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Changing TV world
Television remains as popular as ever. In Europe, for example, 86 percent of 
people say they watch TV every day or almost every day1. While the duration 
of time spent watching linear TV (broadcast according to fixed schedules) 
each day has remained steady since 2010, the amount of non-linear TV 
(on-demand content watched at any time) being consumed is rising and is 
predicted to reach more than 32 minutes per day per viewer in 20162. 

In addition, viewers have a choice of a wide variety of other audio-visual 
content from various sources like Netflix and YouTube. Content is being 
consumed on large screens in the home, as well as increasingly on mobile 
devices such as smartphones and tablets. Although the content and devices 
are converging, the mechanisms for delivery of that content are clearly 
separated into broadcast and broadband, with their associated technologies 
not addressing convergence.

A single converged multimedia technology that is flexible enough to efficiently 
distribute linear TV and deliver on-demand content would be able to better 
match the needs of consumers as their viewing behavior evolves. This future 
technology should also be able to adapt instantaneously and dynamically to 
changes in market demand.

LTE’s broadcast mode, LTE Broadcast (based on LTE evolved Multimedia 
Broadcast Multicast Service, eMBMS), can achieve these aims and provide a 
flexible, future multimedia system for linear and non-linear content delivery. 
LTE Broadcast enables free-to-air or pay-TV services that can be received by 
anybody with a suitable device, similar to traditional TV broadcasting. 

Broadcasters and content providers can extend their reach to mobile users 
and open the door to a multitude of interactive services by partnering with 
mobile operators. And LTE Broadcast is perfectly integrated in LTE, because 
it can be run on the same resources as (unicast) LTE from the same network 
infrastructure to the same devices.

The market offers promising new business opportunities for mobile 
broadband operators. Distributing TV over LTE mobile broadband 
infrastructure makes mobile services more attractive and triggers additional 
mobile use. Subscribers would be able to watch TV on their devices without 
eating into their mobile data plan and independent of network load, but 
could then directly access additional attractive content individually and thus 
generate extra mobile data revenue.

Developing nationwide LTE Broadcast
LTE Broadcast, or eMBMS, is standardized in 3GPP Rel. 9 and relies on the 
same signal being received by many users at the same time. This makes 
efficient use of capacity and spectrum. eMBMS supports Single Frequency 
Networks (SFN), i.e. the same carrier frequency is used for synchronous 
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transmission of linear content from all stations. Higher overall spectral 
efficiency can be achieved because, unlike conventional digital terrestrial 
television, LTE mobile networks do not apply HTHP (high tower high power) 
topology. Furthermore, with LTE Broadcast, spectrum does not need to be 
dedicated to either broadcast or broadband, but can be used flexibly for both 
according to users’ needs and changing demand.

Yet existing LTE Broadcast deployments focus on delivering media content 
to contained locations, such as stadiums and concert halls, often limited to 
the duration of an event. To overcome this limitation, Nokia, together with 
its partners, is field testing SFN technology over a large footprint, to prepare 
for wide area TV coverage up to nationwide networks. SFN technology further 
enhances TV reception as signals from various transmitters add up to better 
field strengths in areas where the reception from a single station may be 
weak.  

Industry first SFN LTE Broadcast field trial
Nokia is running a field trial in Munich with the “Institut für Rundfunktechnik”, 
the research institute of the public broadcasting corporations in Austria, 
Germany and Switzerland and other research partners with the support  of 
Bayerischer Rundfunk, the Bavarian public broadcast corporation.  
The research project is funded by Bayerische Forschungsstiftung (BFS).

This is the world’s first field trial of a large area broadcast network using 
LTE. Transmissions began in 2014 in Munich, Germany. The trial applies LTE 
Broadcast technology to UHF spectrum, using part of the 700 MHz band, 
also known as 3GPP band 28 or APT700, to broadcast over a 400 km2 area. 
To maximize LTE Broadcast efficiency, the SFN has been optimized for tight 
synchronization of neighbor cells to increase interference robustness. The trial 
aims to show that LTE could be used to complement and in the long run even 
provide another option to regional digital TV distribution standards, such as 
DVB-T and DVB-T2 in Europe.

The eMBMS software runs on Nokia Flexi Multiradio 10 Base Stations, 
which are deployed widely in many LTE networks worldwide. The Nokia LTE 
equipment is deployed at four sites of the Bavarian broadcast company, 
Bayerischer Rundfunk, in Northern Munich. The sites are connected by a high 
performance optical transport network.

With LTE Broadcast, linear, traditional TV broadcast can be extended to mobile 
devices. It provides the flexibility to combine linear and non-linear TV,  
on-demand and interactive TV.

Using LTE set-top boxes as user devices, LTE could be used to complement 
and in the very long run potentially replace regional TV distribution standards 
and provide broadcast/broadband convergence within a single frequency band 
based on a single technology. 
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Trial results
The trial has proven that an LTE Broadcast network can deliver a linear  
TV service with high video quality.

The field trial’s main target was to quantify the performance and coverage 
of the LTE Broadcast service in the network by means of professional 
measurement equipment. For this purpose, the existing measurement for 
drive tests from Rohde & Schwarz was upgraded to LTE Broadcast. Extensive 
drive tests were performed to measure Reference Signal Received Power RSRP, 
signal to interference plus noise ratio (SINR) and to determine areas of SFN 
gains and losses.

The comparison of the quantitative drive test results with simulated 
performance and coverage data allows testing and calibration of the 
theoretical models. These calibrated models have many uses: 

Applied to real operator networks the models can provide guidelines to help 
network planning achieve the highest performance at lowest operator cost. 
For example, it could be shown that on the existing site grid of an established 
European operator only a subset of one third of the sites are needed for 
deployment with LTE Broadcast to deliver a TV service comparable to today’s 
DVB-T service across the same nationwide area. A cost analysis conducted 
by Nokia showed that the incremental cost of such an LTE Broadcast network 
for a mobile network operator would be in a similar range as the cost for 
provisioning today’s DVB-T service.

The calibrated LTE Broadcast models also provide a means to evaluate the 
possible options for further evolution of the LTE Broadcast standard and to 
optimize the LTE Broadcast protocol. As a result, credible recommendations 
can be made to the standardization groups in 3GPP to help improve the  
LTE Broadcast standard to make it even more appropriate for nationwide  
TV distribution.

As well as providing quantitative drive test results, the trial revealed a 
significant improvement in the customer experience when watching TV 
on a smartphone. A very rich end user experience was shown to a large 
number of visitors at the trial demo center, with the ability to watch TV on 
the smartphone and toggle between TV service and on-demand or Internet 
services being very easy to do. Thus, the compelling offer of connected  
TV or Hybrid Broadcast Broadband TV (HbbTV) can be provided on the same 
device via the same distribution channels.

In addition, the smartphone can easily serve as a set-top-box when casting 
content to a large TV set. This is supported by almost any smartphone 
(either via Wi-Fi or cabling). This leads to the conclusion that TV distribution 
technology advances will not be as challenging as they are today when each 
new DTT release needs significant backing from device makers to support it in 
their set-top-boxes and TV sets. Smartphones have much shorter innovation 
cycles and therefore support for new standards can be provided much 
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quicker to large audiences. They also ensure that home TV sets can be kept 
up-to-date via a screencast connection to a smartphone. The smartphone 
can evolve into a mobile TV set and into an intelligent remote control with 
integrated set top box functionality for large TV sets, all at the same time.

Figure 1. Commercial LTE Broadcast smartphone used as “set-top box” for the 
large TV screen. Screen casting is realized via Wi-Fi at the TV set

Next steps / Way forward
With the trial, Nokia and its partners have demonstrated the viability of LTE 
Broadcast technology for wide area coverage. At the same time, the trial has 
revealed possible improvements to the current specifications and shown how 
costs can be further cut by reducing the number of required transmit stations 
by improving the spectral efficiency.

Furthermore, the trial has demonstrated that a TV band leaves room for LTE 
and LTE Broadcast operation. Through close cooperation of broadcast and 
mobile broadband, additional LTE use is feasible without affecting legacy DTT 
operation in the band. While operating an LTE uplink in the band requires some 
dedicated filtering, downlink operation causes no issues.

Consequently, Nokia sees good potential in a cooperative approach between 

broadcast and Mobile Broadband in the UHF band which provides excellent 
properties for large area coverage for both services. 
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Figure 2. Frequency use in the Munich field trial with 4 DVB-T multiplexes 
falling into the Band 28 range 

The ITU decided in WRC-15 on a no-change, that is, no allocation of the highly 
relevant 470-694 MHz band to the mobile service until 2023. The topic will 
be re-visited in WRC-23. This makes flexible options towards more efficient 
spectrum use of that band even more important.

With the European Radio Spectrum Policy Group (RSPG) opinion on the  
long-term strategy of UHF3 conventional DTT distribution is protected until 
2030, although a flexibility option is also proposed. Frequency gaps in the  
UHF band not required for DTT distribution can be filled with LTE downlink 
based on LTE-Advanced carrier aggregation of such downlink resources with 
standard mobile operator bands such as the 800 or 900 MHz bands, also 
known as Supplemental Downlink (SDL). 

Nokia also sees a role for entire range 470-694 MHz in the longer term to 
unlock innovation in the convergence of TV and mobile broadband. The SDL 
of LTE-Advanced in 470-694 MHz would provide large extra bandwidth in 
mobile broadband networks for audio-visual content in the downlink direction 
and to provide for the required flexibility to co-exist with broadcast services. 
An integrated UHF multimedia network with a macro cellular topology can 
efficiently exploit the 470-694 MHz band, flexibly adapt to consumer demand 
and provide large coverage footprints for mobile use.

SDL with eMBMS has the potential to provide a true win-win for broadcast 
and mobile broadband: broadcast would gain the delivery path and required 
capacity to mobile devices in mobile environments, even in difficult to reach 
locations such as underground public transport. At the same time, mobile 
broadband would gain valuable spectrum for additional capacity. 
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1 Source: Standard Eurobarometer 82, November 2014
2 Source: “A View from the Broadcasting Sector” in  https://ec.europa.eu/digital-agenda/en/news/  
  challenges-and-opportunities-broadcast-broadband-convergence-and-its-impact-spectrum-and
3 http://rspg-spectrum.eu/wp-content/uploads/2013/05/RSPG15-595_final-RSPG_opinion_UHF.pdf
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