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As a trade association, GSOA welcomes the opportunity to provide information to the Swedish 
regulator PTS on the updated demand analysis for the 28 GHz band. GSOA provides an overview below 
of satellite 5G and broadband services using the 28 GHz spectrum that are available today and planned 
for deployment in the near future, including in Sweden. GSOA also provides PTS with its views on the 
appropriate spectrum for terrestrial IMT/5G services in Sweden. 
 
The Global Satellite Operators Association1 “GSOA” is the leading global platform for collaboration 
between satellite operators. As the world’s only CEO-driven satellite association, GSOA leads the 
sector’s response to global challenges and opportunities. It offers a unified voice for the world’s largest 
operators, important regional operators and other companies that engage in satellite-related 
activities.  
 
Satellite-enabled services have enriched the daily life of millions of people around the globe for 
decades, by broadcasting news and events worldwide, by cost-effectively providing satellite-powered 
broadband directly to consumers, and by connecting urban, suburban, and rural locations in the air, 
at sea and on land. Together, we connect millions of people and devices for the benefit of consumers, 
institutions, businesses and governments. 
 
Satellite Role in the 5G Ecosystem 

5G is a “network of networks” that includes both satellite and terrestrial technologies, as was 
acknowledged in the 2019 ITU Report on the integration of satellite systems into next generation 
access technologies.2  In its latest report on 5G via Satellite (October 2021),3 Northern Sky Research 
NSR forecasts that 5G will generate $35 Billion by 2030 of cumulative capacity revenue for the satellite 
communications sector alone.  Satellite broadband is playing an important role in the global 5G 
ecosystem, by directly powering broadband connectivity to users and devices at fixed locations and 
on the move.  It is also providing connectivity for IoT, M2M, media services, connected transport 

 
1           The Global Satellite Operators Association now counts among its members: Airbus CIS, Amazon, Amos Spacecom, APT, 

Arabsat, Arsat, Asiasat, Avanti, Azercosmos, Echostar-Hughes, HellasSat, Hispasat, Inmarsat, Intelsat, Intersputnik, 
Lockheed Martin, Nigcomsat, Nilesat, Omnispace, OneWeb, Rascomstar, SES, SSI-Monacosat, Star One, Telenor, 
Telesat, Telespazio, Thuraya, Turksat, Viasat and Yahsat as well as representatives of the broader space industry 
including Airbus Defence and Space, Arianespace, Astroscale, Mansat, ST Engineering and Thales Alenia Space. 

2   See Report ITU-R M.2460, Key elements for integration of satellite systems into Next Generation Access Technologies 
(07/2019), https://www.itu.int/en/ITU-R/space/workshops/2019-SatSymp/PublishingImages/Pages/Programme/R-
REP-M.2460-2019-PDF-E.pdf 

3  See NSR, 5G via Satellite (published October 2021) from: 5G via Satellite, 2nd Edition - NSR 
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networks and many other services.  In doing so, satellite is ensuring that the best use of the Ka band 
spectrum is being made by delivering high-speed, affordable services to consumers in urban, suburban 
and rural areas.  GSOA is convinced that in order to realise a viable and ubiquitous 5G ecosystem, 
satellites are an essential component of every nation’s 5G development plans and in order to realise 
the EU vision for the ‘Gigabit Society’ and ‘Digital Decade’. 

The role of satellite in 5G deployment has also been well recognized and explained by the Electronic 
Communications Committee (ECC) of the CEPT in its report dated 18 May 2018 entitled Satellites in 
5G. 4  The ECC report presents the main use cases of satellite 5G made possible with today’s high-
throughput satellites (HTS). Those use cases include mobile and fixed broadband connectivity to 
consumers, businesses and governments.  Hybrid and network extension cases are also being 
deployed where multiple networks are combined to achieve cost-effective and high-quality services.  
Satellite operators are also involved in the work of 3GPP, the international body that develops 5G 
standards, with items dedicated to ensuring satellite integration into the 5G ecosystem (in the System 
Aspects SA and Radio Access Network RAN groups), as well as in the International Telecommunications 
Union (ITU), ETSI and ATIS (NTN group).5 

For more information on the role of satellite in 5G, GSOA invites PTS to review its “White Paper on 
Satellite, an Integral Part of the 5G Ecosystem.”6  Below is an infographic depicting the various satellite 
5G differentiators. Tests conducted with today’s satellite systems have demonstrated the ability of 
reaching 5G performance levels with existing satellites.7  This evolution has led to a much-increased 
ability of satellite and terrestrial systems to operate seamlessly within the 5G ecosystem and for 
satellite to accelerate the deployment of 5G services to end-users in all geographical areas, whether 
urban, sub-urban or rural.  

In fact, satellite systems are already today becoming an integral part of the 5G ecosystem, not only 
through the satellite industry’s active participation in research, development and standardisation 
activities, but also with satellite cellular backhaul service as well as virtualised and cloud-centric 
network capabilities becoming commercially available.8 

 
4   See ECC Report 280, Satellite Solutions for 5G (approved 18 May 2018) at 

https://www.ecodocdb.dk/download/e1f5f839-ba17/ECCRep280.pdf 
 
5  See www.atis.org 
 
6  See Satellite Communications Services: An Integral part of the 5G Ecosystem - GSOA - Global Satellite Operator’s 

Association (gsoasatellite.com) 
 
7  See for instance SES Leads Satellite-enabled 5G Tests | SES and World’s First 5G Backhaul Demo over LEO Satellite | 

Telesat and Intelsat’s Global Network is First to Achieve MEF 3.0 Carrier Ethernet Certification for New Performance 
Tier | Intelsat 

 
8  See for instance CellBackhaul Managed Service | Intelsat and All aboard: Darwin launches trial autonomous passenger 

shuttle service in Oxfordshire - Darwin Innovation (darwincav.com) and 5G transparent network extension through 
satellite backhaul - YouTube and SES Expands Multi-Cloud Offerings with Oracle Cloud Infrastructure FastConnect | 
SES 
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Source: ESOA 5G White Paper 

 
Satellites Broadband Services 

The 27.5-29.5 GHz band (“28 GHz band”) is absolutely essential to the satellite sector for its 
contribution to the deployment of 5G services. As a result of the demand for satellite broadband 
services, both the 28 GHz band and the 29.5-30.0 GHz band, as well as the corresponding downlink 
bands 17.7-19.7 GHz and 19.7-20.2 GHz, are already in extensive use today by satellite broadband 
systems for fixed and mobile services worldwide. More than 120 geostationary (GSO) Ka band 
satellites are now in orbit around the world whilst non-geostationary (NGSO) Ka band satellites have 
also been in operation for years, all providing a wide range of services to individuals, businesses and 
governments. Many more GSO and NGSO satellites relying on Ka band are under construction to meet 
the very high demand for connectivity that requires access to the full 27.5-30 GHz band which is vital 
for satisfying this demand. 

This has been based on the 28 GHz band allocation by the ITU-RR to the FSS on a primary basis, as 
confirmed by the European Allocation Table (ECA). Satellite operators are currently deploying 
uncoordinated satellite Earth stations (satellite terminals) in some parts of the 28 GHz band, whilst 
the whole band is being used for wide-band Gateways Earth stations on a coordinated basis. For 
gateways, access to the full band is critical as, depending on the satellite system design, a reduced 
bandwidth will not only lead to reduced throughput, but also coverage gaps and service discontinuity 
to the whole region the gateway serves.  

Across Europe, including Sweden, advanced High-Throughput Satellites (HTS) are operating in GSO 
and NGSO orbits.  In Europe, these HTS satellites include the Eutelsat KA-SAT and Konnect satellites, 
several ASTRA satellites and the O3b Medium Earth Orbit (MEO) constellation operated by SES, the 
Inmarsat GX satellites, and the HYLAS satellites operated by Avanti.  In addition, more GSO and NGSO 
satellite networks, like SES’ O3b mPOWER or Viasat’s Very High Throughput (VHTS) ViaSat-3 EMEA 
satellite, are set to be launched imminently to serve Europe’s high-speed broadband requirements. 
OneWeb also is using the full Ka-band for its gateways to serve its 428 LEO satellites already in orbit. 
These satellites are being used for a wide portfolio of services across Europe, including direct 
consumer broadband services like Eutelsat’s Tooway service.  In addition, the satellites are providing 
broadband on aircraft, ships, and land vehicles, including emergency vehicles.  Inmarsat provides 
ESOMPs maritime services ranging from crew to technical management and health and safety on 
board vessels though a leading ship management company in the Baltic region, whilst O3b connects 
ships that are cruising in various channels and canals across Europe. 
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The 28 GHz band is also used for “earth stations in motion” (ESIM, also called ESOMPs) 9, providing 
broadband connectivity to ships, aircraft and land vehicles.   

The London School of Economics (LSE) has forecasted a booming of ubiquitous global connectivity on 
aircraft through Earth Stations On Mobile Platforms (ESOMPs) by 2035, for the benefit of airlines, 
content providers, retail goods suppliers, hotel and car suppliers, and advertisers.10  LSE has also 
explained that the digital transformation of the airline industry is giving rise to the “connected aircraft” 
facilitated by satellite communications to create an Internet of Things (IOT) environment delivering 
significant commercial efficiencies for airline operations.11  

Global shipping and passenger vessels also rely on ESOMPs for navigation and broadband 
communications, benefiting cargo, passengers and crew.  In Sweden, maritime ESOMPs operate in the 
ports that serves a large number of European cruise ships as well as freight transport to provide high-
speed, affordable access to the Internet and VoIP supporting passengers, crew and fleet digitisation. 

Trains, buses and other land-based vehicles also rely on satellite broadband services for passenger 
connectivity, operations and maintenance support and fleet tracking.  All of these uses are being 
deployed throughout Europe. It is no coincidence that the ITU has excluded the 28 GHz band from 5G/ 
IMT identification, and GSOA recommends that PTS plans for these needs by ensuring the actual 
availability of adequate Ka band spectrum for satellite broadband services in Sweden, including the 
28 GHz band.12 

Validation of Satellite Broadband Services in 28 GHz 

All these developments have been made possible thanks to the decisions adopted by the ECC on the 
usage of the 28 GHz band by GSO and NGSO systems. Over the last 15 years, the ECC has indeed 
validated the operation of fixed and mobile satellite earth stations in the 27.5—30 GHz bands.  ECC 
Decision (05)01 has long established a European band plan for the uncoordinated Earth stations of the 
Fixed Satellite Service (FSS) (Earth-to-space) and the Fixed Service (FS) in the 27.5-29.5 GHz band.13 
The same ECC Decision also make provisions for the coordinated FSS earth station such as gateways 
to use the whole 27.5-29.5 GHz.14   

 
9  ESOMP is the term used in CEPT.  The ITU and other countries use the term Earth Stations in Motion (ESIM) 
 
10  See London School of Economics, Sky High Economics – Chapter One: Quantifying the commercial opportunities of 

passenger connectivity for the global airline industry (September 2017) available at: https://www.lse.ac.uk/business-
and-consultancy/consulting/consulting-reports/sky-high-economics 

 
11  See London School of Economics, Sky High Economics – Chapter Two: Evaluating the Economic Benefits of Connected 

Airline Operations (June 2018) available at: https://www.lse.ac.uk/business-and-consultancy/consulting/consulting-
reports/sky-high-economics-chapter-two 

 
12   See more explanation about the importance of Ka-band for ESIM from: Why Earth Stations in Motion Matter for 

Connectivity on the Move | SES 
 
13  See ECC Decision (05)01, The use of the band 27.5-29.5 GHz by the Fixed Satellite Service and uncoordinated Earth 

stations of the Fixed-Satellite Service (Earth-to-space), (approved 18 March 2005, amended 8 March 2019) at ECO 
Documentation (cept.org) 

 
14  ECC Decision (05)01 ((see section 3 of the explanatory memorandum): “This ECC Decision identifies bands for FS and 

uncoordinated FSS earth stations, taking into account the existing channel arrangement for the FS as detailed in CEPT 
Recommendation T/R 13-02. However, coordinated FSS earth stations can still make use of the whole band 27.5-
29.5 GHz, using established coordination procedures.” 
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Further, ECC Decision 15(04) on the harmonised use, free circulation and exemption from individual 
licensing of Land, Maritime and Aeronautical Earth Stations On Mobile Platforms (ESOMPs) operating 
with NGSO FSS satellite systems in the frequency ranges 17.3-20.2 GHz, 27.5-29.1 GHz and 29.5-30.0 
GHz; and ECC Decision 13(01) on the use, free circulation, and exemption from individual licensing of 
Earth stations on mobile platforms (ESOMPs) in the frequency bands available for use by 
uncoordinated FSS Earth stations within the ranges 17.3-20.2 GHz and 27.5-30.0 GHz; have paved the 
way to the deployment of GSO and NGSO satellite systems.15 

 
Similarly, the 29.5-30.0 GHz band has long been harmonized across Europe for ubiquitous satellite 
services, and the two earlier ECC decisions on HEST ECC/DEC/(06)0316 and LEST ECC/DEC/(06)0217 
paved the way for expanded use for satellite broadband across Europe, the need for additional 
spectrum access in the 28 GHz band and the subsequent decisions validating satellite use of the bands. 

It is to be reminded that, prior to WRC-19, the Radio Spectrum Policy Group (RSPG), in its Opinion on 
WRC-19, clearly indicated: “The RSPG recommends that the European Commission propose an EU 
position to the Council opposing any consideration of the 27.5 - 29.5 GHz band under Agenda item 
1.13 [of WRC-19].”18  For the last several years, the CEPT Roadmap has also unambiguously rejected 
the use of the adjacent 28 GHz band for terrestrial IMT/5G, and the CEPT reconfirmed this position 
after WRC-19 stating that “…Europe has harmonised the 27.5-29.5 GHz band for broadband satellite 
and is supportive of the worldwide use of this band for ESIM. This band is therefore not available for 
5G [IMT].”19   

Implementation of ECC Decisions in Sweden 

A number of CEPT countries use parts of the 28 GHz band for fixed links, according to the frequency 
plan in ECC Decision (05)01.  However, we understand from the PTS consultation document that the 
use of this band by fixed links will cease in Sweden by 2029.  This presents the opportunity for the full 
28 GHz band to be made available for satellite services.  This would increase the available spectrum 
for uncoordinated earth stations in particular, i.e. fixed consumer broadband terminals and ESIMs, 
allowing greater broadband capacity to individual users and align Sweden with the CEPT Roadmap on 
5G. GSOA therefore recommends that, to the extent possible, the full 28 GHz band is made available 
for satellite services without the constraints that would arise from sharing with terrestrial services. 

 
 
15  See satellite systems notified to the ECC in relation to Decision (13)01, with Inmarsat, Eutelsat, Viasat, Telenor, Thales 

from: ECO Documentation (cept.org) and to Decision (15)04, with O3b from: ECO Documentation (cept.org) 
 
16  See ECC Decision (06)03, Exemption from Individual Licensing of high e.i.r.p. satellite terminals (HEST) operating with 

the frequency bands 10.70-12.75 GHz or 19.70-20.20 GHz space-to-Earth and 14.00-14.25 GHz or 29.50-30.00 GHz 
Earth-to-space, (approved 24 March 2006, amended 8 March 2019) at ECO Documentation (cept.org) 

 
17  See ECC Decision (06)02, Exemption from Individual Licensing of low e.i.r.p. satellite terminals (LEST) operating with 

the frequency bands 10.70-12.75 GHz or 19.70-20.20 GHz Space-to-Earth and 14.00-14.25 GHz or 29.50-30.00 GHz 
Earth-to-Space, (approved 24 March 2006) at ECO Documentation (cept.org) 

 
18   See https://circabc.europa.eu/sd/a/7ab8a6bb-f59a-434f-9b66-606b5a8067ce/RSPG18-023final-Opinion_WRC19-

for_public_consultation.pdf 
 
19   See CEPT.ORG - ECC - Topics - Major topics - Spectrum for wireless broadband – 5G and Action B.3 in 

https://www.cept.org/Documents/ecc/57839/ecc-20-055-annex-15_cept_5g_roadmap 
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We note that Sweden only partly implemented the two ESOMPs decisions but this should not prevent 
PTS from making the full 28 GHz band available for satellite services.  
 
In the short term, GSOA urges PTS to make the full band available to coordinated FSS earth stations, 
as provided by ITU Radio regulation and ECC Decision (05) 01. GSOA members are available to discuss 
it with PTS. 
 
Spectrum for terrestrial IMT/5G 

Over 17 gigahertz of spectrum have been identified for terrestrial IMT/5G in the mmWave frequencies 
above 24 GHz at the ITU World Radio Conference in 2019, including the 24.25-27.5 GHz, 37-43.5 GHz, 
45.5-47 GHz, 47.2-48.2 GHz and 66-71 GHz bands.20  This comes in addition to large amounts of 
spectrum identified or made available to terrestrial IMT/5G in low and mid-bands.  Accordingly, there 
is no need to look at additional spectrum for terrestrial IMT/5G, such as the 27.5-30.0 GHz band which 
is used extensively by satellite today, in order to satisfy terrestrial IMT/5G spectrum requirements.  

In Europe, the 26 GHz band (24.25-27.5 GHz) has been identified as one of the pioneer bands for 
IMT/5G, and both the ECC and the EU have issued decisions implementing this band for terrestrial 
IMT/5G.21  At global level, ITU Resolution 242 (WRC-19) on the terrestrial component of IMT in the 
frequency band 24.25-27.5 GHz also resolves that administrations wishing to implement IMT consider 
use of the frequency band 24.25-27.5 GHz, where IMT and satellite gateways operating in portions of 
that band can coexist.22 It is worth noting that, although this band is harmonized across Europe and 
worldwide, European countries have been slow to make this spectrum available due to an apparent 
lack of demand for mmWave 5G (as repeatedly reported by the EC 5G observatory).23 This lack of 
demand is not confined to Europe, as shown by the very limited deployments e.g. in South Korea since 
26/28 GHz was auctioned in 2018.24 In such circumstances, taking 28 GHz spectrum away from 

 
20  See ITU News, WRC-19 identifies additional frequency bands for 5G (22 November 2019), WRC-19 

identifies additional frequency bands for 5G - ITU Hub 
 
21   See ECC Decision (18)06 (cept.org) and EUR-Lex - 32020D0590 - EN - EUR-Lex (europa.eu) 
 
22     See  ITU Resolution 242 (WRC-19) Terrestrial component of International Mobile Telecommunications in 

the frequency band 24.25-27.5 GHz  
 
23  See 5G Observatory Quarterly Report 14: “26 GHz: 25.9% assigned, 74.1% not assigned” and “Initially, 5G 

frequencies in the high bands proved to be very popular. The US led the world in making the high bands 
available for 5G and Japan and South Korea quickly followed. However, it now appears that the band’s 
popularity may have peaked as indicated by the lack of 26 GHz assignments in many European countries.” 

 
24  In South Korea, which championed the use of the 26/28 GHz band for 5G, only 2400 MHz of mmWave 

spectrum out of more than 5000 MHz were licensed at auction to three MNOs in 2018 (i.e., 800 MHz per 
licensee). However, since that auction, the South Korean MNOs had installed only 161 base stations in this 
band as of the end of August 2021, as against a build-out requirement of over 45,000 by the end of 2021. 
See Telcos lag in mmWave 5G equipment installation: lawmaker, The Korea Herald, 10 Sep. 2021, at Telcos 
lag in mmWave 5G equipment installation: lawmaker (koreaherald.com). More recently: “South Korean 
telcos have built around 215,000 5G base stations, but only 2% of them can handle mmWave. Other 
countries that have introduced 5G, such as the United States and China, also largely rely on the slower 
mid-band spectrum” from Analysis: South Korea's high-speed 5G mobile revolution gives way to evolution 
| Reuters 
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productive broadband satellite services in Europe in order to meet uncertain spectrum demand would 
make no policy sense.  

GSOA therefore recommends that PTS moves towards a scenario where any terrestrial 5G 
requirements in the millimetre wave bands are accommodated in the 26 GHz band, and if necessary, 
also in the 40 GHz band (40.5-43.5 GHz).  There can be no question that an equipment ecosystem has 
already developed in the 26 GHz band, given its global identification by WRC-19 and Europe’s choice 
of the 26 GHz as a pioneer 5G band. With the availability of these bands for new terrestrial mobile 
systems, there is no need for terrestrial 5G to be accommodated in the 28 GHz band. 

Conclusion 

Satellite services are part of the 5G ecosystem offering ubiquitous broadband services to consumers, 
businesses and government users at fixed locations an on the move.  Broadband connectivity is now 
essential for passengers, crew and fleet digitisation in the aviation and maritime sectors.  Land mobile 
vehicles such as trains and buses, and emergency vehicles, are also using satellite broadband services 
to provide connectivity.  In addition, satellite broadband provides connectivity to bridge the digital 
divide in urban, suburb and rural areas where no other services may be available.  All of these services 
require access to adequate spectrum to be able to provide affordable, high-speed connectivity. 
 
GSOA members are operating networks today and taking important steps to expand these services 
throughout Europe, including Sweden.  GSOA urges PTS to fully make available for FSS satellite services 
the 28 GHz and 29.5-30 GHz bands as well as paired downlink 17.3-20.2 GHz band.  In so doing, PTS 
would adhere to the EU approach whereby the frequencies that have already been identified for 
satellite broadband systems are separate from the frequencies identified for terrestrial IMT/5G, 
making spectrum management and the role of regulators in Europe much easier. 

GSOA would be pleased to have further discussions with PTS about these important spectrum policies. 


