


Audience expectation 
is on the up!
Today’s broadcast audiences are 

seeking more. They want user 

defined, on demand content. 

They want access to real-life 

experiences like live concerts 

and sports events.  They value 

feeling ‘in the moment’ and are 

seeking the experience through 

video streaming and live social 

media. 

Broadcasters are embracing this 

change in consumer demand, 

offering a compelling  ‘Direct 

to Consumer’ proposition, 

focused on distributing content 

directly to audiences as and 

when they want it.  However 

in adopting this strategy, they 

are also increasing the pressure 

to deliver a quality broadcast 

performance.  Setting high 

expectations with audiences is 

leaving little room for failure 

and they won’t accept buffering 

just as the winning goal is about 

to cross the line or a distorted 

picture as the headline act is 

taking to the stage!    

 

Quality of Experience (QoE)
The Quality of Experience (QoE) can be a key differentiator for 
broadcasters and if it lives up to audience expectation it can be the 
key attribute which keeps audiences ‘in the moment’. When audiences 
sign up to a broadband provider for a defined level of bandwidth they 
expect to get the agreed level of throughput on their video streaming, 
on-demand or live.  But often that is not delivered.  

A recent survey by Akamai discovered that ‘consumers abandon 
video streaming if it is delayed by more than two seconds.’ So if 
broadcasters fail to deliver and audiences may choose to experience 
their ‘moment’ elsewhere.  
 
The reason for failure? Often impairments impact the level of network 
throughput, consequently affecting the output and what audiences see 
on screen.  Even without any impairments on a network the level of 
throughput can be affected - if only by a minor amount.  So if you 
add in impairments such as packet drop and latency things can change 
dramatically. For example tests show that just a 1% packet drop can 
cause throughput to drop by up to 90%.

Achieving Assurance on QoE
So what can broadcasters do to get assurance on QoE for their 
audiences?  Accenture stated in their ‘Future of Broadcasting V’ report 
that Broadcasters now ‘have to be able to offer content anywhere 
(on and off network), anytime (live or time-shifted) and on any device 
(laptops, PCs, tablets and smartphones), at a low latency and in an 
easy-to-use, intuitive format.’  

This is a lot to have to address and respond to, but the risk of doing 
nothing is the risk of losing the audience.  
So what are the options? Carry out robust testing!



Use a PC based Network Emulator or Freeware 
network emulation
• In general these systems can’t support full bandwidth and 

so they will have limited use.
• They have poor accuracy which means the test results are 

not repeatable.
• This means there is inconsistency in your results so the 

data you get is not reliable enough to base decisions on.

Test using network emulation to experience exactly what the audience would.
With network emulation you can test your video streaming and understand the exact quality 
of experience your audience is receiving. 

TCP
Over 80% of network traffic is transported 
using TCP.  On demand services such as 
Netflix, You Tube and Amazon all use TCP 
to stream content to end users. 
 
To stream the content the service transmits 
the video via packets across the broadband 
network.  As packets travel across the 
bandwidth, impairments such as latency can 
impact the throughput rate at which they 
travel and consequently packet loss occurs.  
The more impairments on the network the 
less the available throughput. 
 
As a result when it is impaired below the 
bandwidth of the video stream and there 
is not enough to continue the replay, the 
transmission goes into ‘buffering’ mode, 
leaving the user with interruption and a 
buffering wheel on screen rather than the 
content they wanted.

Test with fiber reels  
• Too big – you need 200km of fiber to simulate 1ms 

latency!
• Costly – how many reels! (22 fiber reels, each one 

200km to simulate latency from LA to NY)
• Long distance means signal is reduced (so amplifiers 

are required in the optical path). 80dB loss through a 
200km length of fiber.

• Can’t easily adjust latency. 

Lets take a look a how Network Emulation can be used to test video streaming
When it comes to video, there are two common methods of video transfer; Transmission Control 
Protocol (TCP) and User Datagram Protocol (UDP) and each are suited to different types of 
video streaming.  Taking each as an example;

Lets look at the testing options:



UCP

UDP doesn’t use the same reliable transport 

mechanisms as TCP and so there is no loss 

of throughput when impairments are added 

to the network, so this is the option often 

selected for live streaming as their isn’t any 

interruption to the stream.  

However as UDP doesn’t make any effort to 

recover any packets lost through 

transmission the output is still affected and 

becomes evident to the users through 

degradation in image quality. 

Gain an understanding on how video content will be received by the user prior to network
deployment by introducing network emulation to the testing process.

The Solution: Add emulation to your testbed

Determine the actual service experience for end users



Using JAR:Emulate you can simulate the 

exact network set up you want to test and 

then emulate real network conditions by 

adding impairments such as, latency, packet 

drop and delay.

In doing this you can test out the application used to stream the content, replicating the exact 

conditions you expect it to perform under and get a visual of the output exactly as the end user 

audience would.

Building network emulation into the broadcast testbed and testing how video will stream 

prior to its deployment will reduce any risk of audiences being disappointed with their 

experience. 

At a time when finding growth areas in broadcast is a pressing issue, this can help 

broadcasters gain market share across ‘video on demand services’, a vital area for driving 

business growth!  

Video and Audio - Dedicated Impairments

Dedicated impairments allow smart degradation of video (H.264), audio streaming, RTP, RTCP and 

much more.  You can understand how robust your AV equipment is to corruption of video or 

audio framing and view analytics information on video format internals.
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