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N
ot so long ago, broadcast companies offered 
only linear radio and TV programmes that 
users can tune into, change from one 
programme to another, or switch off. They 

could not change the sequence of content nor could 
they consume a particular piece of content at  
their own discretion. Linear programmes were  
and still are distributed mainly by traditional 
broadcast technologies such as terrestrial, satellite 
or cable networks.  

Today the broadcast world has changed. Even 
though linear programming still constitutes the 
bulk of broadcast content consumption other forms 
are on the rise. Nearly all broadcast companies have 
started to offer various types of nonlinear content. 
The most modest form of nonlinear usage is 
watching time-shifted linear programmes. However, 
entertainment or news shows can now be accessed 
whenever people feel like it, not just on large TV 
sets in the living room but via personal devices,  
in particular smartphones and tablets. A plethora  
of apps promise nonlinear enjoyment, accompanied 
by widespread social media presence of broadcast 
companies. Many radio or TV shows are no longer 

possible today without Facebook, Twitter, Snapchat 
and other platforms.

Apart from huge expense to produce and offer 
new types of content, the question of getting  
it to people is becoming a crucial issue for 
broadcasters around the globe. Traditional 
terrestrial, satellite and cable technologies are 
unidirectional – they cannot enable interaction 
between user and content provider, which is the 
basic feature of nonlinear content and services. 
Interactivity presumes some kind of bidirectional 
communication technology, which usually comes 
through broadband networks. While terrestrial 
broadcast networks were fully under control of 
broadcasting companies, broadband networks are 
usually beyond their reach. 

This issue can be illustrated when looking at 
smartphones and tablets. Both types of device have 
developed into some kind of a personal electronic 
interface for their users. For every individual need 
there appears to be an app. Users have learned that 
their devices can offer them any kind of electronic 
service, so there is no surprise that this applies to 
consumption of audiovisual content including 
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broadcast services. But this is exactly where the 
dilemma of broadcasters, especially public service 
broadcasters, takes shape. 

DOMINATION OF AUDIOVISUAL SERVICES
According to Cisco’s Visual Networking Index about 
371 million people in Western Europe were using 
personal devices in 2016.1 This figure is expected to 
rise to 380 million by 2021. Comparing this with  
the estimated 400 million inhabitants in Western 
Europe tells us that nearly everyone there is using  
a smartphone or a tablet, or both, today. 
Furthermore, most of the traffic on mobile 
broadband networks is generated by the 
consumption of audiovisual content. Cisco expects 
this to grow from 60% in 2016 to 78% by 2021. 
Whether or not these predictions come true, the 
figures are already impressive. They show the 
importance personal devices have gained and the 
domination of demand for audiovisual services.  
This cannot leave broadcasters unaffected. 

In particular, there is a current limitation for 
audiovisual services such as linear TV programmes 
on mobile networks. Across Europe there is 
significant variance in data plans for mobile devices 
but in most countries there is a data cap beyond 
which the data rate is throttled to a value unsuitable 
for watching TV. A typical data plan in Germany in 
2017 allows 5 GB of data per month. Good quality 
German TV streams are offered at 3.5 Mbps –  a 
simple calculation shows that this corresponds to 
about 3.2 hours of linear TV consumption a month, 
hardly satisfactory for broadcasting. 

Broadcasters have tried to get access to 
smartphones and tablets with all their content 
offers, both linear and nonlinear, for some time. 
Several attempts to establish some form of mobile 
TV have been seen over the last decades. Systems 
such as DVB-H or MediaFLO targeted the 
consumption of media services on handheld devices 
by dedicated technologies. None was commercially 
successful. It was argued that the failure was due to 
the lack of a viable business model for mobile TV. 
However, that seems to be only part of the truth. 
The attempts to launch new services happened 
before the first iPhone hit the market, which 
boosted innovation and changed user behaviour 
and expectations forever. It may well be that the 
lack of powerful and easy-to-use handheld devices 
was the real show stopper. 

In any case, there is no other way to get access to 
smartphones and tablets than by broadband 
networks, at least for the time being. Access to 
audiovisual content is enabled either through 
mobile networks or Wi-Fi access points for unicast 
connections. But a window of opportunity opened  
at the beginning of 2015 when a study was launched 
by 3GPP, the global standards body for mobile 
communication technology, to enhance the existing 
broadcast mode of the 3GPP system (eMBMS – 
evolved multimedia broadcast and multicast 
services) for TV services.2 When broadcasters became 
aware of this they realised they had to get involved 
so as to not let the mobile industry come up with a 
specification that would not suit their needs. 
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And 3GPP is not just a small group of experts who 
meet every now and then to discuss issues which 
are interesting to only a limited group. It turned out 
to be a large enterprise, with more than 500 
companies from about 45 different countries 
engaged. The standardisation work is organised in 
16 working groups dealing with different aspects. 
As the resources of broadcasters are limited the 
work was distributed among some of the European 

Broadcast Union (EBU) 
members.3

The EBU produced a set 
of high-level requirements 
such as the possibility  
to enable free-to-air 
distribution of linear TV 
services for smartphones 
and tablets without the 

need to use a SIM card. Standalone operation of an 
eMBMS network using the entire capacity of a given 
carrier was another very important element. 
Efficient usage of infrastructure and spectrum 
resources, with the possibility to share these to 
allow users who have contracts with different 
network operators access to linear broadcast 
programmes, complemented the requirements. 

Even though initially perceived by some 3GPP 
participants as strange requirements, the ideas of 
broadcasters got support from several infrastructure 
and device manufacturers and some network 
operators from around the world. Indeed, it turned 
out that the time was right to further develop the 
3GPP broadcast mode. Obviously, it was not only the 
broadcast industry seeing value in employing a 
broadcast mode to deliver content from one source 
to many recipients at the same time throughout a 
given area. In other areas such as public safety 
services it is necessary to distribute the same 
information to a large group of users at the same 
time. Last but not least, mobile network operators 
also realised that eMBMS is a potent tool to optimise 
the use of network resources. 

BROADCASTERS GET WHAT THEY WANT
In summer 2017, Release 14 of 3GPP came out. 
Against the odds, all the high-level requirements of 
public broadcasters made it into the specification 
(see box on page 31 for details).  

Two and a half years ago when broadcasters 
started to make their case in 3GPP there was little 
hope that they would be successful. Thus, the 
achievements made so far can without exaggeration 
be considered as a huge success. The door is open 
now to revisit mobile TV. Stakeholders just have to 
take the opportunity.

However, this is easier said than done. First of  
all, writing a specification is essential for any 
technological development, but it is necessary to 
carefully examine it to clearly understand if there 
are gaps and missing pieces or whether the initial 
high-level requirements have indeed been cast into a 
standard which does what was intended. Therefore, 
broadcasters together with industry partners have 
started a so-called gap analysis to find those areas 
which are in need of touching up. As every 3GPP 

It was not only the 
broadcast industry 
seeing value 
in employing a 
broadcast mode. 
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release consists of about 1,200 different 
specifications which are all linked, this will be a 
complex endeavour. 

But even then one should not expect a quick 
rollout of eMBMS networks for the distribution of 
linear TV programmes. It is a long way from a 
standard to everyday technology. Technical 
standards usually contain a plethora of different 
features; not all of them are deployed in the end. 
This requires that stakeholders see a business 
opportunity and that a regulation is in place which 
sets a favourable framework for the introduction of 
a new technology. 

THE DISRUPTION OF 5G
Modifications to eMBMS essentially refer to 4G  
or LTE. In a 4G context the roles of different 
stakeholders are clearly assigned. There are content 
or service providers on one side and network 
operators on the other side. Each of them is 
governed by a corresponding regulatory framework. 
Respective business models are in place. This may 
significantly change with 5G, the prevailing hype of 
our times. It seems 5G will stir up the well-settled 
contemporary market structures. 

The expectations fuelled by the 5G hype know no 
bounds. It feels as if 5G will be a solution to all 
problems, even for those we do not know yet. The 
visions conveyed by the European Commission paint 
a future where 5G technologies will irresistibly 
infiltrate every corner of our lives, ranging from 
energy, health, traffic, industry plants, and urban 
infrastructure to media and entertainment. It is no 
surprise that everyone wants to get a share of the 
promised land, like a modern gold rush. Futuristic 
devices such as smart contact lenses and mind-
reading cameras are the electronic nuggets in the 
pockets of contemporary 5G gold diggers.

Stripping off the propaganda nevertheless reveals 
an underlying concept which may be considered 
the essence of the difference between mobile 
generations up to 4G, and 5G. It is the 
understanding that 5G will not just be yet another 
version of mobile communication. Rather, 5G will 
be a holistic communication infrastructure 
prepared to serve completely different industries, 
the so-called verticals, enabling a universe of  

new use cases and 
applications. If that is 
indeed the ultimate goal 
then no stone will be left 
unturned.

BROADCAST VALUE CHAIN 
The broadcast industry 
consists of many different 
sectors. The broadcast 

value chain starts with content creation, i.e. the 
production of shows, movies, news reports, websites 
and social media feeds. Individual pieces of content 
are combined into a broadcast service such as a live 
24/7 TV or radio programme. Larger broadcast 
companies offer usually more than one channel. All 
services are passed on to appropriate distribution 
networks in order to deliver services to users. 

On the user side many different types of receiving 
devices are employed to get access to broadcast 
services. These range from traditional radio and TV 
sets to laptops, smartphones and tablets. Content 
consumption takes place under different 
conditions, i.e. indoor or outdoor, stationary or on 
the move, in public places or at home. Service 
selection is enabled by electronic programme 
guides and millions of apps. 

At every stage along the broadcast value chain, 
various forms of communication or data 

5G will be a holistic 
communication 
infrastructure 
enabling a universe 
of new use cases.

Significant modifications to eMBMS are part of Release 14, 
which calls for extensive changes to the system. On the radio 
access side it was agreed to specify two new numerologies 
which come with cyclic prefixes of 33 µs and 200 µs, 
respectively. In particular the latter value is quite close to a value 
of 224 µs which is widely used in extended DVB-T/T2 single 
frequency networks. These networks are based on so-called 
high-power-high-tower transmitter sites, thereby establishing a 
large cell network topology. The inter-site distances can reach 
60 km or more. Furthermore, the previous restriction of using 
only 60% of a carrier for eMBMS was overthrown. 

The system architecture has changed to allow for the 
introduction of a receive-only mode for eMBMS signals. Such 
operation is signalled to the terminal, which can then receive 
services without a SIM card. This is the prerequisite to enable a 
free-to-air service that is a crucial regulatory obligation for most 
public service broadcasters in Europe. Furthermore, an interface 
between content provider and the eMBMS network operator 
has been defined. The same was done for the terminal, which 
has to cast the incoming eMBMS signal into something which 
can be displayed on a screen.

Enhancing the 3GPP system for TV services not only impacts 

system architecture and radio access but also the service layer. 
Two ways of coping with this issue have been pursued. The first 
is called ‘transport-only mode’, which wraps any incoming 
audiovisual data stream into an IP stream and passes it through 
the network to the terminals. There, an app is used to unwrap 
the IP packing and display the content. Transport-only mode 
uses eMBMS as a data pipe and is completely agnostic to 
whatever format is used for the audiovisual content. This way, a 
MPEG transport stream, which is how TV programmes are 
typically formatted for distribution over terrestrial, satellite and 
cable networks, can be directly routed over an eMBMS network. 
The transport-only mechanism is part of Release 14. 

However, there is a downside to transport-only. It can only 
deliver audiovisual streams as they are. If a broadcaster wants to 
provide regional content windows over a certain period of time 
in an otherwise national stream, several individual streams have 
to be produced in parallel. 

The expectation was expressed in 3GPP that a fully integrated 
end-to-end IP service layer would give more freedom, also with 
respect to personalised offers. As this is more involved and  
calls for further work this solution has been postponed to be 
included in future 3GPP releases. 

CHANGES THAT ARE MAKING PUBLIC BROADCASTERS HAPPY 
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measures into the new European Electronic 
Communications Code.4 This is closely related to the 
digital single market strategy. Digitisation will bring 
new players to the markets, i.e. new service 
providers and network operators. Nevertheless, 
access to services needs to be ensured for citizens, 
i.e. gatekeeping needs to be controlled. This also 
touches on net neutrality issues.

As far as wireless communication technologies 
are concerned, sufficient spectrum has to be 
available. Spectrum is a scarce resource with 
increasing value and it appears that the battle for 
spectrum will continue. However, spectrum for 
terrestrial broadcasting systems is currently not 
under pressure. The Commission has decided to 
keep sub-700 MHz for digital terrestrial TV (DTT) 
until at least 2030. This should give broadcast 
network operators enough certainty to run 
terrestrial broadcasting networks in an 
economically viable manner. However, the 
Commission’s framework allows flexible use by 
other systems on a national basis as long as existing 
DTT networks are not negatively impacted. 
Broadcasters cannot completely relax, as satellite 
spectrum has caught the eye of mobile network 
operators for their 5G networks. As satellite is a 
crucial distribution option for broadcast companies 
there may be some dark clouds ahead.

Spectrum for 5G is one of the key issues for the 
next World Radiocommunication Conference (WRC) 
of the ITU-R in 2019. Several ITU-R working parties 
are currently preparing for this. Which spectrum 
ranges can be made available and under what 
sharing and compatibility conditions 5G systems 
could be operated are central questions addressed in 
heated discussions. Beyond these debates there 
emerges an issue around the ITU-R process which 
may challenge the approach fundamentally. As a 
result of a long history, ITU-R spectrum regulation is 
subdivided according to services. However, it has to 
be noted that the term ‘service’ has a very particular 
meaning in the context of ITU-R. Services are the 
broadcasting service, the mobile service, the satellite 
service and so on. This is a distinction according to 
functionality of a corresponding network. An ITU-R 
service is not a service in the sense of a radio or TV 
programme of a broadcasting company. It is also not 
a service such as a phone call or providing access to 
the internet over a mobile network. 
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transmission take place. Consequently, the radical change induced 
by the 5G process will without any doubt have a big impact on the way 
the broadcast industry is organised and operates. Broadcasters around 
the world have a natural interest in 5G development as it will affect 
their core business.

For the time being 5G is defined only in terms of its technical 
capabilities, which are meant to respond to the requirements of 
different industries. Very high data rates, low latency, ultra high 
reliability, significantly reduced energy consumption, prolonged 
battery life times and very high device densities are put forward by 
industry representatives. Some of these parameters are meant to 
increase by a factor of 1,000 or more. Sometimes it appears the 
corresponding proposed values are just made-up without any  
scientific backing. 

Nevertheless, in 3GPP the 5G roadmap is fixed. As there has been a 
flood of diverse proposals, tough debates about the way forward took 
place. These heated discussions were further fanned by the intention 
of some companies in the US and parts of Asia to accelerate the 5G 
process significantly. This bore the risk of bursting the 3GPP consensus 
and drifting off to regional developments. Fragmented 5G markets 
would have been the consequence. 

To avoid this, a decision was taken to first of all focus 5G 
development on enhanced mobile broadband (eMBB) and ultra-
reliability-low-latency (URLL) applications and to split the process into 
two phases. Phase 1 developments will be ready by mid-2018. They will 
focus on a new radio access which will be attached to the existing LTE 
core network. Phase 2 shall be finalised at the end of 2019, when the 
core will be upgraded to a new 5G architecture. This two-step process 
should allow those 3GPP members willing to go fast to start deploying 
‘5G networks’ soon. 

DRIVING FORCES
Any technical innovation in the communication sector is basically 
expedited by four driving forces. These are technology development, 
the regulatory framework, spectrum availability and business 
arrangements between stakeholders. Technology development refers 
to the above mentioned 3GPP process. It is accompanied by extensive 
work in labs and field trials to figure out which features are needed 
and develop the corresponding standards. However, the 5G challenge 
does not rest so much with new technical characteristics but more 
with shaping the new concepts of network slicing and network 
function virtualisation. These are meant to overthrow the need to 
rollout dedicated hardware for dedicated purposes. Rather, generic 
network infrastructure will be utilised which by means of powerful 
software solutions will provide all requested functionalities and use 
the available resources as efficiently as possible.

The regulatory process to define the framework for future network 
infrastructure is underway. In Europe the European Commission is 
currently preparing the grounds to combine existing regulatory 
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Following the discussions in 3GPP a future 5G 
network will contain wired, wireless and satellite 
components. It will exploit unicast, multicast and 
broadcast modes depending on traffic and available 
network resources. Thus, by definition it is a 
multipurpose, multi-technology network which is 
meant to offer any kind of service. It seems that the 
ITU-R way of allocating spectrum is no longer 
appropriate for such a network. If multipurpose 
networks are prevailing or are even the only 
existing type of network in the future the question 
arises whether spectrum allocation should be based 
on application types, i.e. bidirectional personal 
communication, audiovisual services, safety 
services, etc., rather than existing ITU-R services.  

BUSINESS CRITICAL
Even though there will certainly be critical issues 
for 5G development and deployment with regards 
to technology, regulatory framework definition and 
spectrum allocations, the real disruption can be 
expected in business arrangements – 5G will not 
take off if it is not possible to generate win-win 
situations for all involved stakeholders along the 
value chain. 

Mobile network operators find themselves in a 
tenuous situation today. Even though there is a 
significant increase in traffic over mobile networks, 
profit margins are not growing anymore. Operators 
have realised that providing connectivity alone is no 
longer a futureproof business model and are now 
searching for new business opportunities – and 5G 
is seen as the ultimate opportunity. Nevertheless, 
the vision of an all-encompassing 5G network 
infrastructure may have alarming implications for 
some of the players.

This is because 5G is expected to spread into sectors 
that so far have not exploited advanced telecoms 
technologies. These industry sectors, the so-called 
‘verticals’, have been identified as target markets that 
will offer new opportunities. However, these new 
markets mean there will be different types of 
customer, and requirements that call for new 
business arrangements between stakeholders. 
Operators may find this affects their core business 
models – and without adapting they could be history.

At present, the dominant business model of 
mobile network operators is based on a direct 
relationship with the user. To use a mobile phone a 
user must have a contractual relationship with an 
operator via the SIM card. Without a SIM card there 
is no access to a mobile network. It is a clear-cut 
business-to-customer model which has proved to be 
very successful. However, if cars or robots make 
extensive use of 5G technologies this must change. 

Automated driving, for example, brings technical 
needs such as very low latency and high reliability. 
Information has to flow between all traffic 
participants, i.e. between cars, but also pedestrians, 
infrastructure and traffic information centres.  
There will be one-to-one communication between 
cars but also information going to a group of cars  
in a street or messages which are relevant for all 
traffic participants. Thus, the underlying network 
infrastructure will have to support unicast, 

multicast and broadcast modes. A future car will contain lots of parts 
connected to the network. The question is on which basis these devices 
will communicate. It is not feasible that each will be governed by a  
SIM card relating back to a mobile operator with recurring costs.  
From a customers’ perspective, car communication has to come as a 
package which the car manufacturer has to take care of together with 
network operators.  

A move to new business arrangements seems to be unavoidable for 
production plants, too. Even though geographically confined they 
constitute another interesting use case for 5G communication. Future 
factories may not see human interaction anymore, just robots and 
machines doing the job. This requires highly reliable communication 
between all those units. However, production halls, for example those 
of the car industry, host the assets of manufacturers. Hence, they need 
to keep control when setting up, operating and maintaining the 
communication infrastructure. Quite likely they will therefore employ 
their own staff. The expertise of operators and infrastructure vendors 
is still required, but rather as external advisers and not on the basis of 
today’s SIM-centric business models. 

There is no doubt that this kind of development will also impact the 
broadcasting industry. The most obvious change is likely to happen in 
distribution of broadcast content and services. Broadcasters have 
employed different types of business arrangements with network 
operators. At the beginning there were no independent network 
operators, so broadcasters built and operated their own terrestrial 
broadcasting networks. This model still exists, although it is declining. 
Commissioning distribution from independent network operators was 
the next step. This requires defining the conditions for content 
distribution in terms of a contract – which services are to be provided 
in which geographical areas and at which quality of service are core 
elements of the arrangement. A price tag is then attached. Terrestrial 
broadcasting and satellite networks are typically deployed in this way. 

Broadcasters are also distributing their content and services over 
broadband networks, both fixed and mobile. There are managed 
networks on one side which offer a guaranteed quality of service. On 
the other side broadcast services can be offered over the top (OTT) 
using the internet. This has led to a plethora of new and successful 
internet platforms which broadcasters are keen to use, and different 
forms of cooperation and partnership have emerged.   

The roll-out of 5G network infrastructure will certainly bring new 
players to the content distribution market. This may force broadcasting 
companies to reconsider their current strategies for content and service 
distribution. The question of how to distribute content and services has 
to become one of the focal points of business planning for broadcasters. 
The overarching criteria are to keep control of distribution and contain 
costs. This certainly entails more engagement in areas where strategic 
decisions are taken. Otherwise, it will not be possible to keep playing an 
important role in the media and entertainment sector in the long run. 
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It seems that the ITU-R way of allocating 
spectrum is no longer appropriate for 
such a multipurpose network. 
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