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Re: Canada Gazette Notice No. SMSE-016-18, October 2018 - “Consultation on the 

Utilization of the Bands 18.8-19.3 GHz and 28.6-29.1 GHz, and the Bands 17.3-17.7 

GHz, 19.3-19.7 GHz and 29.1-29.25 GHz by the Fixed-Satellite Service” 

 

Iridium thanks Innovation, Science and Economic Development Canada (ISED) 

for the opportunity to provide the following information in response to comments filed by 

Inmarsat and ViaSat in the above-referenced Consultation suggesting that the 19.3-19.7 

and 29.1-29.25 GHz bands be considered for operation of earth stations in motion 

(ESIM).
1
  Iridium does not believe ISED should permit ESIM operation in the bands 

19.3-19.7 and 29.1-29.25 GHz. 

Introduction 

Both Inmarsat and Viasat seek to access frequency bands critical to the very 

operation of the Iridium satellite network, claiming that ITU-R studies demonstrate 

compatibility with non-GSO MSS feeder links operating in the bands 19.3-19.7 GHz and 

29.1-29.5 GHz bands.  On this basis, Inmarsat and Viasat propose that ISED expand its 

proposal to permit low-density FSS in the band 19.3-19.7 and 29.1-29.25 GHz to include 

“broadly deployed user terminals” (ESIM). 

                                                                    
1  See Comments of Inmarsat on Canada Gazette Notice No. SMSE-016-18 (filed Jan. 7, 

2019); Comments of Viasat, Inc. on Canada Gazette Notice No. SMSE-016-18 (filed Jan. 

21, 2019).  



 

As an initial matter there are no agreed ITU-R studies concerning protection of, 

nor compatibility with, non-GSO MSS feeder links.  Resolution 158 also invites the 2019 

World Radiocommunication Conference “to consider the results of the above studies and 

take necessary actions, as appropriate, provided that the results of the studies referred to 

in resolves to invite ITU-R are complete and agreed by ITU-R study groups.” (emphasis 

added).    

Studies concerning non-GSO MSS feeder links are in process in ITU-R WP 4A 

(“WP 4A”) but are not complete.  Currently, in WP 4A there exists Document 4A/826, 

Annex 15 (“Annex 15”),2 with the following editor’s note: 

 “[Editor’s note: This document is a compilation of contributions received on this subject 

at the July 2018 meeting of WP 4A and its content is not agreed at this time].”  

The editor’s note is there because Annex 15 is only a simple compilation of prior WP 4A 

input contributions, for which WP 4A has conducted no formal analyses.  WP 4A may 

take the matter up at its June 2019 meeting. 

 Beyond the fact that there are no conclusive studies in the ITU-R, sharing with 

non-GSO MSS feeder links is not as simple as Inmarsat and ViaSat portray.  As ISED 

knows, the interference mechanisms between mobile earth stations and fixed earth 

stations are different.  So too are the interference mechanisms between GSO FSS 

networks and non-GSO MSS networks (recall the non-GSO FSS vs. GSO FSS debates 

that began at WRC-97).   

ESIM are not VSATs despite their proponents’ portrayal as such.  Though it may 

be possible to limit ESIM pointing errors in a way that protects adjacent GSO FSS 

satellites, this technique is useless for protecting non-GSO MSS feeder link operations.  

                                                                    
2 See ITU-R WP4A, Earth stations in motion (ESIM) compatibility with non-GSO MSS 

feeder links in the bands 19.3-19.7 GHz and 29.1-29.5 GHz, Document 4A/486, Annex 

15 (July 23, 2018). 



 

GSO-to-non-GSO interference mechanisms and analyses are complex, and, concerning 

non-GSO MSS feeder links, are unresolved.3 

 For the reasons given above, and the in light of the discussion below, Iridium 

maintains that ISED should not allow ESIM operations in the bands 19.3-19.7 GHz and 

29.1-29.25 GHz. 

Discussion 

Although GSO FSS operators must coordinate their operations in these bands 

with Iridium in accordance with RR 9.11A, the entry of ESIMs would make successful 

coordination a practical impossibility. This is because when ESIMs rather than fixed-

location GSO earth stations share spectrum with non-GSO systems like Iridium’s, they 

create a uniquely complex and unpredictable interference environment that cannot be 

managed by established spectrum sharing strategies. As a result, allowing ESIM in these 

band segments would prove impracticable, and do little more than create a substantial 

risk of harmful interference into Iridium’s network. 

Iridium is the only communications provider to cover the entire globe. It does this 

by operating the largest and most complex constellation ever launched into space: a 

system architecture of sixty-six, low-earth orbit, cross-linked satellites spread across six 

near-circular orbital planes that converge over the North and South poles. Leveraging 

their crosslinks, Iridium satellites operate as a fully meshed network that can route user 

communications over space-based backhaul to and from any destination in the world, 

including oceans, airways, and Polar regions. Iridium’s mesh architecture and low orbital 

                                                                    
3
 ISED should also note that recently the United States Federal Communication 

Commission released a Notice of Proposed Rule Making concerning the introduction of 

non-GSO FSS ESIM into Ka-band spectrum, some of which is already identified or 

proposed for use by GSO FSS ESIM. See Facilitating the Communications of Earth 

Station in Motion with Non-Geostationary Orbit Space Stations, Notice of Proposed 

Rulemaking, FCC 18-160, IB Docket No. 18-315 (rel. Nov. 16, 2018).  

Accommodating non-GSO ESIM will likely require action by a future WRC.  Because 

the interference interactions between GSO FSS ESIM, non-GSO MSS feeder links, non-

GSO FSS ESIM, and incumbent Ka-band services cannot be considered independently, it 

may be prudent to hold all action on GSO FSS ESIM in abeyance, then consider 

concurrently compatibility among current and proposed Ka-band services in preparation 

for WRC-2023. 



 

altitude also support latencies that are uniquely low for a satellite network and enable 

multiple layers of redundancy in space that is paired with resilient, backup-protected 

infrastructure on the ground.  This allows Iridium to match the unparalleled reach of its 

network with strong service quality and high dependability. 

But the Iridium network is more than just a feat of aerospace and network 

engineering. It is also a uniquely capable system that many customers simply cannot do 

without. Though conceived and launched well ahead of its time, the Iridium system has 

garnered a substantial following from commercial, military, and civilian government 

users that need access to reliable, secure, and low-latency telecommunications when and 

where terrestrial networks, and even other satellite networks, are unavailable.  This 

subscriber base continues to grow at a rapid clip today, as Iridium innovates in response 

to marketplace demands. 

The applications offered on the Iridium’s network are multiplying with the now 

completed Iridium NEXT constellation. The expanded capacity, higher throughput, and 

enhanced processing capability of the Iridium NEXT satellites will allow Iridium’s new 

constellation to support generational improvements in the delivery of mission-critical 

commercial, public safety, and defense communications that depend on satellite 

connectivity. 

For example, Iridium NEXT will be capable of providing real-time (as often as 

two times per second) ADS-B flight-monitoring services during the countless number of 

flight-hours travelled beyond the reach of terrestrial stations. These services would 

revolutionize air traffic surveillance—and help the aviation industry prevent mid-air 

collisions, improve flight efficiency, and quickly locate planes that go missing.  Iridium 

NEXT also will be capable of delivering advanced Global Maritime Distress and Safety 

System (“GMDSS”) services that improve our safety at sea, and that expand access to the 

GMDSS to currently unserved areas, including increasingly navigable Polar regions. 

Iridium NEXT also will support a new broadband-enabled multi-service platform 

called Iridium CertusSM.  Iridium Certus will dramatically increase Iridium’s ability to 



 

meet expanding capacity needs in underserved locations, and on ships and planes, by 

enhancing the existing capabilities of Iridium’s land, maritime, and aeronautical mobile 

earth stations. 

COORDINATION WITH ESIMS IN THE 29.1-29.25 GHz 

Iridium operates multiple gateway earth stations around the world. These earth 

stations communicate with Iridium satellites operating in the 19.4-19.6 GHz and 29.1-

29.3 GHz bands. 

Introduction of ESIM would pose enormous burdens and risks to Iridium system. 

In addition to creating many new sources of interference, the mobile, time-varying nature 

of ESIM interference would make it very difficult, if not impossible, to verify and 

enforce compliance with protection criteria that ensure Iridium’s feeder links are 

unimpaired. 

The characteristics that make Iridium a uniquely capable communications network 

also create an extremely dynamic link geometry between Iridium gateway earth stations 

and the Iridium constellation. Because of the Iridium constellation’s size, low altitude, 

and near-polar orbital inclination, an Iridium earth station will, over time, need to 

communicate with all satellites in the constellation across all azimuth angles (0 to 360) 

and potentially all elevation angles down to 5—regardless of where the earth station is 

located on the Earth’s surface. As a result, Iridium gateway earth station antennas 

continually sweep through all regions of the sky from 5 above horizon. 

These aspects of Iridium’s unique architecture make coordination complex even in 

the less challenging case of sharing with fixed-location GSO earth stations rather than 

ESIMs. The primary contribution of uplink interference from GSO earth stations occurs 

in the case of an in- line event when the Iridium satellite passes through the main beam of 

the interfering GSO earth station—in other words, when the Iridium satellite passes 

through the GSO arc from the perspective of the Iridium gateway
4
.  These in-line events 

                                                                    
4 If the Iridium satellite is not within the main beam of the GSO earth station, then 
the combination of antenna pattern discrimination of both the Iridium satellite 
receiver antenna and the GSO fixed-location earth station’s transmitting antenna 
often can reduce interference to acceptable levels. 



 

create interference at the Iridium satellite receiver from the GSO earth station’s uplink 

transmissions, contributing to the unavailability of Iridium’s feeder uplinks and causing 

service disruptions to a potentially large number of Iridium users. 

However, with known earth station locations, and known technical and operating 

parameters, Iridium and GSO operators can coordinate successfully through spatial 

isolation of their fixed-location earth stations. This process begins by defining the shape 

and size of three- dimensional interference reception zones from the perspective of the 

Iridium satellite receiver— zones within which the GSO earth station’s emissions would 

exceed the Iridium satellite receiver’s maximum tolerated interference level for an 

unacceptable percentage of time
5
. 

Because Iridium gateways communicate with satellites that are in constant motion, 

the size and orientation of the interference reception zone constantly changes with the 

position of the Iridium satellite (i.e., with the Iridium satellite’s elevation and azimuth 

angles relative to the Iridium gateway), as shown in Figures 1a and 1b below. 

  

Figure 1a:  Example interference reception zone Figure 1b:  Example interference reception zone 

projected projected onto the Earth’s surface when Iridium onto the Earth’s surface when Iridium satellite is 

near satellite is directly above a gateway  horizon 

                                                                    
5
 The size and shape of each interference reception zone depends on multiple factors, 

including: (1) Iridium satellite receiver antenna beamwidth and pattern, (2) Iridium 

satellite receiver interference-to-noise (I/N) performance threshold, (3) Iridium satellite 

receiver performance, (4) the azimuth and elevation angle of the Iridium satellite relative 

to the Iridium gateway, (5) power density of the interfering earth station, (6) the relative 

location of the interfering earth station and corresponding GSO satellite to the Iridium 

gateway and corresponding satellite, and (7) the presence of other GSO networks with 

satellites in view of the Iridium gateway. 



 

After defining a range of interference reception zones across multiple geometries, 

Iridium and GSO operators can arrive at a final, two-dimensional spatial isolation 

boundary around the Iridium gateway. This typically oval-shaped boundary defines a 

“geographic exclusion region” on the Earth’s surface. So long as the GSO operator 

locates its fixed-location earth stations outside of the geographic exclusion region, 

Iridium’s feeder links will be adequately protected. This is how Iridium and GSO FSS 

operators typically. 

Similar to the uplink concerns described above, coordination of the downlink 

band required determination of the exclusion zones, where Iridium gateway antennas 

main beam are protected from receiving unacceptable interference from GSO FSS 

downlink emissions. 

It should be noted that, the introduction of ESIM would make this complex but 

feasible coordination process a practical impossibility for two primary reasons. First, 

because the number and locations of ESIMs around an Iridium gateway vary with time, 

ESIM interference into Iridium satellites is unpredictable.  This makes it impossible for 

Iridium and GSO operators to determine a suitable geographic exclusion region, or to 

otherwise verify that multiple ESIMs operating in proximity to an Iridium gateway meet 

relevant protection criteria. Second, coordination also must account for ESIM on aircraft 

flying at an altitude, which raises a number of additional unaddressed concerns relative to 

earth stations operating on the ground. 

1. AGGREGATE INTERFERENCE FROM ESIM 

In order to coordinate successfully, Iridium and GSO operators must be able to 

determine whether interference from GSO earth stations exceeds the Iridium network’s 

long-term and short-term interference protection criteria. Compliance with these criteria 

depends on the percentage of time that interference levels from the GSO earth stations 

approach or exceed the satellite receiver’s interference threshold by an established 

amount.  The long-term protection criterion for the Iridium network tolerates lower levels 

of interference, but for a larger percentage of time. The short-term protection criterion 



 

tolerates a greater level of interference, but for a much smaller percentage of time. 

Given that interference from GSO earth stations mainly occurs at those times that 

an Iridium satellite passes through the GSO earth station’s main beam, the dominant type 

of interference seen by the Iridium system is short-term interference.  The short-term 

criterion can be difficult to meet because it requires GSO earth stations not to produce 

excessive interference for more than a very small percentage of time. But the criterion is 

essential to protecting the Iridium system, as it ensures the Iridium network can meet the 

service availability provided by its design specification. 

Under established coordination principles, both of these protection criteria are 

aggregate protection criteria that must be divided up and allotted among all possibly 

interfering GSO networks.
6 Moreover, if a possibly interfering GSO network has multiple 

earth stations, that GSO network operator must ensure that all of its earth stations, in the 

aggregate, meet the network’s individual allotment of the protection criteria. As a result, 

each GSO network’s compliance with Iridium’s protection criteria depends on the 

number of individual interference events generated by all of that network’s earth stations 

over time. 

When a given GSO network communicates with multiple ESIMs that are in 

motion relative to the Iridium gateway, the number of potentially interfering ESIMs that 

may be in a region around the Iridium gateway varies with time. This makes it impossible 

to define, a priori, a protection zone around the Iridium gateway. The definition and size 

of that protection zone is a function of the number of ESIMs present in the region that 

can contribute to (primarily short- term) interference, and their locations, variables which 

change over time and cannot be determined in advance. 

Nor would it be possible for the GSO network operator to otherwise verify that 

aggregate interference from its ESIMs meets the network’s allotment of Iridium’s 

protection criteria. Even if the GSO network operator determined the maximum number 

                                                                    
6 See ITU-R Recommendation S.1323-2, Maximum permissible levels of interference 
in a satellite network (GSO/FSS; non-GSO/FSS; non-GSO/MSS feeder links)* in the 
fixed-satellite service caused by other codirectional FSS networks below 30 GHz, at 
recommends 5, 8, and 9 & Annex 1 (Sept. 2007). 



 

of ESIMs capable of communicating simultaneously on its network, the uncertainty 

would remain.  Although the number of simultaneously operating ESIMs can be useful in 

determining whether a GSO network exceeds the long-term protection criterion, it is of 

no value in verifying compliance with the short-term protection criterion—which, as 

discussed above, is the more dominant and limiting criterion in the case of interference 

into a non-GSO system.  This is because the short- term protection criterion is driven by 

the aggregate number of individual interference events that a network’s ESIMs generate 

over time, and not the aggregate interference levels created when a network’s ESIMs 

interfere simultaneously. 

Figure 2 illustrates the problem. In the example shown, four ESIM terminals are 

in motion around an Iridium gateway. When the Iridium satellite passes through a portion 

of the GSO arc (or more precisely, when the Iridium satellite passes through an ESIM’s 

main beam to a GSO satellite in the GSO arc), interference events occur from one or 

more ESIMs. But as the example demonstrates, the exact point in time when each ESIM 

creates interference is offset from one ESIM to another, because the ESIMS are emitting 

from different locations in time. In other words, each of the four ESIMs individually 

contributes to the short-term protection criteria, i.e., they all generate interference for a 

short period, but at different times, independent of each other. 

Thus, with a network of multiple ESIMs, one ESIM may create an in-line 

interference event when another does not, thereby depriving the GSO operator of any 

available method to verify whether all of these interference events in the aggregate 

exceed the short-term criterion’s percentage-of-time threshold. Iridium is not in a position 

to coordinate with a GSO network employing ESIMs when there is no methodology or 

mechanism in place to verify that the GSO network is meeting its allotment of Iridium’s 

short-term protection criterion. 

2. Aero-ESIM consideration 

Aero-ESIMs introduce another major complexity.  The difficulty of defining and 

enforcing protection zones around the Iridium gateway when the ESIM is an aeronautical 



 

terminal flying at altitude over the Earth’s surface. 

 

Figure 2: Example of ESIMs Generating Time-Varying Short-Term Interference 

Events 

 

 

As noted above, Iridium satellite interference reception zones can be projected  

onto the Earth’s surface to determine a geographic exclusion region within which GSO 

earth stations will not operate. But for Aero-ESIMs, there is no obvious way to define a 

three-dimensional interference reception zone that extends into the air space above the 

Iridium gateway.  This is because the size of the three-dimensional zone will depend on 

the altitude of the Aero-ESIM, which again is unknown.  Furthermore, as depicted in 

Figure 3 below, even assuming there was a way to define an interference reception zone, 

it is unclear how the zone would be operationally enforced so that the aeronautical 

platform on which the ESIM is operating could know to avoid this region. 



 

As explained here, the real-world applications of the Iridium network demonstrate 

the unique and indispensable role it serves in the global telecommunications system.  

Iridium is not aware of any methodology for determining interference reception zones 

and enforcing operational compliance in presence of ESIMs. For the reasons explained 

above, ESIMs should not be authorized to operate in the above bands. 

 

Figure 3: Depiction of Notional Interference Zone Around Iridium Gateway 

 

Summary 

 The interference environment in the Ka-band is complex and with new 

applications on the horizon is becoming even more complex.  In the bands 19.3-19.7 and 

29.1-29.25 GHz Iridium operates feeder links for its non-GSO MSS network.  

Compatibility between GSO FSS ESIM and non-GSO MSS feeder links is not resolved.  

For these reasons, ISED should not expand its proposal for the band 19.3-19.7 and 29.1-

29.25 GHz to permit ESIM operation. 
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