A CONCISE GUIDE TO…

THE MODERN BROADCASTER’S
JOURNEY FROM SATELLITE
TO IP DELIVERY

T

he commercial communication satellite

will celebrate its 60th birthday next year but the
concept is far from entering retirement. Nonetheless,
as it moves into its seventh decade, the use of
the satellite is rapidly evolving.

As of 2020,

approximately 1,400 communications satellites are
orbiting the earth, delivering tens of thousands of
TV channels and, increasingly, internet connectivity.
Satellite communication is also a vital asset for the TV
production industry, allowing live reportage to and
from anywhere in the world – almost instantly.
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Its place in the TV ecosystem is changing,
however, as it plays a reduced role in the
delivery of video – a shift that several
underlying trends have accelerated. The first
is a massive proliferation of video content.
Although satellite use in TV production
has been integral to high-profile live news
and sports coverage, its role is waning. The
last couple of decades has seen a massive
increase in live content from a broader
range of leagues, niche sports, performance
events and 24-hour news networks. This
expansion of content leads to the second
factor. Although the demand for and creation
of live content have both increased, the value
of each piece of programing has fallen and, as
such, broadcasters have had to trim budgets.
As a result, today it is harder to justify the
inherent cost of a “live-via-satellite” link,
which was much more commonplace pre2000 when each piece of live content had a

much higher value. It was also well before the
on-demand content revolution. This trend
has led to the last major shift: the emergence
of multiplatform, over-the-top streaming
over the last 15 years, which has eroded the
dominance of the linear broadcaster. The
rise of the streaming giants and specialist
platforms has forced broadcasters to increase
their overall distribution capacity using
Internet Protocol (IP)-centric methods.
The trends impacting satellite’s role in
the television landscape are forcing many
broadcasters to look to their future and
the role that IP will play in the evolution
of their operations. Most are evaluating
their trajectory when it comes to capital
investments, operational costs and the
potential that IP offers for futureproofing
their businesses when compared with
satellite.
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IP AND THE HYBRID MODEL
In assessing the potential impact of shifting
to IP, broadcasters can also see that IP is not
a one-size-fits-all approach. There are many
ways in which it can be utilized for content
contribution and distribution. These range
from content streaming over the top (OTT)
of the public internet, to dedicated leased
lines to hybrid options that mix and match
different transports to balance cost per Mb,
capacity, latency and availability.
Many broadcasters may feel pushed into IP
by necessity as it offers many advantages. In
some use cases, it may feature a lower price
per circuit, along with the flexibility to scale up
and down almost instantly. IP also has inherent
redundancy and the raw bandwidth to support
4K HDR broadcasts. These are benefits that
jibe with industry trends and the strategic aims
of many broadcasting organizations.
But it is worth considering that IP is not the only
game in town. A small number of providers, The
Switch included, offer dynamic synchronous
transfer mode (DTM) technology offering a
highly scalable transport and switching layer
between IP and fiber for next-generation
networks. DTM is media-independent and can
run on all major fiber transport infrastructures,
including dark fiber, wave division multiplexing
(WDM), and synchronous optical network/
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synchronous digital hierarchy (SONET/
SDH) point-to-point or ring architectures. In
essence, a DTM offering can deliver a direct
point-to-point connection for UHD native
video – at much lower latency and with better
predictability than the open internet.
Although IP is growing in popularity as a
content distribution method, there are still use
cases where satellite can really shine. In one-tomany use cases such as live content distribution
across a wide geographic footprint with a large
number of destinations, satellite will often
provide a simpler and more cost-effective
approach. Yet even here, many organizations
are experimenting with hybrid options that
mix and match satellite, IP and even mobile
networks to meet a growing number of diverse
use cases.
Perhaps the most important point to note is this:
The decision on signal delivery is not a zerosum game! Indeed, it is not simply a matter
of IP networks versus satellite but more of
a weighing up of the relative strengths and
weaknesses of each delivery method, looking
at how individual organizations can best
utilize different approaches – including hybrid
solutions – to solve their specific challenges,
balance budgets and – ultimately – to better
serve their respective customers and viewers.

WHAT ARE THE INHERENT ISSUES
WITH SATELLITE?
Although the number of satellites has snowballed over the last six decades, each launch requires
significant capital investment in terms of hardware and space lift capacity – and then each has an
operational lifespan of only about 15 years before it needs to be decommissioned. Even though the
average per Gb cost of satellite bandwidth has dropped significantly over the last decade, this limited
operational window places a cap on how low prices can fall.
Spectrum availability is emerging as another pressing issue. For a communication satellite to function,
it must utilize a portion of the EMF spectrum in the 1–50 gigahertz range. However, the arrival of 5G
networks has increasingly put pressure on spectrum availability, which has meant that the US, France,
Japan, Australia and many other nations have sold or are in the process of selling off parts of the C-band
spectrum used by satellite TV (around the 3-4Ghz band). The result is cellular communication providers
gearing up for the future are pricing out satellite TV companies. Although the satellite operators
themselves are able to cash in on this spectrum “land grab”, the loss of capacity to telecoms – along
with pressure on pricing from telecommunications providers offering fiber-based communications –
means that many are reaching a floor price that they cannot breach without effectively losing money
on the services they deliver.

On top of that, the cost of satellite is not all generated by the operators. Satellite is also a more inherently
complex medium for broadcasters than straight IP-based delivery, requiring additional processes that
increase the overall cost. For organizations that have transitioned to an IP-centric workflow, using
satellite as part of the production process requires intermediary steps to encode, transmit and then
decode content – whether via a fixed location or through an Outside Broadcasting (OB) truck. Plus,
booking satellite circuits need to be pre-planned and based on a rigid schedule. Although buying
“always-on” satellite capacity may be sufficient for larger CNN-type organizations, there is an inherent
technical and CAPEX barrier for smaller or more cost-sensitive operations. Organizations that only
need to use satellites infrequently are instead turning to IP-based alternatives, which fit their needs
and business models much better.
However, it is not all gloom and doom for the future of satellite in the TV ecosystem. The next generation
of low earth orbit (LEO) satellite constellations are launching at a rapid rate. These offer lower latency
than traditional geosynchronous satellites and use IP transport, making them a potentially more
efficient option for broadcasters that have transitioned towards end-to-end IP workflows. Competition
from these new LEO constellations will ultimately drive down the cost per
Gb and potentially redress the disparity in cost between earth-based IP
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HOW DOES IP OFFER A BETTER OPTION?
The shift to IP is built upon the vast amount
of fiberoptic cable laid over the last decade.
Analysts estimate that, in 2018 alone, a record
500 million kilometers of fiber was installed –
with the total continuing to grow by 10-15% per
year afterwards. While a satellite might have a
lifetime of 15 years, modern fiberoptic lifespans
of between 25 and 50 years are not uncommon
– and when paired with 5G technology, the
combined infrastructure capacity far exceeds
the equivalent satellite footprint.
By its very nature, IP is a routed technology
that allows packets to flow from source to
destination via the most efficient path. In
practice, IP tunnels and pre-determined
paths mean that the characteristics of a video
stream – going say from an outside broadcast
at a football stadium to a production center on
the other side of the continent – will deliver
low latency and a consistent circuit for a
significantly lower cost than the equivalent
satellite feed.
What’s more, as a switched packet-based
circuit, a broadcast feed can also potentially be
sent anywhere – in real time, to simultaneously
be processed and repackaged before carrying
on its journey to another destination. Although
this process is entirely possible via satellite,
building workflows based entirely on IP-based
video feeds creates new opportunities for
broadcasters and streaming services looking to
meet the expectations of modern, multidevice
consumers. IP workflows make dynamic
content creation a much easier process to
manage while unlocking the potential of remote
and cloud-based production to support more
flexible and efficient production of content for
multiple platforms.
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Although cost is naturally a crucial
consideration, the TV industry should also not
overlook the technical advantages of an IPbased approach compared to a satellite-based
set-up. Geosynchronous satellites typically
used by broadcasters require bouncing a signal
roughly 72,000km and, as such, generates
an inherent latency of around half a second –
the delay is slightly longer when you factor in
the preparation of the signal. Depending on
what locations around the world you have to
bounce the signal off, a second of delay is not
uncommon. Although slightly annoying for a
news presenter, for certain applications – such
as real-time sports betting – this delay is a
critical issue and the potential to dramatically
cut it is a real game-changer.
Although we think of satellite as exceptionally
reliable, this is not necessarily the case. If
there is a problem with heavy snow or rain
affecting the transmitter, there can be signal
degradation. In rare cases, there can even be
a technical issue with “space weather” such
as solar flares. The more common issue is the
unpredictable nature of live event coverage.
A simple delay in a press conference or game
kick-off can mean that the allocated circuit may
not be available when it is needed. The “plan
B” is to book excess and potentially wasted
capacity. For broadcasters that opt for modern
IP-based media networks that use a capacityon-demand model, booking the equivalent
of a satellite circuit can be accomplished in
a matter of minutes. The one caveat is that,
for the bandwidth needed to simultaneously
deliver multiple UHD streams, there will likely
need to be a local point of presence – typically
fiber – to allow signaling to get into the IP
network. However, with the growth of 5G as
a localized “wireless” intermediary network,
this endpoint requirement will become less
necessary.

THE SWITCH: AN EXPERIENCED AND
ROUNDED PARTNER FOR THE IP JOURNEY
The Switch has been a trailblazer in the IP
delivery space, connecting viewers around
the world to live events for three decades.
For broadcasters and other rightsholders
looking to make the shift from satellite to
IP, The Switch offers a one-stop managed
service shop that is trusted, expert, flexible
and fiber carrier neutral.
With a comprehensive production and
delivery services offering, The Switch’s
Emmy Award-winning team empowers
content producers to deliver live
programming across linear, on-demand and
streaming platforms – on multiple screens
and devices. From camera to consumer, The
Switch works with industry leaders that
include: major global broadcasters such as

CBS, CNN, FOX, NBC and Sky; household
names in the world of sports, including
ESPN, MLB, NBA, NHL, NFL and PGA; and
global online media tech giants Facebook,
LinkedIn, Twitter, Microsoft and Amazon.
The Switch’s global delivery network
connects 800+ of the world’s largest content
producers, distributors, and sports and event
venues – seamlessly linking rightsholders,
broadcasters, streaming platforms, media
outlets and web services. With connections
across the United States and around the
world, all feeds are monitored for reliability
from 24/7 Network Operation Centers
(NOCs)
in
Los
Angeles, New York
and London.
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IP-BASED SERVICES
Using Internet Protocols to transport video from stadium to studio is one of the most efficient and
cost-effective means of connectivity today. Leveraging internet connections and leading IP video
protocols, The Switch sends high-quality signals from even the most difficult-to-connect venues or remote
sites to control rooms and cloud destinations using its first-in-class closed DTM network – transporting
live feeds to broadcasters, streaming services and the cloud from areas with a low fiber footprint. The
Switch uses all major IP transport protocols, including SRT, RIST, ZIXI and RTP w/FEC.
In an increasingly complex multiscreen, internet-enabled entertainment world, video feeds must
deliver the same reliability and quality whether for linear broadcast, online streaming or social
media. This requires flexibility. Where satellite is deemed necessary due to a location’s remoteness, The
Switch can aggregate content from satellite feeds with unlimited downlinks to its network from satellites
with footprints around the world.

PRODUCTION SERVICES
A major advantage that The Switch offers its customers is a comprehensive suite of production
services that integrate seamlessly into its delivery offering. These operations are located in the
world’s foremost media centers – Los Angeles, Burbank, New York and London – ensuring clients can tap
into the best pool of directors, creatives and technical crew anywhere. The Switch has everything clients
need to create and deliver high-quality content from locations across the globe. Its broadcast studios
and control rooms can handle end-to-end production for the biggest live sports, entertainment, news
and media events. A pioneer in remote production, The Switch offers end-to-end event production and
packaging capabilities that scale to meet the needs of a single event or multiple productions.

CLOUD-BASED SERVICES
The Switch’s cloud-based production platform, MIMiC, further boosts the flexibility IP offers and
complements existing remote production services. MIMiC’s comprehensive range of on-demand
tools and capabilities gives content producers the choice to use their own production crew or rely on The
Switch to provide a full complement of experienced operators to deliver the programming they need.
For a mainstream TV sporting event, for instance, rightsholders can use a full remote production service
to produce the main game and utilize MIMiC to produce the shoulder programming and social media
streams. But MIMiC isn’t just about traditional live sports – it offers the perfect set-up to produce esports
tournaments, either stadium-based or virtual. Not constrained by geography, MIMiC helps clients
streamline workflows to get the most out of each production and better engage with audiences, enabling
broadcasters and other TV services around the world to take full advantage of IP-based workflows.
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WHAT DOES IP AS SAT REPLACEMENT
LOOK LIKE IN THE REAL WORLD?
A great example of the move towards IP over
satellite distribution is within US Regional
Sports Networks (RSN’s), which are seeking
ways of balancing scalability and costs. A case in
point is New England Sports Network (NESN),
the broadcast home of the MLB’s Boston Red
Sox, the NHL’s Boston Bruins, and the WNBA’s
Connecticut Sun, as well as hundreds of live
college sports events. NESN delivers multiple
Designated Market Area-targeted channels to
homes throughout the six-state New England
region, and across the US via NESN National.
NESN approached The Switch in early 2019,
seeking to replace its existing satellite
distribution network with a next-generation
hybrid private fiber and internet distribution

model. To meet its distribution needs, the
network offered affiliates the option to receive
either MPEG-4 or HEVC encoded video,
including a future HEVC-only 4K Ultra HighDefinition HDR channel to be launched by
NESN.
The Switch’s terrestrial distribution platform
offers NESN a fully integrated, state-of-theart solution inclusive of next-generation video
compression, encryption, receiver management
and control, and a redundant transmission
network. Through the relationship, NESN was
able to leverage The Switch’s unique combination
of private fiber network and its longstanding
relationships with telcos and fiber providers.
As a result, it was able to build direct private
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fiber into NESN affiliates in areas that the
broadcaster has identified as its most important
markets. Additional affiliates are being fed
directly through the internet, utilizing SRT
technology.
Signals are routed from the video encoders and
multiplexers hosted at NESN’s Watertown, MA
headquarters and origination facility to The
Switch’s Network Operations Center (NOC)
in New York City via fully diverse, redundant
10Gbps fiber links. Once delivered to The
Switch’s New York NOC, the IP multicasts are
routed to Stream Processors, where individual
Multiple Program Transport Streams (MPTS)
are tailored for every receiver in the network,
based upon which channels of the NESN lineup the affiliate will receive. The tailored MPTS
signals are then routed through additional
servers that serve the purpose of layering on
the SRT wrapper for the affiliate’s receiving
programming via the internet. Tests were
performed from New York to each receiver
to determine path latency, and the SRT layer
was ‘tuned’ to allow for both latency and
jitter measured through the internet. Streams
are then routed out via a 10Gbps Internet
connection, provided by a Tier 2 provider in the
60 Hudson Street home to The Switch in New
York.
Signals are delivered via The Switch-managed
IP Network from its New York site via diverse
redundant service paths to affiliate sites
already connected to the Switch’s private
network, as well as the recently provisioned
affiliate locations. The utilization of The Switch’s
IP network for NESN’s terrestrial distribution
model allows for full-time monitoring by NOC
personnel and audible alarming of any service
degradation or interruption to the paths.
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This roll-out resulted in a significant
improvement in signal quality delivered to
the affiliates and a corresponding reduction in
monthly costs to the client for the distribution
network. The Switch NOC and NESN
Engineering now serve as co-primary Customer
Service Centers for any signal reception issues
while also managing affiliate receiver additions
and authorizations.
NESN’s affiliated distribution partners are
some of the largest media companies in the
world. As a senior NESN executive explained
after the launch: “Reliability is vital to these
affiliates and our fans, so delivering a seamless
transition from satellite to this next-generation
platform was crucial. We are now in a position to
utilize the best capabilities of fiber and internet to
ensure the highest possible signal quality for live
broadcasts and we have now laid the important
groundwork to deliver our broadcasts in 4K HDR.”
Sports broadcasters and other high-value live
content providers are increasingly looking
for the agility and proficiency that IP delivers
and satellite-based set-ups do not. In a highly
competitive TV marketplace, it is more
important than ever for rightsholders and
other content producers to more efficiently
deliver broadcast feeds in the highest quality
– with no compromise on latency and the
utmost flexibility – to meet audiences’ growing
expectations.

GROUNDED IN THE FUTURE
Satellite-based communication in the TV industry is not going to vanish overnight. A growing
number of content producers and broadcasters, however, are now making the shift from satellite
to IP. This process is accelerated as the likes of Verizon, AT&T and other media and telecoms giants
purchase more satellite spectrum as they prepare for the explosion of 5G. It only makes sense for TV
operators to take advantage of IP-based delivery and workflows – with its scalability, redundancy
and other pluses.
But the road to IP is not necessarily a straight one. Broadcasters and others within the media and
entertainment industry work within an incredibly diverse set of use cases. These range from:
	
	 Netflix style OTT/ video on demand services, where IP is the only viable option;
	
	To the broadcast of live, high-profile sporting events, where a dedicated link via a DTM
network delivers both the capacity and low latency that sports broadcasters need;
	
	To regional sports networks utilizing hybrid solutions, where they mix public internet with
private DTM networks to serve their broadcast affiliates;
	
	To continent-wide or international distribution to affiliates, where satellite often offers the
simplest solution.
The range of contribution and distribution options varies widely and can be customized to any
broadcaster’s specific needs. Although standards such as SMPTE 2110 are quickly gaining traction,
there is still a lot of sunk cost around analogue, SDI and satellite equipment – meaning that the
journey to IP not only may take a winding route, but that the evolution of TV delivery to a more IPcentric approach will not necessarily be a fast one.
For broadcasters not yet ready for the full leap to IP, there are partners that can lead them on
routes that help them ease into conversion. As an IP-based video services
pioneer, The Switch is working with several clients to build out options
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that utilize fixed IP, satellite as a backup and 4G/5G bonded cellular in various combinations to
meet any requirement. This hybrid flexibility is critical to allowing organizations to find a transition
path that works for their unique circumstances.
With several high-profile live events due over the next few years, including the Olympics and
World Cup, more broadcasters and other rightsholders will look to move to a lower CAPEX model
that avoids the rigid and fixed-window limitations of satellite in favor of the quick-to-deploy, “ondemand” service and billing approach of IP. At a time when every broadcaster – and almost any
other business around the world – is looking for a way to spend less and still do more, switching
from satellite to IP – or an IP-centric hybrid approach – makes more sense than ever.
Looking to a not-too-distant future when 5G mobile networks become prevalent – or as LEO
satellite constellations reach critical mass – the need to utilize high-capacity, low latency
connectivity will ultimately relegate the older geosynchronous satellite, at least in the TV world,
to the pages of history.

ABOUT THE AUTHOR
Robert Szabo-Rowe, Senior Vice President Engineering & Product Management, The Switch

7

Rob brings more than 25 years of senior executive management experience to The Switch across the technology, media
and telecommunications sector. In his role at The Switch, he takes the strategic lead in the creation and delivery of bestin-class products and services across the company’s entire live production and transmission portfolio, driving growth
and innovation – including MIMiC, the on-demand cloud-based production-as-a-service offering. He previously served
as Executive Vice President and General Manager of Live Production and
Infrastructure for Snell Advanced Media (SAM), responsible for the company’s
live broadcast solutions and its migration to IP. Previously, Rob held roles as
THE MODERN BROADCASTER’S
CTO for Cambridge Positioning Systems, and Vice President of Network
JOURNEY FROM SATELLITE
Design and Technology for Aerial Communications Inc (now part of T-Mobile).
TO IP DELIVERY

