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Why a collaborative project 
to optimize the consumption 

of Video 
Distribution Networks ?  
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Are ICT technologies “green” 
technologies? 
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What about the Internet? … 



… And what about video 
networks? 
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Video Highlights 

It would take an individual over 5 million years to watch the 
amount of video that will cross global IP networks each month 
in 2019…. 

The sum of all forms of video (TV, video on demand [VoD], 
Internet, and P2P) will be in the range of 80 to 90 percent of 
global consumer traffic by 2019.  

Internet video to TV doubled in 2014. Internet video to TV will 
continue to grow at a rapid pace, increasing fourfold by 2019. 
Internet video to TV traffic will be 17 percent of consumer 
Internet video traffic by 2019, up from 16 percent in 2014.  

Consumer VoD traffic will double by 2019. HD will be 70 percent 
of IP VOD traffic in 2019, up from 59 percent in 2014.  

Content delivery network traffic will deliver over half of all 
internet video traffic by 2019. By 2019, 72 percent of all Internet 
video traffic will cross content delivery networks, up from 57 
percent in 2014. 
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Video distribution networks 

Broadcast Broadband 

Terrestrial Satellite Cable Mobile ADSL Fiber 

OTT IPTV 
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Video distribution networks 

Broadcast Broadband 

Terrestrial Satellite Cable Mobile ADSL Fiber 

OTT IPTV 



CONVINcE 
Consumption OptimizatioN in VIdeo 

Networks 
http://convince.wp.tem-tsp.eu/ 

Contact : raoul.monnier@thomson-networks.com  



Workshop On Green Communications 
System 

11 02/03/2016 

• Main focus: To optimize the end to end power consumption in 
IP-based video distribution networks  

• The project addresses: 
– Video encoding/transcoding 

– Adaptive bit streaming 

– Core/metro networks 

– Access networks, 4G 

– CDN 

– Routing protocols, SDN 

– Fixed & mobile terminals 

– Displays  

• With transversal activities 

Project objectives 
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The CONVINcE consortium 

Eureka/Celtic + project 

Started in September 2014 
End in September 2017 

15 Partners, 4 countries 
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Project structure 
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High-Level Architecture (HLA) 

Main characteristic: diversity and complexity!  

•Low-Layer Network 

•Content Distribution Network  

•Video Distribution Network 
3 layers HLA 

• Non-cloud based (State of the Art) 

• Edge-cloud 

• SDN/NFV 

3 categories of 
architectural 

solutions 

• Request routing 

• Content routing 

• Content processing 

• Security 

CDN 

•  On-Demand Video Streaming 

• Live Video Streaming; Cloud Gaming  

• Camera-Based Sensor Network (Video surveillance) 

4 application 
scenarios 

Formal representation of the video flow in VDN   
 VFxyz = f (network solution; video flow element; 

application) 



Performance optimization 
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Introduction to  
Performance Optimization 

• End-user performance (QoE) and 

• System performance (e.g., energy 
consumption, QoS) 

VDN performance 
optimization refers 

to 

• Where the e2e power consumption is 
optimized for a given set of 

• QoS parameters and 

• QoE metrics 

Performance 
optimization ends 
up in a trade-off 

• Most performance limiting networking 
segment in an e2e chain is the               
wireless LAN - terminal, because of 

• Minimum e2e throughput and 

• Largest power consumption 

Important 
observation 
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General procedure 

Define 
The block diagram and the component elements like access, 

backhaul and transport, core network and servers 

Measure 
and model 

The power consumption of each element in steady state and 
when serving video flows 

Measure 
and model 

The throughput provided by each network element 

Select The network elements with minimum throughput/channel in the 
e2e network chain; this gives the system throughput 

Do End-user performance optimization in terms of best terminal QoE 
and minimum power consumption 

Do System performance improvements in terms of reducing the 
power consumption for other networking elements  
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Example: networking scenario 

A networking scenario is considered to show the optimization concept 
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Procedure for end-user 
performance optimization 

Plot the function CU = f(GR) 

• CU refers to both QoE and power consumption; for both of them, CU € (0, 1) 

• Given that the best QoE is towards GR = 1 and the minimum power consumption is 
towards GR = minimum 

Goodput Ratio (GR) is defined 
to be the ratio of measured 
throughput to optimal 
throughput wrt best 
performance 

 

 

 

 

Do performance optimization: find the optimal value for CU = f(GR) 
corresponding to GRopt 
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Performance Optimization for Live Video 
Streaming at edge-cloud architecture 

• CONVINcE edge-cloud architecture Given 

• Power minimization for individual entities Do 
• Measure the e2e throughput/channel for every individual entity in 

the e2e network chain; measure QoE at terminal 

• Select the individual entity with minimal e2e throughput/channel 
and denominate this throughput as being the system throughput  

• Plot the function CU = f (GR)  

• Select the optimal value for this function; select accordingly the 
values for QoEopt and optimal power consumption wrt GRopt 

Also 

• Specific requirements for power minimization of other entities in 
terms  of (e.g.) 
• Minimum power consumption for headend ∩ 

• Minimum power consumption in Edge Cloud ∩ 

• Best route with reference to minimum power consumption (Internet) ∩ 

• Minimum power consumption in RAN 

Subject 
to 



Conclusions 

CONVINcE is a 3 year project addressing the E2E consumption 
optimization of video distribution networks 

At mid-term, good results are available 

Among others, basics for system and end-user performance 
optimization are laid 

Future work is about further developing the system and to 
setup the CONVINcE demonstrators 

See more : http://convince.wp.tem-tsp.eu/  

1st Workshop on Green Communication 
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Thank you! 
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