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Lessons from GEO: Smallsats and
low Earth orbit
With increasingly large numbers of small satellite constellations being brought to fruition, space
traffic management, debris and orbit allocations are becoming more vital than ever before.
Valuable lessons can be learned from GEO which may smooth the way for the upcoming LEO
constellations.
Helen Weedon, Managing Director, Satcoms Innovation Group
Smallsat mega constellations in low Earth orbit (LEO)
have been a widely discussed topic for some time. In recent
years, LEO operators have been highlighting the benefits of
mega constellations and smallsats and we’re starting to see
users look towards LEO to provide low cost connectivity.
Tackling industry pain points such as cost and latency, mega
constellations are set to make a huge impact on satellite
communications. However, we are seeing industr y
professionals raising questions on the technical aspect of
launching a huge number of smallsats into orbit. The space
environment is finite; how do space users share it amicably?
Could over-crowding in LEO have an impact on other orbits?
What impact will this increased usage have on RF systems
at the ground segment?
The technical challenges behind the numbers
At an operational level we know that managing LEO is the
critical consideration. Use of space has steadily increased
over the decades and this gradual growth has created
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technical challenges to service delivery. Over the years,
insufficient space governance has steadily increased the
issue of space debris, with many operators launching
satellites with little thought as to what would happen at their
end of life. The numbers highlight the magnitude of the issue;
of the 9,600 satellites launched into orbit, approximately 5,500
remain in space with only 2,300 still in active use. Over the
years, policies have been introduced setting de-orbiting
guidelines which many operators have adhered to in order
to manage the space environment. Recent years have seen
GEO operators work together to prevent and mitigate the
impacts of space debris on satcom services; there has
become an important understanding that operators must
cooperate in orbit in order to be able to deliver high-quality
services to satellite users.
Looking to the future, LEO is set to hugely increase the
numbers of satellites in orbit, and in an incredibly short space
of time. The lessons learnt by the industry in recent years
shouldn’t be ignored – working in isolation is likely to cause
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put into orbit. A LEO smallsat has an orbital period of between
84 and 127 minutes and there will be time when the satellite
cannot be seen. It is crucial to have strategies and policies in
place to safely manage satellites within LEO in order to avoid
both costly financial and operational incidents.
When examining challenges within the new satellite
landscape, it’s difficult to avoid discussing spectrum.
Spectrum is a highly debated topic, with the long-lasting 5G
and C-band debate continuing. As a finite resource, spectrum
is an important consideration when assessing how the
industr y needs to adapt to incor porate LEO mega
constellations. Although frequency bands have been
allocated, have the designs and operation of transmission
plans and interference mitigation been fully thought through
to ensure all parts of the space environment are safe? And
will these vary from country to country, depending on
availability and limitations imposed by regulatory bodies?
Spectrum and RF transmission needs are truly important
considerations when striving to understand the shape of the
LEO environment.

severe issues when it comes to managing LEO. Collision
avoidance, both of other satellites and debris, is hugely
important in managing the space environment. Space Traffic
Management is key in keeping all orbital planes operationally
safe. Without strict and enforceable legislation, there runs a
risk of those designing, launching and operating large
constellations creating bigger issues within this shared
environment. Fur thermore, we’re seeing technology,
production and automation progressing at an incredibly quick
rate and it is therefore more important to regulate and impose
standards on the quality and accuracy of the equipment being

Managing RF and the ground segment
This leads on to questions surrounding the ground aspect of
LEO. Managing RF incidents has been a longstanding issue
within satcom. It’s critical that all satellite operators consider
the ground station when deploying satellite fleets. In recent
years, many operators and teleports have invested heavily
in preventing transmission issues caused by poor equipment
and poor setup at ground level. With RFI having devastating
effects on satellite services, we must consider the impact of
the plethora of ground stations needed to operate a LEO
constellation in order to prevent further issues. The incorrect
design or use of RF often impacts numerous services,
regardless of which orbit the signal has originated from.
The LEO ground station will have different requirements
to those that we see in GEO. Agile antenna tracking, switching
and redundancy for both telemetry and services is going to
be critical in processing transmissions to and from LEO due
to the speed and proximity of the satellites. With price being
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a driving factor for many LEO customers, it will be important
to deliver high-quality ground segments at a lower cost.
Maintaining a low-cost solution is at the core of these
decisions, however we know that this must not mean that
lower-quality equipment is utilised. In-depth understanding
and planning allow the industry to prepare high-quality and
cost-effective solutions. Additionally, it allows us to process
LEO requirements whilst anticipating the impact this could
have on wider services in other orbits. Will LEO impact on
MEO and GEO?

Using industry experience to prepare ourselves for LEO
LEO is set to enhance the communications services that
satellite can offer. We know that, historically, satellite has had
a reputation for being costly and that it’s not always been
suitable for all types of connectivity due to its latency. LEO
mega constellations are set to tackle these issues and deliver
fresh services to new customers, potentially rebranding how
satcom is seen across the world. However, unquestionably
there are technical and operational considerations which must
be thought through prior to launching a huge number of
satellites into orbit.
The satellite industry has the advantage of being a wellestablished industry; we as professionals have seen the
operational challenges of working alongside competitors in
an increasingly busier environment. Challenges are found
in-orbit and at the ground; in recent years we have seen
operators work together to preserve the reputation of the
industry by prioritising the quality of services, as opposed to
cutting costs in order to maximise profits. Ultimately, without
striving to a mutual objective of delivering high-quality
services to customers, the industry runs the risk of
discrediting its reliability. From the lessons learnt at GEO, we
can see the issues we need to be tackling in order to deliver
operational solutions allowing LEO constellations to succeed.
We know that the space environment will become busier
in order to deliver the benefits of LEO, however, we must see
that correct governance is introduced to provide the correct
level of policy and guidance for the environment. Space Traffic
Management is more important than ever before as the space
environment gets busier. Alongside the obvious need to
manage the physical placement and replacement of satellites
in LEO, there is also a need to address the spectrum
requirements and the resulting needs of the ground segment.
A successful service is dependent on the successful uplinking
and downlinking of RF signals and, therefore, this stage of
the process must not be ignored. Looking at the larger picture,
LEO is cer tainly opening the door to some brilliant
opportunities for the satellite industry as a whole; it provides
a different set of benefits to the satcom ecosystem which will
be invaluable when looking at the industr y as an
interconnected entity. With new technologies such as 5G
coming to the fore, LEO mega constellations can strengthen
the satcom industry’s ability to enhance and deliver highquality and wide-ranging connectivity to all consumers. 
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Where will LEO sit in the new connectivity ecosystem?
Taking a bigger look at satcom, we’re seeing the dynamics
of the industry changing. 5G is set to have a huge impact on
connectivity and many professionals are envisaging this to
have a direct impact on how satcoms deliver services.
Telecommunication companies will need to utilise other
communications systems in order to deliver the wide-ranging
and wide-reaching service that 5G is expected to be. LEO
has the potential to be utilised within 5G to deliver connectivity
to a geographically broad audience, including comms on the
move, and we’re seeing many LEO operators including 5G
modulation formats within their networks to enable this
deliver y. Working alongside telcos could open huge
opportunities within satellite connectivity industries; 5G is very
nearly here and consumers are already enjoying its benefits,
so why compete?
Communications industries need to be looking at
connectivity as an overarching service, removing barriers
between industries. There’s undoubtedly an increasing
demand for comms on the move, with consumers wanting
seamless connectivity, regardless of where they are.
Currently, someone who is travelling by air must access airline
Internet services – why can’t we be striving to deliver in-air
connectivity as par t of their mobile data plan?
Communications industries connect cells; by working in
isolation, telcos and satellite companies can only service
certain corners of connectivity. By creating solutions which
bridge the gaps between both industries, for example, by
utilising the layers of connectivity that satellites offer from
LEO to GEO, consumers will benefit from a more streamlined
approach.
Of course, delivering these technologies will be
operationally challenging, however we have some great tools
which could be developed to create these solutions. Intelligent
solutions, which could utilise tech such as the cloud and AI,
could identify the satcom service best suited to the customer’s

requirement (regardless of the orbit) and deliver the service
for the telco provider.
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