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EXECUTIVE SUMMARY  

 

One of the most important parts when we speak about a pr oject like H2B2VS is the tests 
showcasing all the work that has been developed.  A good test definition, schedule, execution and 
results gathering are very important if we want to have the most complete information on the  
future  commercial viability of what has been proposed.  

The objective of the H2B2VS use case s tests is to evaluate and  validate the complete HEVC Hybrid 
architecture defined and its applicability to the use cases identified. In this sense, within the 
different country demonstrators identified , particular use cases from the ones detailed in Task 1.2 

Use Cases will be set -up and evaluated as a proof of concept of the whole project.  

One important feature of H2B2VS consortium is the complementarity of its partners. This has made 
it possible to define use cases over different networks (satellite, cable, terrestrial for broadca st and 
different CDNs for broadband), providing a very wide and interesting validation platform for the 

project.  

This document has been structure d by network type and use cases , with a special chapter devoted 
to implementation of content protection techni ques. The following  structure and reasoning here 

detailed  has been followed :  

¶ Describe the use case:  a comprehensive description so as to identify exactly how the 
service should work and what the user would be expecting. A good description will help 
definin g the ideal architecture, identifying the particular technological details applicable and 
defining the specific tests that shall be set -up to be able to e valuate the usability of the 
proposed service.  

¶ Describe the  architecture:  detailed description of the end - to -end architecture and of 
each of the building blocks. A good understanding of the architecture will help identify more 
easily possible system failures during the test campaigns and detect where the limitations 
for providing a better quality of experi ence may be.  

¶ Define the particular test plan and its schedule :   the definition of the test plan is 
critical for the success of the test campaign. A good test plan must be able to provide all 
the necessary information to evaluate the performance and identif y what may be improved. 

There are two parts to the test plans that will be implemented and described in different 
steps throughout the project:  

o Architecture tests:  The objectiv e is to test all the elements involved in the set -
up. Validate each element (bro adcast, broadband, terminals, etc.) individually and 
then test the complete set -up . These architec ture tests are the scope of the 
present deliverable  D3.3.1 Use Cases ï Step 1.  

o QoS and QoE tests:  Once the integration is correct, tests on the service qualit y 

must be performed to determine the usability of the proposed system and evaluate 
whether the proposal is in fact adding value to already existing services and if a 
commercial application could be foreseen. These tests will be described in a second 
step o f the present deliverable.  

-  Present the results achieved : Present in a clear and comprehensive way the results of 
the test campaign.  

-  Derive conclusions and propose recommendations : From the results, conclusions 
both on the architecture (strengths and weakne sses), on the user experience and on the 
usability of the service shall be identified. Based on these, recommendations on possible 
architecture or configuration improvements and on the suitability of the proposed system 
for a real application shall be give n.  

D3.3.1 Use Cases Tests ï Step 1 presents a first iteration for the test campaigns that will take 
place throughout the project lifetime. In this  first description focus has been set on use case and  

end - to -end architecture  description, providing a first a rchitecture test plan , though no significant 
results have been achieved until now.  In further iteration s of the document more detailed 
descriptions will be pr ovided and  further work on the test plan definition and results achieved will 
be provided.  
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1.  DOCUMENT HISTORY  AND ABBREVIATIONS  

1.1  Document history  
 

Version  Date  Description of the modifications  

0.1  09 /01 /201 4 Draft ToC  

0.2  13/02/2014  Contribution from TVN included and deliverable name change  

1.0  09/04/2014  First integrated version  

2.0  15/04/2014  Second integrated version including new contributions  

3.0  17/04/2014  Final integrated version for review.  

3.1  17/04/2014  Published version h 

   

   

   

   

   

 

1.2  Abbreviations  
 

DVB Digital Video Broadcasting  

HEVC High Efficiency Video Coding  

HFR High Frame Rate  

CDN Content Delivery Network  

SFN Single Frequency Network  

PLP Physical Layer Pipe  

STB Set Top Box  

FEC Forward Error Code  

ALC Automatic Level Control  

OBO Output Back Off  

EIRP Equivalent Isotropic Radiated Power  

TS Transport Stream  

BW Bandwidth  

ISOBMFF ISO Base Media File Format  

DASH Dynamic Adaptive Streaming over HTTP  
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1.  I NTRODUCTION  

 

The objective of this deliverable is to  describe the live tests  that will enable to validate the 
complete H2B2VS system driving conclusions about the end - to -end technological solutions 
implemented, quality of experience and quality of service.  

Live tests are d efined to set up end - to -end demonstrators of a particular use case from those 
described in W P1. This deliverable will detail the different components of the implemented 
architecture, including head -end equipment and parameters, broadcast and broadband network 
parameters, terminal description, and synchronization mechanisms as well as any other tech nical 

solution developed and implemented in the demonstrator such as content protection mechanisms.  

For each live test this deliverable will include a detailed description of what are the objectives of 
the tests, what and how will be measured and evaluate d, the results  from tests  and the conclusions  
derived from these results . 

In order to simplify identification of the tests, the following naming conventions are adopted:  

Test ID: NetworkType -UC# -Test#  

¶ Network Type: T (terrestrial), S (satellite) or C (cable)  

¶ UC#: use case ID as given in WP1.  

¶ Test#: test number for the given network and use case.  

For example, the first test for the ñhybrid distribution of high frame rate signalò use case (UC17) 
will be identified as: T -UC17 -1 

A global overview of the di fferent demonstrators is shown in Figure 1.  

 

 

Figure 1 :  H2B2VS demonstrators  
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2.  TERRESTRIAL L IVE TESTS  

2.1  Functional desc ription ï u se cases impl emented  

The use cases which are intended  to be implemented on the terrestrial demonstrator are the 
following:  

¶ Hybrid distribution of 4k HEVC signal (UC26)  
¶ Hybrid distribution of High Frame Rate signal  (UC17)   
¶ Trick mode on broadcast event  (UC06)  

¶ PIP insertion for sign language  (UC18)  

They are described below.  Some of them include security features .  

2.1.1  Hybrid distribution of 4k HEVC signal  (Terrestrial)  

Broadcasters are closely following Ultra HD coding formats, especially in terms of spatial resolution 
(4K, 8K), as an enabler for very high quality services, typically for sport events. However, the 
market penetration of 4K/8K displays makes it difficult f or broadcasters to dedicate a large part of 

a multiplex, typically from 15 to 30 Mbps, for a service that will be compatible with less than 5% of 
the terminal park; such deployments will require a simulcast of HD and UHD signals, thereby 
consuming even mor e bandwidth.  

This Use Case describes how hybrid delivery of scalable content can be used to enable deployment 
of 4K services without impacting the existing broadcast network.  

This use case applies to broadcast networks, such as Terrestrial TV or Satellite  TV, with a greater 
impact for Terrestrial networks where resources are costly (lower link capacity, fewer allocated 

frequencies). By delivering the scalable enhancement over broadband and synchronizing it with the 
broadcast content, it is possible to depl oy 4K services at almost no cost for the broadcaster,  

Use case description  

Mike bought a new connected 4K display, to enjoy the better quality proposed by his favourite on  
demand video provider. Although quite long to download with his 14 mbps DSL connect ion, he truly 
believes that the quality is worth the waiting.  

One evening, he turns on his TV set to watch a football game on the national broadcast TV system. 

After a few seconds of video, a pop -up window appears informing him that the program is availabl e 
in 4K, in live, and that a free trial is available. He confirms his interest and a few seconds later, the 
crisp 4K images appear on his screen.  

At some point during the game, his DSL connection goes down (probably the kids looking at web 
videos); rather than having the TV paused as he would have expected, the live game still goes on 
with a reduced quality, allowing him to live the action in real time.  

2.1.2  Hybrid distribution of High Frame Rate signal  

Besides improving the QoE of the End User by increasing the  resolution (4K, 8K), Ultra HD also 
allows improving other features to reach the same goal. This Use Case describes how a hybrid 
approach can help to introduce new services improving the picture quality while keeping the same 
bit rate in the Broadcast netw ork. The improvement that is targeted by this Use Case is a Higher 
Frame Rate (HFR) which is particularly relevant for sport events.  

As for the hybrid distribution of 4K HEVC signal, this Use Case mainly applies to terrestrial 
networks. Improving the pictu re quality by using a higher frame rate means increasing the needed 
bandwidth. This increase cannot come from the Broadcast network because it is suffering from its 
bandwidth limitation. The problem can be solved if the additional information is carried by  the 
Broadband network.  

Use case description  

John saw an Ad on Internet saying that he can improve his Quality of Experience while watching TV 

on his new hybrid TV set by subscribing to a new service.  

He turns on his TV set and uses the embedded browser t o access the website. For a 10ú monthly 
fee, he can subscribe to the service which guarantees a real QoE improvement whatever the type 
of TV content is. He decides to try it for a month.  
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After buying the service, he switches to a football match and enjoys the experience of watching 

sport pictures transmitted at a high frame rate.  

2.1.3  Trick mode on broadcast event  

This use case defines the possibility to access trick mode features on a broadcast TV program. The 

viewer will be able to ñPauseò by using the remote control. He also will be able to ñrewindò its 
program and to go forward to search for a video sequenc e.  The viewers will  lso describes the 
possibility to stop watching TV programs on a device and to resume on another.  

Use case description  

Greg, 18, is al one at home and wants to watch his favourite TV show. He goes to the living room 
and switches his large -screen TV receiver on. Few seconds later, a small blue pop -up appears on 
the top right of the screen to notify that advanced services are available. It disappears 

automatically after 5 seconds.  

Telephone rings. John presses the blue button of the remote control device (RCD). A banner 
appears at the bottom of the screen over the video content. It displays trick mode buttons and a 
time line. With the remot e control device, John selects the ñPauseò functionality and answers the 
phone. This is his friend Tiffany who is singer. She announces that her interview with SongTV was 
broadcast few minutes ago. When the phone call is finished, Greg goes back in the liv ing room.  

The banner with trick mode is still displayed on the TV screen. He selects the ñPlayò button and 
resumes the TV show watching from the moment he had stopped it.  

Greg zaps to SongTV. The blue pop -up appears. He presses the blue button of the RCD,  and then 
selects the ñRewindò button. A spot is moving on the time line to show the position of the displayed 
video. He goes back to the interview that was broadcast 25mn before  

2.1.4  PIP insertion for sign language  (Terrestrial)  

Public authorities in many countries are pushing TV channels to make their programs more and 

more accessible to deaf people  and  the use of sign language is the way  for doing so. However 
people who are not deaf are disturbed by the sign language translation which may appear in one 
corner of the screen. Offering the possibility  to display or not the sign language translation on the 
screen would be definitively a way to favour sign language translation on TV , making both deaf and 
non -deaf people  happy . The technologies developed in H2B2VS will offer this functionality.  

The Broadband network (CDN) is used to provide the deaf person with the sign language 

translation . The Broadcast network carr ies the original video without anything additiona l for sign 
language translation  but the necessary hook s allowing the synchronisation of the sign language 
translation  with the broadcast program . 

In the terminal (TV set or STB), the 2 video s are merged, syn chronised and the sign language 
translation is displayed (or not) in a PIP mode. Ideally t he deaf person will be  able to display this 
picture in different location s on the screen and with different sizes.  

Use case description  

1.  Pierre who, is deaf, bought a new hybrid TV set this afternoon.  
2.  He is installing it.  
3.  During this installation phase, he pays a special attention to the ñAccessibility featuresò in 

the TV Menu.  
4.  As his TV set is connected to I nternet, he is able to tick the box inviting him to insert a sign 

language video in the main programme, when available.  

5.  It is now 8 PM and Pierre switches on his TV on a channel with the News programme.  
6.  A sign language video translation appears in the bottom right corner of the screen  and 

Pierre can start enjoying  this new service. With his remote control, he is able to display the 
translation in different locations on the screen and with different sizes.  
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2.2  Architecture  and component description  

2.2.1  Head - end    

The multi -screen video  encoding/transcoding system will encode and stream an input video in 
compliance with the High Efficiency Video Coding (HEVC) compressio n standard for live 
applications. This integrated IP -based video system for Audio/Video Processing & Distribution is 
capable to serve both broadcast and broadband networks.  

This system will therefore encode the input video and deliver the encoded HEVC stre am to the 
DVB-T2 broadcast network (HEVC video on MPEG2 TS over IP that will be sent to the DVB -T2 
gateway), and to the broadband network (HEVC video on MPEG DASH chunks which will be saved 

on the CDN origin server).  

The available resolution and frame rate  of live outputs will be up to 1920x1080p @50 fps, except 
for the ñPIP insertion for sign languageò Use Case where the resolution of the PIP stream should be 

lower.  

2.2.2  Broadcast network   

For the tests 2 platforms will be used:  

¶ A laboratory platform for initia l tests,  
¶ On-air broadcasting with the Imagin Lab platform  for final tests . 

2.2.2.1  Broadcast platform  

The Broadcast network will be composed of terrestrial DVB -T2 network on RF channel 43 
(650MHz). The Broadcast ImaginLab  platform is composed of two SFN transmitters to have a good 
reception in Rennes for mobile outdoor and light indoor reception. ImaginLab is also a reception 
site with facilities for device testing.  

Depending on fixed antenna reception quality, TVN, IETR o r TDF reception sites could be used for 

tests and demo. SFN network mode with both transmitters is not mandatory and one of the 
transmitters could be switched off for fixed reception single use case. For portable or mobile use 
cases both transmitters in SF N are recommended.  

The broadcasting network configurations can be selected among a pre -defined parameters set. 
Depending on fixed, portable or mobile reception, the configuration can be chosen in the following 

scenario of 3 PLPs. If demos are limited to on e scenario, fixed reception for example, a single PLP 
using one of the three profiles can be selected. Depending on the agenda of the ImaginLab 
platform, the signal may be shared with other users in multi PLP mode. For this reason, the DVB -
T2 receiver shal l support multi -PLP modes.  

 

  
Configuration 3xPLP 

Profile PLP0 PLP1 PLP2 

Type Frames T2 Base T2 Base T2 Base 

Type PLP 1 1 1 

PLP Content  TBD ?? ?? 

    
 

  

Spectrum C43 (650 MHz) C43 (650 MHz) C43 (650 MHz) 

Bandwidth 8 MHz 8 MHz 8 MHz 

T2 version v1.1.1 v1.1.1 v1.1.1 

L1 modulation 64-QAM' 64-QAM' '64-QAM' 

T2 frame preamble format T2 T2 T2 

Extended carrier mode yes yes yes 

FFT size 16K 16K 16K 

Guard interval 1./8 1./8 1./8 

Interval guard length 224 µs 224 µs 224 µs 

Cell size 67,2 km 67,2 km 67,2 km 

https://www.thomson-networks.com/en/products/video-compression/multiscreen-video-system
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PAPR reduction no no no 

Pilot pattern PP3 PP3 PP3 

Num T2 frames 2 (To be checked) 2 (To be checked) 2 (To be checked) 

Lf 120 120 120 

Network Topology SFN SFN SFN 

Timestamp type Relative Relative Relative 

PLP modulation 256 QAM 64-QAM 16-QAM 

Rotated constellation Yes Yes Yes 

FEC type 64 LDPC 64 LDPC 64 LDPC 

Code rate 2 ./3 3 ./5 1 ./2 

Time interleaving type (To be checked) (To be checked) (To be checked) 

Time interleaving length (To be checked) (To be checked) (To be checked) 

ISSY Disabled Disabled Disabled 
Null packet deletion (DNP ? 
) No No No 

SISO / MISO SISO SISO SISO 

BB Mode HEM HEM HEM 

    Usage FIXED Rx PORTABLE Rx Car-rooftop Rx 

Speed - - 
 

C/N 20,2 dB 16,1 dB 9,7 dB 

antenna height 10 m 1,5 m 1,5 m 

K Factor (@ 602 MHz) 34,8 dB 60,1 dB 46,4 dB 

RF level 55 dBµV/m 76 dBµV/m 56 dBµV/m 

 

For each profile a reception map area is available. For fixed reception at 55 dBµV/m we have a 
wide coverage area as presented below.  

Antenna  azimuths have the following values:  

¶ TX1) Avenue Janvier in Rennes: 85°, 205° and 325°, height 62m  
¶ TX2) Rue  du Clos Courtel in Cesson Sévigné : 310°, height 98m  

2.2.2.2  Laboratory platform  

The laboratory platform will have the same component. The broadcasting part will include: 
gateway, T/T2 modulat or, low power amplifier, T/T2 demodulator.  

2.2.3  Broadband  network   

The broadband network is composed of:  

¶ An access network providing IP connectivity to the end -user on its connected device (e.g. 
an xDSL or a fiber  access to make sure to have enough available bandwidth to delivery 
(U)HD content/streams);  

¶ On top of this IP network, a Content Delivery Network (CDN) in charge of delivering the 
content/stream with an optimal quality ;  

For the tests, 2 CDN platforms will  be used:  

¶ A laboratory CDN platform for initial unitary tests ;  
¶ Arkena CDN  platform  for final tests;  

2.2.3.1  Laboratory platform  

The laboratory platform is composed of a replication of all CDN components used for H2B2VS use  
cases. It is used for initial CDN testi ng before a large scale deployment. In particular, it allows 
running the software Quality Validation and first end - to -end testing.  
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2.2.3.2  Arkena CDN platform  

The CDN is composed of multiple caching/streaming nodes deployed in a hierarchical mode, nodes 
for optimal PoP/Streamer election and back -office/statistics components. The main components are 
the following:  

¶ Edge layer composed of edge streaming/caching ser vers;  

¶ Proxy layer composed of proxy servers allowing to store a largest set of content(s);  
¶ Capture  layer composed of two components in charge of retrieving the content on the 

head -end / Origin server used for H2B2VS and provided by TVN;  
¶ Redirector layer in  charge of electing the best edge server to deliver the content to the 

H2B2VS end -user performing the use case(s);  

2.2.4  Terminals  

The terminals will be powerful multimedia PCs capable of 4K@30Hz SHVC decoding and HD@60Hz 

HEVC/SHVC decoding. The video decoder us ed will be the OpenHEVC decoder  that contains several 
dedicated optimizations for 1.5x and 2x enhancement aspect ratios  

The multimedia player will integrate the following tools to support the above use cases:  

¶ OpenHEVC decoder  
¶ AVC, MP3 and AAC decoding support  

¶ MPEG-TS multicast input (IP multicast over UDP or RTP)  
¶ MPEG-DASH OTT input, in ISOBMFF or MPEG -TS formats  
¶ Synchronization mechanisms between broadcast and broadband  
¶ Buffer management for the different services  
¶ Ability to turn broadband enhancement on or off  
¶ Composition engine to perform Picture - in -Picture and display notifications  

 

The multimedia player used will be GPAC player. It features debug support through log system and 
benchmarking mode to test the performances of a given system when prepari ng demonstrations.  

The player will be capable of running HD content 60 Hz and 4K content at 30 Hz on most recent 
hardware.  

2.3  Synchronization solutions  

Synchronization solutions are required to achieve the above use cases to allow for frame -accurate 
reconstr uction of the video stream(s). The following solutions will be used:  

¶ Usage of MPEG -2 TS timing for synchronization: for use cases where no discontinuities 
occur in the MPEG -2 PCR between the encoder/muxer and the demuxer/player, it is 
possible to use the P CR information to synchronize a broadcast and a broadband stream, as 
long as they are produced by the same encoder. However, this solution will not add service 
discovery (location of other video streams used to enhance the presentation).  

¶ For all other use cases, the solution standardized by MPEG in ISO/IEC 138181:2013:AMD6 
will be used, with the following constraints:  

o all timing and external resource location information will be carried as descriptors in 
the adaptation field of the video PES in the broadca st stream,  

o there will be one timecode information for each video frame in the broadcast 
stream, described using media timestamps (no SMPTE time codes),  

o Only one service will be associated with the broadcast at any given point in time.  

In order to help partners integrate the new MPEG tools, the GPAC framework will be upgraded to 
provide a complete tool chain allowing creation of streams embedding timecodes and external 
media information, through its MP42TS tool. Playback will be integrat ed in the GPAC player, and all 
developments on this topic will be released in open -source on GPAC code repository.  

2.4  Content protection  

Please refer to part 5 content Protection, explaining how content protection is managed accordingly 
to the chosen use case s.  
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2.5  Test description  

The objective of this section is to describe the tests that will be performed to evaluate the 
performance of the proposed solution for a given use case.  

2.5.1  Objectives  

The main objective of the tests is to validate  the use case s execution on the implemented 
architecture.    

2.5.2  Test procedures  

2.5.2.1  Test procedure for Hybrid distribution of 4k HEVC signal use case  (Terrestrial)  

The aim of this test is the full validation of the hybrid delivery  for spatially scalable video coding . 

The video content us ed (2160p30) for the test will be encoded offline and reused for testing 

purposes.  

1.  An HEVC  stream (1080p 30  video )  is sent on a multicast over TS/IP  stream over the network, 
through the MP42TS utility. The tool is in charge of:  

a.  reading HEVC base layer from an ISOBMFF file  

b.  inserting timecodes in each PES packet containing video data  

c.  inserting location of the enhancement layer on a regular time basis  

2.  The scalable video layer is embedded inside an ISOBMFF file, and prepare d for OTT delivery 
using the MPEG -DASH standard. The resulting DASH session is made available to the CDN 
capt ure  points and delivered on the CDN cache and streaming servers.  

3.  The 1080p 30  broadcast program is received by the de -modulator and sent to a PC with  GPAC 
player. The player extracts timing information and additional service location from the 

multiplex.   

4.  The enhancement video manifest and segments are downloaded by the GPAC player on the 
CDN video servers , according to the current time indicated in the  broadcast . 

5.  GPAC generates the 2160p25 video stream from the  two streams , and uses OpenHEVC to 
decode the combined bitstream.  

 

Expected result  #1 :  The 2160p30 video stream is correctly decoded on GPAC player. The 

enhancement 4K frames are synchronised to t he 1080p25 , but can be turned off if desired.  

 
Expected result  #2 :  the GPAC player  and openHEVC decoder are able to resynchronize and 
present proper 1080p and 2160p video streams even when the base layer has suffered from packet 
losses . 
 

2.5.2.2  Test procedure fo r Hybrid distribution of High Frame Rate signal use case  

The following figures below describe the environment used for the tests procedure for High frame 
Rate signal use case: Figure 2 for step  3, Figure 3 for step 4, Figure 4 for steps 1, 2 and 5.  
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Figure 2 :  High Frame Rate demonstrator (Step 3)  
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Figure 3 :  High Frame Rate Demonstrator (Step 4)  
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Figure 4 :  High Frame Rate demonstrator (Step 1, 2 and 5 )  
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Test 
number  

Name and Description  Partner providing the 
equipment  

T- UC17 - 1  Delivery of the encoded HEVC stream over the 
DVB - T2 broadcast network (see Figure 4 )  

The aim of this test is the validation of the broadcast 
delivery.  

1.  A multicast stream (H .264 1080i50 video over TS/IP) 

is sent to the encoder  

2.  The encoder encodes the program in HEVC 1080p50, 
selects in this bitstream the part 1080p25 (CBR) 
which corresponds to the base layer, and delivers it in 
TS over IP to the DVB -T2 Gateway.  

3.  This 1080p25 video stream is transmitted over the 
DVB-T2 broadcast network.  

4.  The program is received by the demodulato r and sent 
to a PC with GPAC software.  

5.  The program (base layer only) is decoded by HEVC 
decoder on GPAC player.  

Expected result : The broadcast video (base layer only) 
is correctly decoded and displayed . 

TVN : Live HEVC encoder  
IETR : HEVC decoder  
TPT : GPAC Player  
ImaginLab : TNT receiver, 
DVB-T2 GW, DVB -T2 
Modulator & Demodulator, 
DVB-T2 transmitters and 
antennas, DVB -T2 
demodulator  
PC : ?  
Display : ?  

T- UC17 - 2  Delivery of B frames (enhancement to 50 fps) 
(MPEG DASH) over the CDN (see Figure 4 )  

The aim of this test is the validation of the broadband 
delivery.  

1.  A multicast stream (1080i50 video over TS/IP) is sent 

to the encoder  

2.  The encoder encodes the program in HEVC 1080p50, 
selects in this bitstream the B frames (enhancement 
to 50fps), segments this enhancement bitstream in 
MPEG DASH and saves the segments and manifest on 
the local origin server.  

3.  The generated segments are regu larly downloaded by 
the CDN capture  points and delivered on the CDN 

cache and streaming servers.  

4.  The manifest and segments are downloaded by the 
GPAC player from the CDN video servers.  

5.  The downloaded manifest and segments are 
compared to the files availabl e on the Origin Server  
(using a software like winmerge) . 

Expected result : The manifest and segments are 

correctly downloaded by the GPAC player  

TVN : Live HEVC encoder  
Arkena : CDN  
IETR : HEVC decoder  
TPT : GPAC Player  
ImaginLab : TNT receptor  
PC : ?  
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T- UC17 - 3  Hybrid delivery (without networks, see Figure 2 )  

The aim of this test is the validation of the hybrid 
delivery with the broadcast and broadband streams 
synchronisation (without networks)  

1.  A multicast stream (1080i50 video over TS/IP) is 
sen t to the encoder  

2.  The encoder encodes the program in HEVC 
1080p50.  

3.  It selects in this bitstream the part 1080p25 (CBR) 
which corresponds to the base layer, and delivers it 
in TS over IP to the PC with GPAC .  

4.  It selects in this bitstream the B frames 
(enha ncement to 50fps), segments this 
enhancement bitstream in MPEG DASH and saves 

the segments and manifest on the local origin 
server.  

5.  The broadcast stream is received by the PC with 

GPAC software. The manifest and segments are 
downloaded by GPAC player on th e encoder local 
web server.  

6.  GPAC generates the 1080p50 video stream from 
these two streams.  

7.  The 1080p50 program is decoded by the HEVC 
decoder.  

Expected result:  The 1080p50 video stream is correctly 
decoded on GPAC player. The enhancement B frames are 
synchronised with  the base layer . 

TVN : Players, Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

PC : ?  

Display : ?  

 

T- UC17 - 4  Hybrid delivery (with emulation of the networks, 
see  Figure 3 )  

The aim of this test is the validation of the hybrid 
delivery with the broadcast and broadband streams 
synchronisation  

1.  A multicast stream (1080i50 video over TS/IP) is 
sent to the encoder  

2.  The encoder encodes the program in HEVC 
1080p50.  

3.  It selects in th is bitstream the part 1080p25 (CBR) 
which corresponds to the base layer, and delivers it 
in TS over IP to the DVB -T2 Gateway.  

4.  It selects in this bitstream the B frames 

(enhancement to 50fps), segments this 
enhancement bitstream in MPEG DASH and saves 
the segments and manifest on the local origin 

server.  

5.  The broadcast stream  is sent by the DVB -T2 
gateway  to the modulator then to the demodulator 
and is finally received by the PC with GPAC 
software. The manifest and segments are 
downloaded by GPAC player on t he encoder local 

web server . 

6.  GPAC generates the 1080p50 video stream from 
these two streams.  

7.  The 1080p50 program is decoded by the HEVC 
decoder.  

Expected result:  The 1080p50 video stream is correctly 
decoded on GPAC player. The enhancement B frames are 

synchronised with  the base layer . 

TVN : Players, DVB-T2 
gateway, Live HEVC 
encoder  

TDF : Modulator / De -
modulator  

IETR : HEVC decoder  

TPT : GPAC Player  

PC : ?  

Display : ?  
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T- UC17 - 5  Hybrid delivery  ( see Figure 4 )  

The aim of this test is the full validation of the hybrid 
delivery.  

6.  A stream (1080p50 video over TS/IP) is sent on a 

multicast stream to the encoder  

7.  The encoder encodes the program in HEVC 1080p50.  

It selects in this bitstream the part 1080p25 (CBR) 
which corresponds to the base layer, and delivers it in 
TS over IP to the DVB -T2 Gateway.  

It selects in this bitstream the B frames 
(enhancement to 50fps), segments this enhancement 

bitstream  in MPEG DASH and saves the segments and 
manifest on the local origin server.  

8.  The 1080p25 video stream is transmitted over the 

DVB-T2 broadcast network.  

9.  The generated segments are regularly downloaded by 
the CDN capt ure  points and delivered on the CDN 

cach e and streaming servers.  

10.  The 1080p25 broadcast program is received by 
the de -modulator and sent to a PC with GPAC 
software  

11.  The enhancement video manifest and segments 
are downloaded by the GPAC player on the CDN video 
servers.  

12.  GPAC generates the 1080p50 vi deo stream from 
these two streams.  

13.  The 1080p50 program is decoded by the HEVC 
decoder  

Expected result :  The 1080p50 video stream is correctly 
decoded on GPAC player. The enhancement B frames are 
synchronised to the 1080p25  

TVN : Live HEVC encoder  

Arkena : C DN 

IETR : HEVC decoder  

TPT : GPAC Player  

ImaginLab : TNT receiver ,  
DVB-T2 GW, DVB -T2 
Modulator & Demodulator, 
DVB-T2 transmitter s and 
antenna s, DVB -T2 
demodulator  

 

 
 

2.5.2.3  Test procedure for Trick mode on broadcast event use case  

This use cases requires the following specific development:  

¶ Trick mode keys implementation in the receivers: Pause/resume, fast forward (or 

equivalent) backward.  
¶ Simultaneous encoding of TV program for broadband (using Dash encapsulation of adaptive 

streaming) and broadcast networks.  In a first phase HD resolution will be used.  
¶ storage and distribution of broadband catch -up files over the CDN and internet  
¶ Insertion of a synchronisation mechanism in both streams. In a first phase PCR will be 

used.  
¶ Dialog between the TV receiver and the  broadband server to carry out pause/ resume 

functions, and the navigation within the stored files.  

These functions will be tested as well as the end - to -end behaviour of the platform:  

¶ Interoperability between the receiver and head -end equipment (e.g. confi guration of T2 
Gateway and Modulator, encoding formats and DASH packaging)  
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Phase one -  laboratory tests:  

 
 

 
Figure 5 : Trick modes on broadcast event ï Phase 1 tests  

 
 
 

Test 
number  

Name and Description  Partner providing 
the equipment  

T- UC06 - 1  Delivery of the encoded HEVC stream over the DVB - T2 
broadcast network  

The aim of this test is the validation of the broadcast 
delivery.  

1.  A player streams one multicast stream video over IP 
(news program)  

2.  The encoder encodes the new  program in HEVC and 
delivers it in TS over IP to the DVB -T2 Gateway.  

3.  The news program is transmitted over the DVB -T2 
broadcast network.  

4.  The news program is received by the modulator and sent 
to a PC with GPAC software.  

5.  The news program is decoded by HEVC  decoder on GPAC 

player.  

Expected result:  The broadcast video is correctly decoded 
and displayed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

TDF :  DVB -T2 GW, 
DVB-T2 Modulator & 
Demodulator, DVB -T2 
transmitter, PC display  
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T- UC06 - 2  Delivery of the HEVC video (MPEG DASH) over 
broadband network  via a the CDN  

The aim of this test is the validation of the broadband 
delivery.  

1.  A player streams one multicast stream video over IP. 
same as previous one  

2.  The encoder encodes the video stream i n HEVC, 
segments the stream in MPEG DASH and saves the 
segments and manifest on the local origin server.  

3.  The generated segments are regularly downloaded by 
the CDN capture  points and delivered on the CDN cache 

and streaming servers.  

4.  The video manifest and segments are downloaded by 
the GPAC player from the CDN video servers and 

decoded by HEVC decoder.  

Expected result:  The video is correctly decoded and 

displayed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

TDF : PC display  

SJ : CDN  

T- UC06 - 3  Trick Mode function (stop/resume)  

The aim is to check the trick mode function implementation 
in the receiver , switch between broadband/broadcast the 

synchronisation mechanism  

1.  A player streams one multicast stream video over IP to 
feed the encoder.  

2.  The encoder delivers two streams in HEVC: one at fix 
format/bit rate to feed broadcast plat - form.   For the 
broadband, the encoder segments the stream in MPEG 
DASH and saved the segm ents and manifest on the local 

web server.  

The two streams are synchronised on the encoder.  

3.  The broadcast program is received by the PC with GPAC 
software.  

4.  GPAC pack player display trick mode function.  

5.  One activates ñpauseò function: the player freeze  the 
video display,  extracts from the signal the 

synchronisation information (PCR/PTS) when video stops 
and stores it  

6.  One activates ñresumeò function. The player connects to 
the broadband video server (CDN). It reads the manifest 
and gets the chunk, calculat e the correspondence 
between the chuncks and the synchronisation 

information. Ask for the chunk corresponding at the stop, 
display it and the following.  

Expected result:  the video resume where the viewer has 
paused the programs (or a little earlier) so tha t no part of 
the program has been missed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

TDF :  DVB -T2 GW, 
DVB-T2 Modulator & 
Demodulator, DVB -T2 
local transmitter, PC 
display  

SJ : CDN  
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T- UC06 - 4  Trick mode function(forward -  backward)  

The aim is to check the trick mode function implementation 
in the receiver , switch between broadband/broadcast the 
synchronisation mechanism  

1.  A player streams one multicast stream video over IP to 
feed the encoder.  

2.  The encoder delivers two streams in HEV C: one at fix 
format/bit rate to feed broadcast plat - form.   For the 
broadband, the encoder segments the stream in MPEG 
DASH and saved the segments and manifest on the local 
web server.  

The two streams are synchronised on the encoder.  

3.  The broadcast program is received by the PC with GPAC 
software.  

4.  GPAC pack player display trick mode function.  

5.  One activates ñpauseò function: the player send the 
broadband video server the synchronisation information 

to state where the video has been stop ped.  

6.  One activates ñbackwardò function. According the number 
of time the viewer pressed ñbackwardò button, the player 
calculated the time backward to display. The player 
connects to the broadband video server (CDN).It reads 
the manifest, calculate the cor respondence between the 
chunks and the synchronisation information. Ask for the 

chunk corresponding at the stop, display it and the 
following.  

7.  One activates ñforwardò function. According the number 
of time the viewer pressed ñforwardò button, the player 

calculated the time forward to display. The player 
connects to the broadband video server (CDN).It reads 
the manifest chunk, calculate the correspondence 

between the chunks and the synchronisation information. 
Ask for the chunk corresponding at the stop, dis play it 
and the following.  

Expected result:  the video displayed starting from the 
requested moment  before the pause when using backward, 
after when using forward  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

TDF :  DVB -T2 GW, 
DVB-T2 Modula tor & 
Demodulator, DVB -T2 
local transmitter, DVB -
T2 demodulator, PC 
display  

SJ : CDN  
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Phase 2  ï Real network tests :  
 
The same test as phase 1 will be carried out in real condition.  
 

 

 
Figure 6 : Trick modes  on broadcast event ï Phase 2 tests  

 

Test 
number  

Name and Description  Partner providing 
the equipment  

T- UC06 - 1  Delivery of the encoded HEVC stream over the DVB - T2 
broadcast network  

The aim of this test is the validation of the broadcast 
delivery.  

6.  A player streams one multicast stream video over IP 

(news program)  

7.  The encoder encodes the new program in HEVC and 
delivers it in TS over IP to the DVB -T2 Gateway.  

8.  The news program is transmitted over the DVB -T2 

broadcast network.  

9.  The news program is rece ived by the modulator and sent 
to a PC with GPAC software.  

10.  The news program is decoded by HEVC decoder on 
GPAC player.  

Expected result:  The broadcast video is correctly decoded 

and displayed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

Imagin lab :  DVB -T2 
GW, DVB -T2 Modulator 
& Demodulator, DVB -
T2 transmitter,  

TDF: T2 demodulator 
PC display  
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T- UC06 - 2  Delivery of the HEVC video (MPEG DASH) over 
broadband network  via a the CDN  

The aim of this test is the validation of the broadband 
deli very.  

1.  A player streams one multicast stream video over IP . 
same as previous one  

2.  The encoder encodes the video stream in HEVC, 
segments the stream in MPEG DASH and saves the 
segments and manifest on the local origin server.  

3.  The generated segments are regularly downloaded by 
the CDN capture  points and delivered on the CDN cache 

and streaming servers.  

4.  The video manifest and segments are downloaded by the 
GPAC player from the CDN video servers and decoded by 

HEVC decoder.  

Expect ed result:  The video is correctly decoded and 

displayed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

TDF : PC display  

SJ : CDN  

T- UC06 - 3  Trick Mode function (stop/resume)  

The aim is to check the trick mode function implementation 
in the receiver , switch between broadband/broadcast the 

synchronisation mechanism  

5.  A player streams one multicast stream video over IP to 
feed the encoder.  

6.  The encoder delivers two streams in HEV C: one at fix 
format/bit rate to feed broadcast plat - form.   For the 
broadband, the encoder segments the stream in MPEG 
DASH and saved the segments and manifest on the local 

web server.  

The two streams are synchronised on the encoder.  

7.  The broadcast program  is received by the PC with GPAC 
software.  

8.  GPAC pack player display trick mode function.  

9.  One activates ñpauseò function: the player freeze  the 
video display,  extracts from the signal the 

synchronisation information (PCR/PTS) when video stops 
and stores it  

10.  One activates ñresumeò function. The player connects 
to the broadband video server (CDN). It reads the 
manifest and gets the chunk, calculate the 
correspondence between the chuncks and the 

synchronisation information. Ask for the chunk 
corresponding at the stop, display it and the following.  

Expected result:  the video resume where the viewer has 
paused the programs (or a little earlier) so that no part of 
the program has been missed  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

Imagin  lab  :  DVB -T2 
GW, DVB -T2 Modulator 
& Demodulator, DVB -
T2 transmitter  

TDF : T2 demodulator 
PC display  

SJ : CDN  
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T- UC06 - 4  Trick mode function(forward -  backward)  

The aim is to check the trick mode function implementation 
in the receiver , switch between br oadband/broadcast the 
synchronisation mechanism  

1.  A player streams one multicast stream video over IP to 
feed the encoder.  

2.  The encoder delivers two streams in HEVC: one at fix 
format/bit rate to feed broadcast plat - form.   For the 
broadband, the encoder segments the stream in MPEG 
DASH and saved the segments and manifest on the local 
web server.  

The two streams are synchronised on the encoder.  

3.  The broadcast program is received by the PC with GPAC 
software.  

4.  GPAC pack player display trick mode function.  

5.  One activates ñpauseò function: the player send the 
broadband video server the synchronisation information 

to state where the video has been stopped.  

6.  One activates ñbackwardò function. According the number 
of time the viewer pressed ñbackwardò button, the player 
calculated the time backward to display. The player 
connects to the broadband video server (CDN).  It reads 
the manifest,  calculate the correspondence between the 
chunks and the synchronisation information. Ask for the 

chunk corresponding at the stop, display it and the 
following.  

7.  One activates ñforwardò function. According the number 
of time the viewer pressed ñforwardò button, the player 

calculated the time forward to display. The player 
connects to the broadband video server (CDN).It reads 
the manifest chunk, calculate the correspondence 

between the chunks and the synchronisation information. 
Ask for the chunk correspondin g at the stop, display it 
and the following.  

Expected result:  the video displayed starting from the 
requested moment , before the pause when using backward, 
after when using forward  

TVN : Live HEVC 
encoder  

IETR : HEVC decoder  

TPT : GPAC Player  

Imagin Lab :  DVB-T2 
GW, DVB -T2 Modulator 
& Demodulator, DVB -
T2 transmitter DVB -T2 
demodulator  

TDF : DVB -  T2 
demodulator, PC 
display  

SJ : CDN  
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2.5.2.4  Test procedure for PIP insertion for sign language use case  (Terrestrial)  

 
The following figures below describe the environment used for the tests procedure: Figure 9 for 
tests 1, 2 and 4, Figure 8 for test 4, Figure 7 for test 3.  

 

 
 

Figure 7 :  Sign language demonstrator (Step 3)  
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Figure 8 :  Sign Language Demonstrator (Step 4)  
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Figure 9 :  Sign language demonstrator (Step 1, 2 and 5 )  












































































