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Abstract - The economics of the digital age has made the
Information Technology Domain (ITD) the battle field of all
human activities (current and future)-configured and
connected to the Internet. Communication Satellites
acquisition and ownership are fundamental prerequisites for
sustainable nation-building and survivability. While fibre
technology may be the main infrastructure currently being
utilized, satellite technologies are often used as the last mile
solution. In areas where terrestrial infrastructure is not well
developed, satellite solutions overcome the infrastructure gap
to provide rural areas with the last pipe solution directly.
Using Ka- band transponders, they offer frequencies in the
18-31GHz range and promise high power and multi-spot
beams for targeted mass connectivity. This paper reviews the
deployment of satellites in the Ka- band as they have more
capacity to deliver internet connectivity than any other
presently in the C- or Ku- bands.
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I. INTRODUCTION

Advanced and emerging economies increasingly rely on
information and knowledge as key drivers for productivity
and economic growth. The growing quest for knowledge
and its diffusion through information and communication
technology (ICT) has led to the emergence of informed
societies with demand for a well-informed and
knowledgeable workforce on the increase. Satellite
connectivity through satellites has a pivotal role to play in
bridging the knowledge gap that existed in Nigeria and the
entire Africa with the plethora of opportunities it presents.
Un-served and underserved regions can enjoy the gains of
reliable communication satellites, thereby, providing
access to reliable telecommunications services to places
with difficult terrain as well as over the country.

The last few years have seen the rise of a new breed of
satellites orbiting the earth. Using Ka- band transponders
they offer frequencies in the 18-31GHz range and promise
high power and multi-spot-beams for targeted mass
connectivity. Among this class Eutelsat’s KA-SAT stands
out clear as the standard-bearer for the technology.

Hurled into space on board a Proton Breeze M rocket in
December 2010, KA-SAT now orbits at 90 E and  is
described as a “ground-breaking” high throughput satellite
offering a record 70Gbps capacity. KA-SAT’s so called
revolutionary concept is based on a payload with 82
narrow spot-beams. Each is said to deliver a total capacity
of 900Mbps, shared between the forward and return paths
and is connected to a network of 10 ground stations. This
configuration according to Eutelsat enables frequencies to
be reused 20 times and takes total throughput beyond
70Gbps.

The ground network uses ViaSat’s SurfBeam technology
which, when combined with KA-SAT’s high capacity, is
claimed to make it possible to deliver to asymmetric
digital subscriber line,ss ADSL. This new resources, it is
claimed, would in particular benefit Internet Service
Providers, ISPs, enabling them to extend broadband to
consumers and enterprises in areas unserved by terrestrial
networks. KA-SAT will also boost its two-way consumer
broadband service by up to 10Mbps. In addition, two-way
antennas equipped with dual feeds will be able to benefit
from broadband connectivity and broadcast services
delivered by satellite located up to 100 from KA-SAT’s
orbital location.

II. WHY DOES DEVELOPING COUNTRIES NEED

TO FUNCTION IN THE KA-BAND

The Ka-band has now become one of the fastest
growing technologies. This is because of the increasing
demand for broadband which is exhausting the available
capacity of existing C and Ku-band satellites. Enterprises
are increasingly depending on multi-rich applications to
grow their businesses. Governments need high-bandwidth
applications to deliver services. And consumers want to
watch movies, make VoIP phone calls and browse the
web- all at the same time. The high bandwidth available in
the Ka-band spectrum and frequency re-use capabilities
across multiple beams enables the delivery of more
capacity at faster speeds to smaller dishes, thereby opening
the door to upgraded services at lower costs. While Ka-
band offers huge potential in a range of market segments,
including corporate, government, military, education and
transport, we see most opportunities for growth in high-
speed satellite internet access for customers in Africa.

Capacity –or rather the lack of it- is clearly a big driver
for the use of Ka-band in Africa. Despite all the submarine
cables and terrestrial cables that are now available, the
majority of the continent remains unconnected. There are
countries that are landlocked and have limited or no access
to redundant submarine cable capacity; there are countries
where the political situation will not allow for the rapid
expansion of terrestrial infrastructure. This is why there is
still a heavy dependence on satellite in the continent.

The challenge in supporting the growing bandwidth
demands using satellite is that there just are not enough
spectrums to expand in the traditional C-and Ku-bands.
The satellites are spaced as closely as they can be and the
full spectrum is occupied. The only way to satisfy demand
is by leveraging new frequency bands such as Ka-band.
Ka-band also has the advantage of more available
spectrum than C- and Ku- bands combined. Ka-band
provides us with the capacity that we need to provide high
bandwidth services in unconnected areas.
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The dramatic increase in available satellite capacity via
Ka-band is therefore crucial. Some of the Ka-band satellite
(like KA-SAT) can provide more than 50Gbps, compared
to only a few Gbps available on a Ku-/C-band satellites.

III. OTHER ADVANTAGES OF KA-BAND OVER

KU- AND C- BAND

Firstly, Ka- band enables higher user throughput- users
can get significantly better service compared to Ku- or C-
band services.

Secondly, Ka-band is lower priced than Ku/C
bandwidth, thus opening new opportunities for satellite
services where otherwise it has been economical.
Thirdly, the growth in Ka-band is being driven by the
prime orbital slots in some regions. Opening up new
capacity in the form of Ka-band will alleviate some of
these problems.

Two different configurations for Ka-band solutions can
be identified:

One type is providing a VSAT to the premises. This can
be, for example, to an office or school which requires the
broadband connectivity. This application is similar to
implementations of Ka-band in other regions.

Another type of solution is providing a VSAT for
backhaul, which is used to connect cellular base stations or
ISPs.

In the backhaul connectivity option, satellite is used to
provide high speed connectivity while a terrestrial
technology such as cellular, WiMAX, Wi-Fi or even
copper is used to provide the last mile connectivity.

IV. KA-BAND ITS STRENGTHS AND

WEAKNESSES

Just like Ku-band did not bring the end of C-band so
Ka-band will not bring the end of Ku- and C-bands. There
are many needs and requirements and each technology has
its advantages and disadvantages. For example, Ku- and
C- bands will continue to be very important in heavy rain
regions, or where the large beams are important- such as
for broadcasts and multicast. Ku- and C- band satellites
also enable different network topologies, such as mesh and
multi-star, or to locate gateways in specific locations. So
while in time many internet applications will migrate to
Ka-band, there is still a strong need for Ku and C satellite
solutions.

V. MEETING CUSTOMER’S NEEDS BY USING

KA-BAND SATELLITES

Ka-band is not a new technology. Rather it is a good
alternative approach for customer and aero applications
but the bandwidth had always existed and operators and
the hardware community have developed equipment that
makes the spectrum economically and technically viable.
Ultimately for the customer, it is about performance,
reliability and cost. If new technologies can meet these
goals and satisfy customer requirements, then they will be

successful. Our believe is that satellite technology is not
necessarily all about the type of bandwidth used but what
it can offer. The ultimate in satellite communication
technology can therefore be defined as the ability to
provide the advantages of fibre, without losing the
advantages of satellite. To meet customer needs, we
recommend systems designed to offer low latency which
is a challenge geosynchronous satellite have been unable
to overcome.

VI. KA-BAND AND THE CAPACITY FOR

TODAY’S APPLICATION

Ka- band is now on an evolutionary path, though it has
been there all this while, and more technological
improvements as well as greater traction for its services
are expected. Ka-band has the capacity to serve today’s
applications well into the long term and the future of data
services will be determined by the applications it will be
using. Service providers have leveraged the Ka-band
spectrum to design and deploy satellite networks which
have advantages of flexibility of resources assignment- i.e.
the ability to quickly position, expand or reduce resources
according to market demand dynamics. This is a flexibility
you do not get from most terrestrial systems. Operators
however believe that Ka-band is still in its infancy- both
from technological as well as a business perspective. But
as the industry gains experience, we expect to see better
and more innovative solutions entering the market. And as
this begins to happen, we reckon that customers that are
currently apprehensive about using Ka-band for their
business needs will have more confidence and be willing
to migrate.

VII. ACCEPTABLE TRADE-OFFS IN KA- & KU-
BANDS

The choice between Ka- and Ku-bands clearly depends
on the customer’s need and the trade-offs that can be
accepted. For example, consider a customer who needs a
certain geographic region covered by a single satellite. The
question then arises whether the coverage to be provided is
by one beam or multiple beams.

Let us consider using just a single beam. If both the Ka-
and Ku-band satellites have equal-sized amplifiers, the
beam’s power as it leaves the satellite is the same. This is
called the Effective Isotropic Radiation Power (EIRP).

The isotropic power focused is the same size; the
reflector gain will be greater for a Ka-band signal. This is
because the reflector gain is proportional to the frequency
squared and the higher Ka-band frequency benefit.
However, this additional gain is exactly equal to Ka-
band’s worse path loss from satellite to earth. Path loss is
also proportional to the frequency squared. The net result
is that the carrier power level out of the antenna reflector
is identical for both Ka- and Ku-band.

Carrier strength is one factor. But the quality of a signal
is the ratio of carrier to noise. At the Ka-band frequencies,
noise is higher than at Ku-band. So on our example, with
equal coverage on the ground and equal-size receivers, the



Copyright © 2013 IJECCE, All right reserved
1715

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 6, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

quality of the signal will be better at Ku-band. Besides,
Ka-band satellites have beams with higher EIRP values
than Ku-band. This is true, but it is because the Ka-band
beam is more focused. A better focused beam
automatically results in a smaller coverage on the ground.
With smaller beams, a satellite operator needs multiple
beams to cover the same area.

VIII. AGGREGATING MULTIPLE, SMALLER

SPOT BEAMS FOR COVERAGE

There is nothing inherently wrong in the above.
Multiple, smaller ‘spot’ beams can be aggregated to
provide the desired coverage. However, it does introduce a
potential challenge to the customer’s needs. Due to the
close proximity of the spot beams (i.e. being side-by-side)
each beam will have a different polarisation and /or
frequency range within the Ka- band.

Multiple spot beams may also create operational issues.
For instance, to mimic single beam coverage, can a
transmission in one spot beam be seen in its own beam as
well as in all the other spot beams in the area of operation?
Can this occur automatically or only by re-transmission
from a gateway. Most importantly, does the mitigation
meet all the customer’s needs?

In the above example, where the signal quality was
better at Ku- than at Ka-band, we assumed no adjacent
satellite interference (ASI) and no rain degradation. When
it comes to ASI, Ka- band typically has the upper hand.

Today, Ka- band satellites are typically spaced further
apart; and thus have less ASI.

IX. VSAT COMPLIMENTING OTHER

TECHNOLOGIES

Wireless communication is changing the face of
countries just as it has done across the globe. The impact
of the cell phone was first felt in urban areas and has since
expanded to rural and outlying regions, initially providing
voice and texting services. Since in many cases there are
no landline telephones, this dramatically improved the
quality of life as well as bringing significant economic
development. Today mobile networks are also providing
data connectivity and in some areas they are becoming the
primary means to access the internet. As more advanced
mobile technologies are deployed, such as high speed
download packet access, HSDPA, and long term
evolution, LTE, this trend is expected to strengthen.

Cellular expansion is opening new business
opportunities for satellite; VSATs complement cellular,
provide back-up connectivity and backhaul. As faster data
networks are deployed in a country, enterprises are quick
to deploy more advanced IT systems.

However, not all enterprise sites benefit from high-
speed cellular networks. Satellite technology is often used
to compliment in areas where the coverage is lacking.
Backup connectivity is critical for enterprises that have
mission critical communications. Satellite networks, on
the other hand can provide business connectivity in cases
when the main link goes down and thus ensure that

mission critical applications continue functioning. Lastly,
as cellular networks expand to more remote regions,
satellite is often used to provide backhaul to the core
network.

X. SATCOM: THREATS FROM OTHER

TECHNOLOGIES

Fibre is not a competing system. Rather it is
complementary. Fibre is used to interconnect the teleport
and other terrestrial infrastructure. So today, instead of
being entirely satellite centric, satellite communication
offers full satellite and other hybrid solutions.

From experience whenever fibre lands, there are more
demand for satellite services. Fibre will land in a coastal
city and only in one city at a time per country. That is
good because it gives that country additional connectivity.
But this is not the end of the process-it is just the
beginning. From the landing point, you now have to reach
out to other cities and remote areas. In a competitive
environment, the faster you can reach out to these rural
areas, the better off you are. And the only solution you can
deploy overnight is satellite.

Having more connectivity options in any environment is
inevitably beneficial and should be welcomed. Our
opinion is that we should not hide behind all these new
technologies (Wi-Fi, WiMAX, LTE) etc, that are coming.
We need to step back and see how we can combine all
those solutions in a cost effective manner so that we can
provide good, cost effective solutions to the customer.

XI. THE CHALLENGES OF SATELLITE

PROVIDERS

While it may be argued that there is now too much
capacity in the VSAT sector, the total market is actually
growing very quickly. A huge appetite has developed for
the sort of content that is widely available in developed
countries. This has prompted satellite providers to seize
the opportunities by launching more services. The
challenge here is that the so-called capacity crush was
caused by customer demand for VSAT exceeding
available bandwidth.

The other problem that has beset VSAT is one that
seems surprising in western countries where there are
generally well-established and reliable infrastructures.
Providers expected consumers (in Africa for example) to
follow the consumer trends in Europe and other markets
where sparsely populated areas quickly adopted VSAT. In
reality Africa’s economy is less developed compared to
other countries and as a result behaves differently.

Bill collections, for example, are extremely difficult for
any service provider as there is no collection mechanism
in the urban and rural markets. What may be an affordable
service fee and a simple service mechanism in other
market is quite expensive in Africa.

It is very important to highlight that satellite technology
is no longer a gap filler for terrestrial infrastructure and
should not be  perceived as the same kind of ‘old’
technology that it was some years ago. Recent satellites
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have higher throughput, high power and compression rates
that can achieve similar efficiencies as terrestrial links. For
now fibre looks like it has a secure future with ISPs and
operators lining up to benefit from cheaper international
data traffic. But that does not mean that wireless
communication is under threat. In fact, wireless is actually
going to play a vital part in fibre’s success. The biggest
problem for the new undersea cables is that they can only
serve a small handful of landing points so the bandwidth is
available only in a few hotspots. Mobile communication
has become so prevalent precisely because of the lack of
fixed infrastructure, but it is this that prevents the cable
companies from being able to sell their bandwidth
throughout the continent. According to Frost & Sullivan’s
African undersea cables: a project analysis report, cables
will effectively be void if there is not enough bandwidth
and backhaul to support the services through terrestrial
infrastructure.

XII. CONCLUSION

In conclusion, the advantages and disadvantages of
deploying the Ka- or Ku- or indeed any other band for
businesses can be mitigated. The underlying needs must be
known and the trade-offs made to arrive at the optimal
choice of Ku- or Ka-band.

We are certainly in no doubt that Ka-band will open up
new opportunities and that the availability of large amount
of capacity of competitive prices will enable new
applications that were not previously possible especially in
developing economies. Ka-band in Africa will see the
continent connected to the most advanced services, such as
e-learning, e-health and e-governance and these will
significantly improve the quality of life throughout the
continent.
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