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HTS architecture
- What are the
challenges?
With the advent of high throughput satellites
(HTS), the availability, quality and speed of
satellite-supported Internet connectivity has
boomed like never before. However, with
increasing numbers of satellite operators
turning their hand to service provision, quality
is sometimes questionable, and challenges are
growing.
Maxim Usatov, Founder and CTO, and Patrick Gannon, Sales
Engineer, BusinessCom Networks
BusinessCom has been involved in the broadband
satellite business since the early 2000s, and we have seen
many changes over the years. The most significant industry
shift currently underway is an ongoing consolidation due to
high throughput satellite (HTS) architecture. Historically the
industry has relied on fixed satellite services (FSS), delivered
by geosynchronous Earth orbit (GEO) satellites whose beams
typically spanned large regions, such as most or all a
continent. With migration to HTS, we now have numerous
small, slightly overlapping, spot beams covering the same
geography.
Traditionally an independent satellite service provider
could set up a single teleport or a virtual network on an
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existing teleport located anywhere within a regional or crossstrapped satellite beam and provide Internet access to remote
sites located anywhere in the beam. To do the same thing
with HTS architecture, the independent operator would have
to set up networks in every spot beam, to provide the same
coverage they had with a single non-HTS regional beam.
In most situations it does not make economic sense for a
traditional satellite service provider to put up a teleport or a
virtual network in every spot beam they want to sell service
into. HTS therefore, drives a new design, one in which a group
of spot beams are switched or aggregated in the satellite to
one or more spot beams that provide the gateways or
teleports that forward the traffic to the Internet. This changes
the model significantly. With a few fixed high-throughput
gateway beams per satellite, teleports supporting HTS are
now owned and operated by the satellite owner/operators,
rather than independent satellite service providers. What is
gained, and what is lost with this new architecture? HTS
unquestionably offers greater efficiency which can translate
to cost savings, but it is also limiting; what are the limitations?
Flexibility and customization
Numerous independent satellite operators once delivered
unique, customized services to clients anywhere within a
regional satellite beam. Now the trend is towards a few
operators with huge networks with many tens of thousands
of sites that can be difficult to customize and support properly.
All the spot beams servicing a region direct their traffic to a
few gateway beams that hand the traffic off to the Internet.
As a result, independent service providers are replaced by a
single large satellite operator, who until recently sold capacity
on their satellites to those same independent satellite service
providers. Now they are running their own networks, delivering
ser vices to customers, rather than capacity to the
independent service providers who have traditionally worked
with the end customers. The role of the service provider is,
de facto, reduced to marketing and first tier support. These
will be huge networks, and this is something for which the
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satellite operators have no historical experience, and
BusinessCom notes, it shows in the quality of engagement
with the customer. These huge networks also require massive
amounts of hub equipment in the teleports, with all the
complication that entails. This will lead to a desire to avoid
customization and make everything the same.
In our experience satellite operators have been less than
stellar at offering commercial services, rather than selling
their capacity to others who specialize in that business. Over
the last couple decades, we have seen little change in
business processes that were developed to sell capacity
rather than sell, manage and service commercial services.
In place of numerous independent operators, there are
service providers such as BusinessCom Networks who shape
and market broadband satellite services to partners and end
customers, properly addressing of the needs of different
market verticals. In the past, integrators and service providers
had access to active service management, starting from the
initial network design and planning, but with HTS operators
now managing the hub, their role is reduced more towards
providing the first few levels of technical support. Due to the
sheer size of those HTS conglomerate networks often
spanning hundreds of carriers, the result is also less
monitoring (fewer ‘eyes on the screen’). Interference-ridden
or poorly balanced in-routes are creating more and more
problems and are responsible for performance issues for large
numbers of remote sites.
The HTS architecture is a challenge when it comes to
offering customized services, particularly to enterprise and
government clients. Large scale, centrally managed services

tend to be very cookie-cutter in nature. You can have it their
way, or you can have it their way. Differentiating services
becomes more difficult. One differentiator that is becoming
more difficult to implement is QoS (quality of service), which
prioritizes, de-prioritizes or blocks traffic based on customer
business needs. In part this is due to the complexity, software
limitations and poor understanding of modern VSAT platforms
that are designed for HTS architecture. As a result, making
voice and video consistent and reliable is more challenging,
or the solutions come with caveats and limitations.
Infrastructure issues
In some of these large HTS networks, routing to private
enterprise clouds has become more difficult. Routing
decisions are taken network-wide, and often without sufficient
‘granularity’ being provided by the satellite operator. This
makes it more challenging to implement and maintain custom
backhauls from the teleport to the customer’s data center or
point of presence. The large HTS operators may not even
want private backhauls in the form of fibre or leased circuits
being pulled to their teleports, insisting on VPNs over the
Internet as a means of backhaul to corporate offices or
networks. This may or may not be satisfactory for certain
applications.
In all these cases, decisions are slow, including changes
to IP routing and QoS. In the past, you would call up tech
support at your regional satellite service provider, and they
would call you back in a few hours asking you to test it. Now
the request must wind its way through a quagmire of large
satellite operator bureaucracy – every service change must
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go through multiple layers of approvals. The difficulty of
implementing custom service configurations is further
complicated by the fact that a service feature set is contingent
on the choice of a particular gateway or a beam – large HTS
networks can be highly inhomogeneous. This complicates
the case for salespeople trying to maintain a map in their
minds of what is possible and what not. It becomes harder
for sales reps to know if they are delivering what they are
selling, and whether what they are selling really works as
adver tised. With HTS most salespeople have less
understanding of how satellite links are provisioned, as LBAs
(link budget analysis) and RF management parameters tend
to be even more complex. This results in delays getting quotes
back to customers, particularly for services that are not
cookie-cutter. Customized solutions such as managed private
networks may be limited and less flexible given the desire by
larger providers to limit options, whereas, providing
customized options is a selling point for some traditional
satellite service providers. Offering customized solutions,
such as BusinessCom has specialized in, is still possible,
but it requires being able to host an integrator’s server and
routing equipment in the satellite operator’s teleport(s), and
this is becoming more difficult, and takes longer to
accomplish.
HTS services are being deployed in regions that have a
lot of potential prospects, but which do not necessarily have
strong backbone infrastructure, such as would be found in
the US, Europe, and some Asia-Pacific countries. New
technology from hub developers such as iDirect permit a client
to purchase a pool of bandwidth that spans multiple spot
beams. Multiple teleports in geographically dispersed regions
may be required by the satellite operator to provide gateways
from the spot beams to the Internet. These teleports must be
networked together with terrestrial circuits, preferably
redundant, using different paths and purchased from different
providers; however, the terrestrial infrastructure in these
regions may not support the same reliable terrestrial networks
found in Europe and elsewhere. Satellite operators are now
building out terrestrial MPLS (or hybrid) networks to
interconnect their teleports in regions with questionable
infrastructure.
Traditionally, this has not been their area of expertise.
Unreliable infrastructure, misconfigured routers, interference,
etc. can result in higher packet loss than is usually found in
the backbone infrastructure for traditional regional satellite
service providers. Packet loss as low as 0.5 percent can
significantly degrade performance. This, until recently, was
an ongoing struggle for one of BusinessCom’s HTS-based
services.
Feature limitations
We mentioned pools of bandwidth that span multiple spot
beams. This capability that BusinessCom delivers as a
Managed Private Network (MPN) is easy to deploy on a
traditional fixed satellite. A single beam covering all South
America, for example can support a private network with sites
in all the countries covered by the beam, such as a large
network of store or bank branch offices, or embassies. If the
continent is covered by numerous small spot beams, instead
of a single regional beam, then creating a managed private
Figure 7. Ka-band 63W linear GaN SSPA for new LEO system
network becomes more challenging. iDirect’s new Velocity
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“In most situations it does not make
economic sense for a traditional satellite
service provider to put up a teleport or a
virtual network in every spot beam they
want to sell service into. HTS therefore,
drives a new design, one in which a group
of spot beams are switched or aggregated
in the satellite to one or more spot beams
that provide the gateways or teleports that
forward the traffic to the Internet. This
changes the model significantly.”
operating system supports this capability, but we are finding
that in many HTS networks, the satellite operators will only
create MPNs in a single beam. That is moving backwards.
This limitation also applies to hardware Virtual Network
Operators (VNOs). We are finding that the Host Network
Operator (HNO) in some of the HTS networks will only support
a single beam. These are satellite operators who have
become service providers losing opportunities because they
do not know how to leverage and market the available
technology.
Of course, HTS offers some significant advantages.
Frequency reuse and smaller, hotter beams provide better
service, higher data rates and lower costs. They bring new
challenges with them as well. As vendors such as ST
Engineering iDirect work to develop new technology that
provides features like beam switching and sharing pools of
bandwidth across multiple beams, the situation should
improve, but early on, there are bugs and issues with
significant factors such as bandwidth allocation algorithms,
delivering bandwidth properly and fairly. BusinessCom
accepts that it is complicated to share a pool of bandwidth
between multiple sites in multiple spot beams, and we trust
the vendors will continue to work to improve the reliability
and fairness of the bandwidth allocation algorithms and
mechanisms that are supposed to support this capability.
Long term outlook
We have discussed the current challenges and issues facing
the ongoing migration to HTS networks, and the pending or
potential displacement of some smaller regional service
providers, by a few large satellite operators who have recently
become service providers as well.
At BusinessCom we agree that HTS is the way forward.
Assuming we can overcome organizational difficulties,
frequency reuse offered by the architecture benefits both the
end user and the industry, especially within the context of
the widespread rollout of microwave services. BusinessCom
thinks the industry needs much better pricing per Mbps, two
orders of magnitude better than current pricing to stay
relevant, due to the ongoing explosion of high-volume content
such as video. We think HTS will help GEO to stay competitive
against LEO/MEO constellations for quite some time and look
forward to HTS development continuing with new amplifier
and satellite bus power architectures being implemented to
gateways
further improve cost and efficiency.
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