mobile providers,” and “many

of these areas are out of reach of the terrestrial networks.”7 The Department also found

that the deployment of MSS throughout Canada promised to fulfill one of the stated

foundations of Canada’s Spectrum Policy Framework, namely the “availability of these

benefits [of wireless connectivity] to Canadians across the country, including those in

rural areas, in a timely fashion.”8 Recognizing the unique capacity for MSS to provide

service in remote and rural areas, the Department reaffirmed the obligation of MSS

licensees to deploy MSS in the 2 GHz band throughout Canada.9

7. The United States, however, chose a different course. In 2012, the U.S. Federal

Communications Commission (“FCC”) eliminated the MSS allocation in all but name

and allowed licensees to deploy a terrestrial-only model of service in the 2 GHz

frequencies that had been designated exclusively for MSS use.10

8. While Canada frequently aligns its spectrum policies with those of the United States, the

Department has only ever allowed the licensing and deployment of an ancillary terrestrial

component (“ATC”) as a complement to MSS that must not conflict with the deployment

of MSS. Decisions regarding MSS with ATC since 2004, including the 2014 decision

that ultimately superseded the prior decisions, emphasized the ancillary nature of the

ATC allocation in Canada. In 2004, when Industry Canada established initial spectrum

and licensing policy principles for the implementation of ATC as part of an MSS

offering, it explained that ATC systems could only be offered as part of MSS systems.11

Industry Canada further stated in the 2004 Report that a “substantial level of mobile

satellite services will be provided with the ATC service,” the “ATC mobile service will

be required to cease operation … should the mobile satellite service or network be

6 See AWS-4 Decision ¶¶ 26, 42, 52.
7 Id. ¶ 42, page 7.
8 See Spectrum Policy Framework.
9 AWS-4 Decision, Decisions B-1 to B-4, page 9.
10 See Service Rules for Advanced Wireless Services in the 2000-2020 MHz and 2180-2200 MHz Bands, Report and
Order and Order of Proposed Modification, 27 FCC Rcd 16102, ¶¶ 17-25 (2012), http://bit.ly/1DfPO9u.
11 AWS-4 Decision ¶ 9, page 2 (discussing Spectrum and Licensing Policy to Permit Ancillary Terrestrial Mobile
Services as Part of the Mobile-Satellite Service Offerings, RP-023 (2004), http://bit.ly/2sJsKTh).
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discontinued,” and “ATC operation will be authorized such that it will neither cause

harmful interference to, nor claim protection from, MSS.”12

9. When the Department once again chose to retain Canada’s MSS allocation in 2014, the

Department explained that it was choosing a spectrum policy in Canada that differed

from the U.S. policy of “stand-alone terrestrial mobile services in the 2 GHz band,

without the terrestrial mobile service being tied to the provision of MSS.”13 Unlike the

United States, the Department said it would continue to identify ancillary terrestrial

services within the 2 GHz MSS bands as largely opportunistic uses that would remain

subordinate to the deployment and operation of ubiquitous MSS operations throughout

Canada. In the 2014 decision revising the licensing framework for the 2 GHz band, the

Department determined both that the “requirement to provide [MSS] in this band will

continue to apply” and added that “ATC services must not constrain the deployment of

the associated MSS in this band.”14

10. The Department’s 2014 order reaffirmed the primary nature of the MSS in the 2 GHz

MSS allocation, but sought to provide MSS licensees with a measure of flexibility in how

MSS licensees configured their in-band ATC deployment models. The Department

allowed MSS licensees a measure of flexibility for two reasons. First, allowing operators

to choose whether to deploy uplink or downlink terrestrial operations in the 2 GHz band

promised to mitigate potentially damaging interference that would arise from having two

different 2 GHz design configurations on either side of the border between Canada and

the United States. Second, granting MSS operators a choice for the deployment model

might allow them to capitalize on terrestrial network design that might be developed in

the United States. The Department therefore awarded 2 GHz MSS licensees, which had

previously received authority to deploy ATC within their MSS spectrum, the option of

designating their assigned ATC frequencies within the 2000-2020 MHz band for either

uplink or downlink use.15

12 2004 Report, at 2.
13 AWS-4 Decision ¶ 26, page 5.
14 Id., Decisions B-1 and B-4.
15 See id. ¶¶ 64-78.
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11. If the Department had intended TerreStar’s licence to present an opportunity for

TerreStar to secure additional spectrum for uplink use outside of the MSS bands, the

Department would have raised the issue of allocating additional spectrum when it

provided MSS licensees with the option of choosing an alternative configuration in the

2000-2020 MHz band.

12. Grant of TerreStar’s application would also violate several of the foundational principles

underlying the Department’s mandate. First, this type of grant of value to a private party

violates the principle of “reasonableness”16 that guides Canadian agency decision-making

in that it would lack the due process expected by licensees and the public for allocations

of terrestrial spectrum in Canada.17 Second, this grant of public resources would be an

inefficient use of the valuable spectrum resource because it would allocate even more

spectrum to a licensee to solve an issue caused by TerreStar’s own decision to use both

spectrum bands for downlink. Such an action would run counter to the underlying policy

objective of the Department’s Spectrum Policy Framework to “maximize the economic

and social benefits that Canadians derive from the use of the radio frequency spectrum

resource.” 18 Third, the grant of additional resources for terrestrial mobile spectrum

would not promote the deployment of MSS throughout Canada, which is ostensibly the

primary purpose of TerreStar’s 2 GHz MSS licence. For these reasons, TerreStar’s

request for additional spectrum resources should not be granted.

B. TerreStar’s Decision to Use Both the 2000-2020 MHz and 2180-2200 MHz
Band for Downlink Presents Challenges for MSS Deployment.

13. TerreStar chose to use both the 2000-2020 MHz and 2180-2200 MHz bands for downlink

operations.19 But TerreStar would not be able to both satisfy its MSS buildout obligation

and deploy an ATC in Canada using this configuration. As TerreStar acknowledged in

16 New Brunswick (Board of Management) v. Dunsmuir, 2008 SCC 9, 2008 CSC 9 (2008) (setting a
“reasonableness” standard for substantive review of agency action and explaining that “reasonableness is concerned
mostly with the existence of justification, transparency and intelligibility within the decision-making process. But it
is also concerned with whether the decision falls within a range of possible, acceptable outcomes which are
defensible in respect of the facts and law.”).
17 Department of Industry Act, S.C., ch. 1 §4(1)(k)(ii) (2005), available at http://bit.ly/2tfPn3m.
18 See Spectrum Policy Framework.
19 Letter from Jan Skora, Vice President Regulatory Affairs, Terrestar Solutions Inc. to Suzanne Lambert, Director,
Spectrum Engineering and Planning Directorate, Engineering, Planning and Standards Branch, Spectrum,
Information Technologies and Telecommunications Sector, Innovation Science and Economic Development (dated
June 20, 2016) (“TerreStar Letter”) (electing to use the 2000-2020 MHz bands for ATC downlink).
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the instant Application, “without an authorization to use this spectrum, TerreStar’s

current licence to use spectrum in the 2000-2020 MHz frequency range will be orphaned”

for the combination of MSS and terrestrial service envisioned by TerreStar.20 This

acknowledgment contradicts the commitment TerreStar made when it elected to use the

2000-2020 MHz band for downlink for AWS-4 service that it would ensure this election

did not negatively affect TerreStar’s plans to offer MSS services nationwide, including in

rural and remote areas.21

14. MSS uplinks cannot operate co-channel with ATC downlinks in the same geographic

areas at the same time without causing harmful interference.22 The incompatibility of

downlink and uplink operations will surprise no one who has ever driven on a two-lane

highway. Just as head-on collisions between vehicles moving in opposite directions are

amongst the most damaging of all types of accidents, placing uplink and downlink signals

in the same band at the same time can cause debilitating interference to both uplink and

downlink signals and can disable the communications links in one or both directions.

When it authorized TerreStar to deploy in-band terrestrial downlinks in MSS uplink

spectrum, the Department understood the complexities such a configuration might pose.

TerreStar knew these limits, too. But TerreStar nonetheless chose a downlink-only

configuration for its terrestrial ATC offering.23

15. MSS operators can prevent interference between MSS uplinks and terrestrial downlinks

by maintaining MSS as a geographically separate service from ATC. While geographic

separation can result in inefficiencies, this type of configuration would allow TerreStar to

offer MSS in rural areas where ATC was not deployed. In addition to geographic

separation, TerreStar would need to manage the amount of power produced by terrestrial

base stations transmitting in 2000-2020 MHz so that the aggregate base station power

would not cause harmful interference to the MSS satellite receiver. This power-

management responsibility would have to extend to the aggregate power from nearly all

terrestrial base stations covered by the spot beams of TerreStar’s GEO satellite; however,

base station power toward the TerreStar satellite could still be managed with overhead

20 Id.
21 Id. at 2.
22 Application ¶ 14.
23 See TerreStar Letter.
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gain suppression techniques and/or antenna orientation (i.e., point terrestrial base station

antennas northward), among other techniques. The geographic separation required of

TerreStar could, however, conflict with TerreStar’s obligation to provide Canadians with

MSS that is operational over the entire Tier 1 licensed service area within the coverage

contour and service availability of TerreStar’s satellite.24

16. Commenters in the Department’s proceeding regarding the licensing framework for MSS

and AWS-4 in the 2000-2020 MHz and 2180-2200 MHz bands, including Omnispace,

anticipated this situation. Omnispace explained in its 2014 comments that if an MSS

operator used the entire 40 MHz of spectrum for downlink use, then the operator would

have to acquire a “new, as yet unknown, uplink band,” which would slow AWS-4

deployments in both the United States and Canada by requiring auctions or other

commercial transactions to secure the necessary spectrum. 25 This lack of uplink

operations encapsulates the challenge now facing TerreStar and precipitating its

Application.

17. And yet TerreStar now points to the deployment challenges attributable to TerreStar’s

election to use the 2000-2020 MHz band for downlink operations that it selected as

warranting a grant of additional spectrum for uplink use or for reconsideration of the 2

GHz MSS allocation decision and substantial service obligations that Canada chose to

affirm in 2014.26 Giving TerreStar additional spectrum to solve a problem of TerreStar’s

own making would not constitute a reasonable decision by the Department.

III. ENFORCEMENT OF LICENCE MILESTONES ENSURES THE EFFICIENT
AND TIMELY DEPLOYMENT OF SERVICE TO THE PUBLIC

18. However helpful terrestrial uplinks may prove to establish a return-path for TerreStar’s

terrestrial service, the grant of additional terrestrial uplink frequencies will have no

bearing on TerreStar’s ability to support MSS uplink operations. Indeed, none of the

additional frequencies outside of the 2 GHz MSS bands that TerreStar seeks support MSS

24 AWS-4 Decision, Ann. A, Section 6.
25 Comments of Omnispace, LLC, Consultation on a Policy, Technical and Licensing Framework for Use of the
Bands 2000-2020 MHz and 2180-2200 MHz, Notice No. SMSE -011-04 (June 23, 2014), http://bit.ly/2sYJtTZ; see
also AWS-4 Decision ¶ 67, page 11.
26 Application ¶ 14.
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communications, much less MSS uplink communications. And while the production of

specialized, odd-lot MSS user equipment that could operate in other bands is theoretically

possible, the commercial reality is that the global market for standardized consumer

products relies on enormous economies of scale in production, distribution, marketing,

and management from having products designed for common global spectrum resource

allocations. In short, if TerreStar does not deploy MSS uplinks somewhere within the

MSS bands, TerreStar will not deploy MSS.

19. Enforcement of deployment milestones promotes the availability of communications

services to consumers throughout the country and encourages the most efficient use of

the nation’s valuable spectrum resources. The Department has emphasized the

importance of MSS to the deployment of service across all of Canada’s varied terrain.

According to the Department, “[MSS] offerings can be beneficial in areas of the country

that are not easily covered by other technologies.” 27 TerreStar committed to the

provision of MSS using its 2 GHz licence. It assured the Department that “MSS service

is a critical component of its business plan” and said it would “take all steps necessary to

ensure” that the election to use both of its spectrum bands for downlink “will not impact

MSS services which TerreStar plans to offer nationally to Canadians in rural and remote

areas of [] Canada.”28

20. Canada requires 2 GHz MSS operators to demonstrate by March 31, 202029 that “MSS

has been deployed in Canada” and demonstrate on an ongoing basis that: 1) MSS

handheld devices that support voice and data transmissions are being actively marketed

and purchased by Canadians; 2) Canadians can subscribe to MSS; and 3) the service is

operational over the entire Tier 1 licensed service area within the coverage contour and

service availability of the EchoStar T1 satellite.30

21. The intent of the Department’s spectrum allocations and the efficient deployment of MSS

demand that the Department not only enforce these buildout obligations, but also require

the use of the 2000-2020 MHz and 2180-2200 MHz bands to provide MSS. Buildout

27 AWS-4 Decision ¶ 26, page 5.
28 TerreStar Letter.
29 AWS-4 Decision ¶ 125, page 20.
30 Id., Ann. A, Section 6.
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obligations prevent spectrum warehousing by requiring licensees to offer service using

the licensed spectrum on a set timeline. Including strict parameters in buildout

requirements regarding the level or breadth of service provision required by a licensee

also guarantees the actual deployment to consumers of the desired services. And

geographic coverage requirements, such as those imposed by the Department for MSS

licensees, can ensure the deployment of service to all areas in need of connectivity,

including rural and remote areas. Finally, buildout requirements encourage the timely

use of spectrum simply by putting firm deadlines on deployment.31 These deadlines

encourage licensees to find ways to meet the obligations of a licence prior to the deadline,

which can drive creativity and innovation by licensees.

22. Achieving the benefits of buildout requirements requires the strict enforcement of the

obligations. In the United States, the FCC has taken an increasingly dim view of

licensees that fail to satisfy construction and deployment obligations.32 The FCC will

grant waivers of these obligations only for circumstances entirely beyond the control of

the licensee. Foreseeable conditions, including “the market’s failure to accommodate the

licensee’s specific business plan, such as in the event of a general economic downturn or

delays given the type of technology a specific licensee has chosen,” do not satisfy the

standard the FCC has established to allow for relief.33

23. Based on the record in the Department’s proceedings regarding these bands, the

Department received ample information about the potential issues for licensees that chose

to use both bands of the MSS spectrum for downlink operations.34 The Department

nonetheless imposed buildout requirements and a timeline for deploying MSS throughout

Canada.35 By enforcing its own decisions and requiring TerreStar to satisfy the MSS

deployment obligations it accepted when it received its MSS licence, the Department can

encourage the timely provision of next-generation communications services, prevent

31 See, e.g., Spectrum Management; FCC’s Use and Enforcement of Buildout Requirements, UNITED STATES

GOVERNMENT ACCOUNTABILITY OFFICE (February 2014), http://bit.ly/2tSOnOH.
32 Wireless Telecommunications Bureau Reminds Wireless Licensees of Construction Obligations, Public Notice,
DA 17-573 (rel. June 12, 2017), http://bit.ly/2tjAitg.
33 Id.
34 See AWS-4 Decision ¶ 67, page 11.
35 See id. Ann. A, Section 6.
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spectrum warehousing, stimulate innovation and expand service to rural, polar and other

unserved or underserved regions of Canada.

IV. TERRESTAR CAN MEET ITS MSS OBLIGATIONS THROUGH STRATEGIC
AND CAREFUL COORDINATION WITH OTHER SATELLITE PROVIDERS

24. Allocating additional spectrum for terrestrial uplinks would raise new potential

interference risks and offer few, if any, opportunities for the economies of scale that

result from having a common global spectrum allocation. With demand for wireless

connectivity surging and spectrum in increasingly short supply, the Department

reasonably anticipated that TerreStar would use its substantial existing MSS spectrum

resources in creative ways that would mitigate or eliminate the potential for uplink-

downlink interference within the 2 GHz MSS band.

25. Strategic partnerships with other satellite operators such as Omnispace would allow

TerreStar to achieve the MSS deployment required under its licence without the

allocation of additional spectrum. In adopting strict MSS deployment obligations, and

allowing licensees the choice of uplink and downlink configurations for the 2000-2020

MHz and 2180-2200 MHz bands, the Department no doubt anticipated that 2 GHz

licensees might need to collaborate with other providers to meet the goal of nationwide

MSS. MSS partners across the globe are ready and able to team with TerreStar to ensure

the rapid deployment of MSS to meet the connectivity needs of the people of Canada.

26. In fact, the licence conditions that the Department included in TerreStar’s MSS licence

contain implementation and “Force Majeure” clauses that specifically contemplate the

use of foreign satellites to meet the requirements of the MSS milestones. 36 The

conditions state: “Back-up arrangements with foreign satellite operators may be utilized,

with appropriate authorization” to assist in the event that the licensee cannot meet its

obligations due to Force Majeure or other reasons.37 Omnispace, among others, is an

MSS provider that could assist in helping to meet their MSS obligations.

27. Omnispace has global infrastructure in place for the provision of MSS in Canada as in

other countries. Omnispace currently operates a mid-earth orbit MSS satellite and

36 See id. Ann. A, Section 7.
37 Id. ¶ 123, page 20.
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gateway earth stations in multiple locations worldwide. Omnispace is also in the process

of launching additional MSS satellites to complete its constellation. And Omnispace’s

global satellite system operates outside of Canada on a broader range of spectrum

frequencies than those available to TerreStar in Canada. These infrastructure and

spectrum resources, in partnership with TerreStar’s resources in Canada, could lend

flexibility and efficiency to TerreStar’s deployment of MSS throughout Canada and

could help it meet its MSS milestones.

V. CONCLUSION

28. TerreStar’s election to use both the 2000-2020 MHz and 2180-2200 MHz bands for

downlink poses challenges for the deployment of MSS, but TerreStar can and should

deploy service within its existing 40 megahertz MSS assignment. TerreStar, for example,

could use frequency or geographic separation to avoid uplink-downlink interference

within its 2 GHz band spectrum and rely on partnerships with foreign satellite operators

to ensure full and timely compliance with its MSS deployment obligations to Canada. In

this way, innovations within the 2 GHz MSS band would help ensure Canadians receive

the benefits of MSS that TerreStar is obliged to provide throughout the country by March

31, 2020 without requiring the Department to either postpone TerreStar’s deployment

obligation, or reallocate additional spectrum resources from other frequency bands to

support TerreStar’s MSS uplinks.

29. MSS offers the potential for critical connectivity in the rural, polar, and remote reaches of

Canada for civilian and security applications. Strict adherence by the Department to

licence buildout milestones ensures the efficient and timely deployment of actual needed

services to consumers in Canada, including in rural areas, using valuable spectrum.

Enforcement of TerreStar’s 2 GHz buildout milestones would thus bring additional

services to underserved parts of Canada to benefit the public. Potential satellite operator

partners stand ready and able to team with TerreStar to enable the provision of

nationwide MSS using the 2 GHz band. Finally, it would be improper for the

Department to grant TerreStar a licence for additional spectrum the company claims to

need to solve a problem of its own making.



13

Respectfully submitted,

OMNISPACE LLC

/s/ Mindel De La Torre
Mindel De La Torre
Chief Regulatory & International Strategy Officer

1775 Tysons Boulevard
5th Floor
Tysons, VA 22102
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Appendix

An illustration of the MSS band plans in Canada, the United States, Mexico and the European

Union is provided below:


