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  Working with Quality Assurance 

!QA" in video distribution over the last  

decade# we are delighted to see how much 

the area has evolved and what remarkable 

results can be achieved$ In deployments# we 

have seen everything from reductions in 

trouble resolution time from days to hours# 

to cuts by half of incoming first line support 

calls and truck rolls almost reduced to zero$ 

All of this giving QA projects the quickest 

return on investment we have seen in  

the business$ 

Since the birth of Agama# we have had the 

benefit of experiencing several generations  

of video distribution technologies# and their 

impact on the operators% bottom&line$  

The operators and their inherent ways of 

working have evolved from the traditional 

broadcast industry to today%s wide variety 

of digital distribution technologies and  

business models' all of which require unique 

approaches to cost efficiently ensure their 

service quality$ These requirements# and a 

close cooperation with a large number of 

operators# have been the constant driver for 

our innovation over the years$

When working hands&on with digital 

video quality issues ten years ago# it became 

clear that network&only test and monitoring 

was not enough for efficient quality  

management and problem resolution$ The 

next&generation solutions# with specialized 

video monitoring and analysis probes# 

worked well to manually track down  

headend and core network problems$ But 

when the number of customers increased 

and the last&mile solutions grew more  

complex# as in the case of IPTV# hybrid cable 

and OTT# new approaches became necessary$

Looking back# the reason for us to 

invent our embedded STB monitoring and 

accompanying umbrella systems in ())* 

was to offer operators a solution that could 

support their viewer expansion in more 

complex delivery technologies without 

needing to scale out the advanced tech  

support team accordingly$ As we saw it# to 

meet this goal# the helpdesk%s first line had 

to be able to solve many more reported 

problems in the first call without escalation$ 

In this they needed an easy&to&understand 

presentation of the causes of current and 

historical problems from each and every 

customer# all available at their fingertips 

when the customer called in$

The next step will be to support the 

new OTT and multi&screen services with 

their very large customer bases# multiple 

device types# per session signaling# cloud 

based infrastructures# adaptive bitrates and 

unmanaged networks in possibly worldwide 

scenarios$ This will further emphasize the 

role of video QA solutions as mission critical 

business support systems$ 

These are exciting times in the  

ever&evolving TV market$ As I believe there 

are still relatively few operators who have 

taken on truly strategic approaches to control  

their delivered service quality# it is with 

great enthusiasm we take the opportunity  

to support the Videonet team in their  

presentation of experiences from the field 

and analysis of the future requirements on 

video QA$ By contributing to this report we 

hope to# together with operators and other 

key industry players# shed light on approaches# 

experiences and results from QA work$

IBC()++ is now just around the corner$ 

Apart from showcasing QA strategies and 

products for both traditional TV and new OTT  

services there# we will continue the discussion 

on how this quest for control of video  

delivery quality can be further improved$  

I look forward to seeing you there, ��

BY MIKAEL DAHLGREN , CEO, AGAMA TECHNOLOGIES 

Introduction: 
TV service quality -  
a technical matter with 
clear business impact
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An increased focus on Quality Assurance for video 
delivery can reduce churn and operating costs, while 
helping service providers di"erentiate themselves  
in an increasingly competitive marketplace. With its 
relevance to the connected home and multi-screen  
TV, as well as traditional services, Quality Assurance 
deserves to be on the boardroom agenda.   

PHILIP HUNTER REPORTS. 
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  HOW QA IMPROVES THE SERVICE 
PROVIDER BUSINESS

Quality Assurance !QA" has become a major business issue for 

Pay TV operators# vital in competitive terms both f or keeping 

customers happy and reducing the cost of support$ The benefits 

of an increased focus on QA can include reductions in churn 

through greater service reliability and quality# bu t also through 

improved and more proactive customer support$ Customers are 

also pleased when problems are fixed more quickly# which can be 

when they are led to the solution themselves over the phone with 

the help of remote diagnostics$ A good reputation for service can 

attract new customers# while also encouraging existing ones to 

exploit new features and boost ARPU !Average Revenue Per User"$

Reductions in operating cost can also be achieved through 

avoidance of truck rolls# getting installation righ t first time# and 

being better prepared at the call centre to reduce time  spent on 

the phone with customers$ Reducing -No Fault Found% !NFF" 

instances and the number of set&top boxes !STBs" that are 

returned to the operator when they are actually wor king  

perfectly# are also important considerations$

One IPTV and triple&play provider# SaskTel in Canada#  

has made quality a service differentiator rather th an relying on 

discounting to compete in a competitive market$ Using a service 

assurance programme# the company reduced churn from around 

*$*. to approximately (. in three years$ That progr amme also 

led to a ((. decrease in truck rolls and rework rates of just *.$

Irish triple&play operator Magnet Networks introduc ed 

embedded monitoring in their STB population and red uced  

customer complaints by half in the first month$ Wit hin two 

months it had reduced customer credits paid in the event of  

complaints by /).$ These are figures that should im press the 

boardroom and not just the engineering department$

Meanwhile# KPN in the Netherlands has adopted proactive 

monitoring for new customers# starting as soon as the STB starts 

receiving the service# to enable proactive management of ��



VIDEONET | ISSUE 7 | WWW.V-NET.TV

QUALITY  
ASSURANCE

sponsored by

any early faults and so reduce 

churn in the first months of a  

new subscription$

There is a growing emphasis on 

proactive monitoring# attempting to 

identify problems before they occur 

and# where possible# preventing 

them from happening in the first 

place$ If this cannot be achieved# 

proactive monitoring at least makes 

it possible to warn customers in advance of 

problems or acknowledge that there is an 

issue$ Several operators have reported that 

the mere act of owning up to a fault can 

improve customer satisfaction and even 

reduce churn$ 

Some operators feel monitoring still 

has further to go at the customer end of the 

network# by obtaining more information  

relevant to service quality from the set&top 

box$ And even operators who are satisfied 

with their current monitoring will have  

to extend their QA strategies as they start  

to take responsibility for video services 

delivered over a home network and expand 

their footprint beyond their own infrastructure  

with over&the&top !OTT" offers$ 

The impact QA has on the overall health 

of a service provider TV business should  

be acknowledged at every level of the  

organisation$ QA solutions vendor Agama 

Technologies estimates that more than half 

the users of its monitoring and analysis 

tools are now non&technical people involved 

in functions like customer service# for  

example$ This reflects the fact that QA has 

the potential to improve business processes 

and contribute to overall profitability$ 

In truth# the line between technical and 

business staff can be rather blurred# anyway$ 

One major benefit of the latest systems for 

monitoring Quality of Experience !QoE" is 

that more issues relating to the service 

itself# including service availability# are now 

resolved by first line support staff$ This 

saves money as fewer fully qualified service 

engineers are needed to support a given 

number of customers$

It also means problems tend to be 

resolved quickly# because the process of 

escalating customer calls up to second or 

third line support itself results in delay$ 

More problems are now resolved either 

automatically or by less experienced  

personnel without requiring a site visit and 

the dreaded -truck roll%# which can increase 

support costs by an order of magnitude$ 

Given the wide ranging benefits  

that can be obtained through existing  

monitoring systems# there is now growing 

acknowledgement that QA can play an 

important role at all levels of a Pay  

TV operator%s business and not just in  

engineering$ For Pay TV operators and free&

to&air broadcasters alike# delivered service 

quality has become a major theme and  

decisions relating to QA should be a matter 

for the CEO just as much as the CTO$ 

 

  UNDERSTANDING WHAT 
THE CUSTOMER SEES

In the early days of broadcasting# when TV 

was entirely terrestrial and free&to&air# QA 

ended when the signal left the transmitter$ 

The first big change came with cable TV  

services# since QoE then depended on a 

physical network as well as the signal that 

went in at the headend$ Pay TV also raised 

expectations of service among customers 

and meant the operator%s responsibility ran 

all the way to the set&top box$ As a result# 

not only the headend but the whole network 

had to be monitored$ 

When telcos# often incumbents within 

their country# started to introduce their 

IPTV services last decade# they already had 

comprehensive monitoring systems in place$ 

But these systems were designed for  

monitoring voice and data transmission#  not 

ONE"MAJO="BENEFI)"OF")HE"LA)E )"
 > )EM "FO="MONI)O=ING"QOE"I ")HA)"
MO=E"I  !E "=ELA)ING")O")HE" E='ICE"

I) ELF?"INCL!DING" E='ICE"A'AILABILI)>?"
A=E"NO%"=E OL'ED"B>"FI= )"LINE" !PPO=) "
 )AFF&")HI " A'E "MONE>"A "FE%E="F!LL>"

Q!ALIFIED" E='ICE"ENGINEE= "A=E"NEEDED&

��

The impact QA has on the overall health 

of a service provider TV business should 

engineers are needed to suppor t a gi

number of customers$

 ��
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video# and were unable to correlate network 

performance issues such as dropped IP 

packets with end service quality$ 

The monitoring systems also stopped 

short of the STB# with the operator taking 

responsibility for voice or data delivery  

as far as the access network edge# often  

terminated by a router$ 

As Martin Dijkink# Senior Process 

Manager for IPTV at KPN# the market leader 

in Dutch fixed and mobile telecommunica&

tions# points out0 1As an Internet Service 

Provider we did a lot of network monitoring# 

using network analyzer solutions from 

Alcatel&Lucent as the main tools for problem 

investigation$ With this solution we could 

see network errors through residential  

gateways# but we never reached the set&top 

box$ Network quality became a whole  

different subject when we started with IPTV$2

The quality of the copper network  

running from the central offices to customer 

homes became vital# because effective IPTV 

service required the maximum bandwidth 

possible with minimal variation$ KPN  

therefore started looking for a dedicated IPTV 

monitoring solution that would complement 

its existing network management tools$ Today 

it has a complete end&to&end monitoring  

solution for its IPTV service and has adopted 

proactive monitoring for new customers#  

kicking in immediately the service starts up$

For Pay TV operators generally#  

proactive monitoring can improve customer 

satisfaction and reduce churn# not just by 

avoiding  problems# but also because it 

allows customers to be warned when they 

might occur$ This can be particularly  

valuable for new customers because  

teething troubles# by their nature# tend to 

occur early on and can cause loss of  

confidence in the service before it has had a 

chance to settle down$ 

One of the most important innovations 

in QA today is therefore the ability to  

understand what the customer actually 

sees# rather than just the state of devices 

distributing services from a headend$ One 

company that can demonstrate the business 

impact of this improved visibility is Irish 

triple&play operator Magnet Networks# 

which was set up in ())3 to deploy IPTV 

over FTTH !Fibre To The Home" in new 

housing developments and later introduced 

IPTV over ADSL lines$ 

From the outset# the company could 

monitor the quality of the service leaving 

the headend# but it initially had no idea 

what quality customers were seeing$ So 

rather than relying on customer calls for 

feedback# it introduced embedded monitoring  

client software from Agama# running on 

Motorola VIP series IP set&top boxes$ 

According to Magnet%s IPTV Manager# Eoin 

Halpin# this was a key move$ 1This embedded 

client measures the video quality the  

customer sees#2 he points out$

The deployment of embedded monitoring  

in STBs means Magnet can compare the  

service with its availability target$ Knowing 

the quality of video delivered to the  

television itself led to immediate cost  

savings after deployment because it reduced 

the amount of credit paid to customers  

complaining about faults$ Magnet now had a 

mechanism for telling immediately which 

complaints were well founded and which 

were not 4 and it turned out that some  

customers were simply trying their luck$ 

1We would get a certain number of 

fault cases# primarily when customers 

receive the bill# when they would call and 

say they should not have to pay this because 

they are getting poor quality#2 explains 

Halpin$ 1We were able to reduce complaints 

by *). straightaway and within two months 

of having the embedded software client in 

the boxes we were able to reduce credit to 

customers by /).$2 It is worth noting that 

these savings were made without any 

change to the service itself# highlighting how 

monitoring can achieve direct cost savings$ 

Agama# which helped pioneer the  

concept of end&to&end# multi&metric  

monitoring# targets telcos and other digital 

TV service or network operators with its 

video quality assurance and monitoring 

solutions$ With a modular product range# 

the Agama DTV Monitoring Solution  

features software&based products for  

headend# network# portable and in&home 

monitoring of video service quality$ The 

solution is focused on continuous real&time 

monitoring# but also features components 

for off&line content verification# visual  

confidence monitoring and active testing$

The solution includes the Agama 

Analyzer range for headend and distribution 

network monitoring# and the Agama 

Embedded Monitoring Solution extends  

the coverage to the customer premises  

equipment# e$g$ the set&top box# so that an 

operator can accurately monitor the service 

quality experienced by each customer$

This quality measurement data is trans&

ferred to the Agama Enterprise Server# which 

centrally gathers and presents the data 

from any number of Analyzer and Embedded 

Monitoring probes to provide processed 

 ��
N5<)+0J(!&8525!07!3/!.==.2<*/0<,!).2!!
.=523<.27!<.!<3R5!257=./7040+0<,!).2!!
Q.E!./!-./<5/<!.<852!<83/!<8502!.:/S

��



VIDEONET | ISSUE 7 | WWW.V-NET.TV

QUALITY  
ASSURANCE

sponsored by

information that is valuable not only to 

the network operations staff# but to customer 

care staff and management$

Having purchased its first Agama 

Analyzer back in ())* to monitor the  

quality of the IPTV service leaving the  

headend# Magnet now has Analyzers at each 

of its four Points of Presence !POPs"# which 

connect access networks to its nationwide 

fibre backbone$ The company also 

uses three mobile Analyzers that 

can be -dropped% into a communica&

tions room if needed$ According to 

Halpin# detailed information  

available at the STB level has 

speeded up resolution of genuine 

faults by pinpointing them more 

quickly$ This is especially the case 

when faults occur higher up the 

chain# as in a POP$ 

2If there is an issue with a particular 

POP# we can see that higher up the chain 

rather than going down to STB level#2 he 

explains$ 1This enables us to direct our 

resources and fix problems more quickly$2

As well as the immediate efficiency  

savings and improvements in customer  

satisfaction# faster fault resolution reduces 

the amount spent on overtime payments to 

Magnet%s engineers$ This is because more 

problems are resolved during the normal 

working day$ As Halpin explains# 1We find 

most of our faults in POPs occur during  

the day$ Generally these are issues in the  

co&location room and are caused by  

human intervention with things like  

adjustments to power$ So if there is a 

problem at 5pm it is now more likely to 

be fixed almost immediately# rather than 

waiting until 6pm or /pm when the guy 

fixing it is on overtime$2 

Another vendor that enables set&top 

box monitoring to help service providers 

improve QoE is Mirifice# which provides 

monitoring and automated test systems 

for STBs and integrated digital TVs#  

plus the MiriMON solution to provide  

broadcasters and TV network operators 

with what the company calls true Customer 

Experience Management !CEM"$ MiriMON 

provides monitoring via a small software 

agent that resides on the STB and gathers 

telemetry data$ 

According to Andy Scott# Director of 

Product Marketing at Mirifice# interest in 

the role of QoE has grown as more operators 

recognize the need to understand their  

customers% preferences and problems$ 

1Operators also see QoE and better customer 

support as a way to differentiate from the 

emerging threats from new OTT entrants 

like Netflix and Apple TV#2 he adds$ 

1The main challenge for most operators 

is to get a meaningful view of TV service 

delivery into the customer home#2 Scott 

continues$ 1Traditional approaches cannot 

provide a view of device performance# 

access network performance or home  

network performance$2

MiriMON works in real&time and across 

the full population of consumer devices and 

uses an easily deployed software agent# with 

low resource requirements# on every device$ 

There is no 7probe7 hardware to deploy$ This 

approach is being used today to monitor 

IPTV !multicast8unicast"# Progressive 

Download VOD# DVB&T and time&shifted 

viewing in large commercial deployments$ 

1Our key measure for end customer  

experience for TV playout is 7seconds of  

disruption7 and the goal is zero#2 Scott adds$ 

1Other key measures for TV quality are  

service availability# channel change time and 

STB and service responsiveness$2

Witbe is another company that is using 

enhanced monitoring to help Pay TV operators  

differentiate their services$ Active robots 

are connected to the video and audio signals 

behind the STB# enabling them to -see% and 

-hear% just like a subscriber$ They interact 

with the service by sending infrared signals 

to the STB much like a remote control$ As a 

result# they can provide accurate application 

response times as well as metrics on video 

and audio quality$

A number of Microsoft Mediaroom  

customers# including Deutsche Telekom# 

SingTel# Portugal Telecom and Du use this 

approach for IPTV services and can rely on 

performance indicators like channel change 

times# menu response times for the User 

Interface and any interactive service# and 

the performance and availability of VoD 

!Video on Demand" and DVR assets$ 

These are the kind of metrics of value 

to everyone involved with a Pay TV  

operation$ Like a growing number of  

operators# QA vendors understand that the 

industry has progressed beyond technical 

data measurement to metrics that identify 

real service impact at the customer level# 

and which can directly affect subscriber  

satisfaction and ultimately ARPU$
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  BENEFITING EVERY 
PART OF A BUSINESS,  
LARGE OR SMALL

 

 

The savings and service improvements  

related to troubleshooting# like those 

achieved by Magnet# can quickly be realized 

by many smaller operators when they deploy 

STB monitoring for the first time$ However# 

a focus on QA# and especially on more  

comprehensive and proactive monitoring# 

will benefit large operators even more$ 

Telenor Norway# the incumbent  

telecommunications carrier in that country# 

which supplies IPTV over its broadband  

network# provides an example of how a  

combination of core network and set&top 

box monitoring can have a significant impact 

on key business processes# ultimately  

leading to higher customer satisfaction and 

reduced costs$

Telenor started using Agama QA  

solutions during ())9 for monitoring end&

to&end multicast delivery# KPIs# and for 

debugging$ The company is currently 

expanding its use of these technologies to 

monitor both live IPTV and VoD in its  

network$ It uses monitoring probes at the 

headend and in the core network# as well  

as embedded in all customer TV&boxes$ 

These probes are constantly monitoring 

everything from encoding quality and the 

correctness of signals# through transport 

quality in the network to incoming video 

signal quality and STB related parameters# 

and reporting this back$

One of the benefits for Telenor is the 

extent to which it can work proactively  

to prevent or anticipate problems$ The  

company monitors all interfaces in its  

network so that when bit errors occur on 

any link# it can reroute traffic and then  

fix the error before customers notice any 

problem$ The operator can see when  

channels are not available or if quality is 

lower than it should be# and react accordingly$ 

1We study faults over time to see if it 

could be a persistent fault or not#2 explains 

:ystein Aasen# Section Leader for TV and 

Streaming at Telenor Norway$ 1And we have 

defined a threshold alarm for minor and 

major faults we monitor$ Based on those 

alarms we are solving the problems before 

they cause problems for our customers$ 

1We often see that the TV service can 

suffer from network faults# without network 

alarms being raised$ Typically the node#  

network port or IP&traffic is functioning# but 

the multicast protocol or configuration is 

bad$ In such cases constant monitoring of 

channel quality is crucial for us so we can 

detect situations early# fix the problem 

quickly# and stop the storm of calls to  

customer care$2

When a customer does call the  

company# staff know what their latest 

quality experience is through use of TV&box 

embedded monitoring probes$ 1As a result 

we can reduce the call&time# debug faster 

and increase customer satisfaction#2 Aasen 

points out$
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Aasen lists the benefits of Telenor%s  

QA capabilities$ These include ability to  

pinpoint faults more accurately# so helping 

the company identify where the solution  

lies while reducing the time and cost of  

remedies$ 1The monitoring solution gives  

us increased customer satisfaction# lower 

support costs# faster resolution of faults# 

fewer calls about problems# and reduced call 

times#2 he adds$ 1We also have a greater 

potential for reducing churn# which has not 

been fully exploited yet$2

The monitoring solution also helps 

Telenor with decision making# because of 

the reports available on performance and 

quality related KPIs$ 1On a regular basis#  

we also follow up the channels with the  

lowest quality and we plan to do so for the 

customers reporting the lowest quality as 

well#2 Aasen explains$ 

The intelligence available from the 

monitoring systems is proving beneficial 

right across the company$ For example# in 

the service environment# there is more data 

and -evidence% that can be used in the event 

of multi&vendor home network problems or 

to consider improvements on set&top boxes$

1At first# we believed the monitoring 

tool was most valuable for the operations 

staff in our distribution network$ After a 

year in production# however# we see that  

the TV&service environment# which has the  

most end&to&end focus and responsibility# is  

benefiting the most from this#2 Aasen reveals$

Jonas Palm;r# Sales Director at Agama# 

points out that a number of larger operators 

are using monitoring information for trend 

analysis so they can understand underlying 

problems$ They also move real&time  

information out to the customer support 

interface$ 1We have seen that this# for 

instance# can reduce the number of calls 

coming into the first line of support by as 

much as /*.#2 he reveals$ 

In some cases# even when monitoring is 

already in place# the optimizations made 

possible using advanced QA solutions are 

still valuable$ For example# an operator can 

still lose money on site visits by engineers 

and unnecessary replacement of equipment 

that is not faulty# particularly STBs$ 

Furthermore# without continuous embedded  

monitoring it is often just as hard to identify 

a problem at the customer premise as it  

is remotely$ 

This can lead to engineers attending 

homes# being unable to identify the  

problem# and as a result replacing parts that 

are not faulty at all# partly to keep the  

customer happy$ According to Mirifice# 

3)4/). of consumer devices returned by 

Field Engineers turn out not to be faulty#  

incurring significant costs that can be 

avoided by effective monitoring$ 1Reducing 

truck rolls and better diagnostics for field 

engineer visits will avoid unnecessary 

device swaps#2 Mirifice points out$

With monitoring# more faults can  

be detected remotely# and even when an 

engineer does have to be sent out# the exact 

problem and remedy can be identified in 

advance$ This reduces the time spent on site 

and increases the chance that the problem 

will be fixed properly so that it does not 

recur and trigger a further call out$ 

The best option is to avoid onsite visits 

in the first place# because these consume 

time in travel and increase the number of 

skilled staff that have to be available on call$ 

As Agama%s Palm;r notes# some operators 

are finding that the ability of monitoring 

systems to make relevant information  

available wherever it is needed# for example 

to first line support staff# means that truck 

rolls are drastically reduced$ 

1One of our customers had a large  

number of truck rolls and had to visit their 
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customers very often#2 he says$ 1By working 

with our solution# and making sure the right 

monitoring information was distributed to 

relevant parts of their organisation# they 

managed to slash the number of truck rolls 

down to just a few per cent of the original 

figure in a very short time$2

  TOWARDS PROACTIVE 
MONITORING AND 
MORE CUSTOMER 
SATISFACTION

When it comes to the distribution network# 

most of the problems arising today can be 

blamed in some way on the IP protocol$ Even 

if an IP network is heavily over&provisioned# 

with far more capacity than needed to meet 

average peak demand# packets will still be 

dropped and quality deteriorate in the 

absence of effective monitoring and  

management$ This is inherent in the nature 

of IP traffic flowing across multi&hop  

networks# because every so often packets 

will converge on one link# causing a crunch$ 

1There is a +)). probability that  

packets will sometimes arrive at one point 

at exactly the same time#2 points out  

Per Lindgren# Founder and Business 

Development Director at Net Insight# a 

Swedish developer of scalable transport 

solutions for broadcast networks$ 

Only ludicrous over&provisioning of 

bandwidth across each link of the network# 

at huge cost# would avoid this$ 1Even if you 

are running at *). average traffic load#  

you will still get packet losses because of 

temporary overloads at certain points of the 

network#2 Lindgren explains$ 

The remedy is to monitor each link and 

take appropriate actions$ This could be a 

combination of caching and re&routing# 

remembering that IP packets that are part of 

a live video stream can tolerate only limited 

delay# depending on how much buffering is 

performed at the client end to delay playout 

there$ 1You need a media aware network 

with monitoring capabilities to address 

these problems#2 says Lindgren$

Some problems# however# cannot be 

addressed immediately# such as major  

outages or when traffic builds up in one part 

of the network to the extent that congestion 

and dropped packets will occur whatever 

you do$ Fortunately# the information  

provided by monitoring systems can be used 

to prevent problems in the first place$

Proactive monitoring can also detect 

large scale problems that may affect many 

customers$ This is the case at Altibox# which 

is a unified brand comprising a number  

of Norwegian and Danish IPTV services 

delivered via FTTH# and which is responsible 

for their transmission$ Altibox has an IPTV 

platform and has been using Agama%s 

Embedded Monitoring system since ())< to 

monitor end&to&end DTTV transmission 

quality assurance$

1We have several partners at different 

locations in Norway#2 explains Peder Helle# 

Senior IPTV Engineer at Altibox$ 1We  

monitor the QoE for each partner (38/$ If the 

average QoE drops below a set threshold# 

personnel can take a closer look to see  

if they can figure out what is causing  

this issue$2 

The ability to monitor proactively# and 

anticipate problems in advance# is high on 

most operator wish lists$ The first step is to 

set up continuous monitoring in the first 

place to provide the data# which itself is an 

important factor when choosing vendors$

Then once the data has been collected#  

operators can start exploiting the benefits 

of proactive monitoring right across their 

business# according to Mikael Dahlgren# 

Agama%s CEO$ 

1Real&time monitoring of the end&to&

end distribution# with good presentation 

possibilities# supports incident handling 

processes in the NOC =Network 
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Operations Centre># VOC =Video 

Operations Centre> and helpdesk very  

well#2 he says$ 1Root causes of the reported  

incidents are often related to systematic 

problems in equipment or service  

configuration$ These underlying reasons can 

be detected by proactive analysis of  

aggregated service monitoring results#  

rather than finding them after reactively 

responding to escalated incidents$2

1To support this proactive work#  

QA solutions need to provide advanced  

performance management features with 

effective ways to find patterns and trends#2 

Dahlgren continues$ 1This has proven to 

save a lot of money in incident handling# and 

brings the operator closer to the final goal 

4 having the most satisfied customers$2

  KNOWING WHERE 
YOUR RESPONSIBILITY  
BEGINS AND ENDS

One of the important benefits of Quality 

Assurance systems is enabling service  

providers to identify when a problem is 

their responsibility or someone else%s$ 

Whatever access network is being used  

to distribute content to consumers# that 

content usually reaches the operator via 

somebody else%s network first# such as an IP 

link or a satellite feed$ 

1If you introduce content that has  

technical issues in the encoding or  

encapsulation# you might think you have 

problems with your distribution that you do 

not really have#2 Agama%s Dahlgren points out$

Unfortunately for operators# problems 

caused by a third&party# such as a content 

provider or external network# still need to 

be dealt with even if they are not directly 

responsible for them$ This makes it essential 

that they monitor the quality of the signal 

and the underlying content coming into  

the headend$ Robert Angus# Senior Digital 

Systems Engineer for DVB at Tele(  

AB# the Swedish&owned# pan European  

telecommunications operator# says  

operators should compare the streams 

entering and leaving the headend so that 

when there is a problem downstream it is 

possible to identify the location of the cause$

Tele( currently continuously monitors 

its DVB&C network and IPTV networks# 

extending beyond the master headend# 

which is served by a combination of satellite 

and terrestrial feeds$ 1Active monitoring is 

completed before our multiplexers on the 

incoming satellite# terrestrial and IP feeds# 

and monitoring is also performed after our 

multiplexers and the IP8UDP !User Datagram" 

encapsulation process in our master  

headend#2 Angus explains$ 2This allows us  

to determine if the issue is already visible  

on the incoming feed and not due to our 

equipment in the master headend$2

1A large number of faults are due to  

the incoming feeds of satellite links#2  

he continues$ 1We can tell this is an external 

issue and our network operations staff  

can escalate it directly to the satellite operator  

and also inform customer services# which  

is the first contact point from our  

customers% perspective$2

One point to note here is that the trend 

towards more efficient use of spectrum#  

particularly over satellite# is increasing the 

monitoring challenge$ While necessary to 

boost capacity over congested satellite 

links# it is also making the signal more prone 

to interference and degradation# according 

to Danny Wilson# President and CEO  

at Pixelmetrix# vendor of the DV family of 

monitoring and playout management tools$

1Newer transmission technologies# 

notably DVB&S(# have enabled operators to 

provide many more services within  

the same transponder# but that# in turn# has 

produced a more -fragile% signal prone to 

impairments#2 says Wilson$ DVB&S( is the 

second generation satellite transmission 

technology# increasing bit rate for a given 

transponder bandwidth and signal strength 

by about 5).$

There can also be faults within the  

content itself# which by definition cannot be 

detected until they occur# given that the 

operator has no way of identifying them 

until they cause problems such as blank 

screens$ 1These -discrete% problems# such as 

a black screen# missing service or subtitles# 

or incorrect language cannot# by definition# 

be detected until they actually happen#2 

Wilson emphasises$ 1We provide a host  

of automated tools which quickly and clearly 

identify exactly these kinds of -content%  

level problems$2

Wilson also identifies a fundamental 

issue relating to the incoming feeds0 the 

growing use of IP# which he says is changing 

the game for monitoring$ He points out that 

IP delivery alters the way quality can be 

impaired during transmission because now 

it is possible to guarantee delivery of error 

free data but not when it will arrive$ 1Since 

the beginning of analogue TV up to today7s 

MPEG&TS !Transport Stream" based digital 

services# there was one and only one  

primary driver for all QoE in television# and 

that was signal impairment#2 he says$

 ��
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But this is completely changed by IP and the 

associated TCP transport protocol with its 

inbuilt retransmission mechanism$ 1Based on 

the reliable TCP protocol# the arriving data is 

always correct#2 said Wilson$ 1Lost or dam&

aged packets are retransmitted$2

As Wilson adds# this one simple change 

has profound implications on the way QoE8

QoS is monitored and managed$ Put simply# 

it changes the monitoring emphasis from 

the actual data itself to the timing of the 

packets in which the data is sent$ This  

timing is all&important for real&time 

streamed or multicast video$

  ACCEPTING 
RESPONSIBILITY FOR 
THE CONNECTED HOME 

Some service providers are considering how 

they can take more responsibility for the 

connected home$ While they may not be 

contractually responsible for what happens 

beyond their own DVR or set&top boxes# con&

sumers may still call them when they cannot 

watch OTT video on their new tablet device# 

for example$ So there is an argument that if 

you are going to get the customer calls any&

way# why not help customers solve those 

problems and turn that into a positive 

aspect of the service# whether it is offered 

free or for a charge$

So as well as reaching out beyond their 

master headend and distribution network# 

operators are increasingly interested in how 

they can get more visibility of what happens 

in the customer home# and how they  

can start monitoring equipment and  

communication links over which they may 

have no direct control today$ Having got to 

grips with remote monitoring of STBs# often 

achieving dramatic reductions in on&site 

support costs# they can now explore a new 

frontier of operation$ 

The connected home creates new issues 

and dilemmas$ 1Operators are finding  

challenges# particularly with streaming  

content around the home network#2  

confirms Gary Marshall# Managing Partner 

at specialist broadcast professional services 

firm Farncombe$ 1They do not own and 

operate this network# which makes it more 

difficult to monitor$2

Currently most operators have  

dedicated monitoring devices at the headend 

and out as far as the DSLAM for IPTV#  

or the fibre node for cable TV$ But beyond 

that# within the DSL network or coaxial 

domain# the number of links and devices to 

monitor is so large that deployment of  

dedicated monitoring systems would be 

prohibitively expensive both in capital and 

ongoing operational costs# with the 

increased complexity more than offsetting 

the benefits$ This is why most operators are 

deploying embedded software monitoring 

beyond the DSLAM or fibre node# down to 

the STB$ This argument is even stronger 

within the home# where the total number of 

devices to monitor may increase by another 

+) times or more$ 
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At present# few of the devices  

in the home are monitored# but  

some operators are facing calls from 

customers to solve problems that may 

involve devices or network links within 

the home$ 1This is a major dilemma  

for us# the co&working in the home 

environment and the numerous devices 

to blame in case of TV problems#2 com&

ments :ystein Aasen at Telenor$

There are a number of different protocols  

that operators can use to obtain  

information from STBs and Residential 

Gateways# which between them can yield 

information indirectly about connected 

devices within the home$ These protocols 

have their pros and cons# which is one  

reason some operators deploy several of 

them together$ 

One option is TR&)6<# which can cover 

a broad range of devices# including modems# 

routers and home gateways# along with IP 

STBs$ This has been endorsed by the Home 

Gateway Initiative and DVB !Digital Video 

Broadcasting" as the protocol of choice for 

remote management of home devices but 

does have some weaknesses$ For this reason 

some operators like Telenor use several 

monitoring protocols for the STB$ 1Currently 

we have several solutions communicating 

with the home network# such as the remote 

gateway !RG" and the set&top box# by using 

TR&)6<# CLI !Command Line Interface" and 

proprietary protocols#2 explains Aasen$ 

  RAISING OTT QUALITY 
SO PEOPLE WILL PAY

Many operators are asking for more tools to 

analyze the growing amount of information 

coming out of connected devices within the 

home$ Apart from this# a leading request  

for new QoE capabilities is the ability  

to monitor OTT services$ Many Pay TV  

operators are extending their footprint over 

larger distances using OTT infrastructure# 

and most will be delivering third&party  

services into their own customers% homes$ 

Where they are responsible for service  

quality# the constellation of new devices that 

has to be addressed includes PCs# tablets 

and other mobile handsets$

In some cases OTT will be delivered 

over Content Distribution Networks !CDNs" 

with guaranteed Service Level Agreements 

!SLAs" and a high level of QoS# becoming# in 

effect# an extension of a walled garden IPTV 

service$ In other cases OTT will be best&

effort# offering variable QoS# but will be 

accepted by customers as a way of accessing 

their paid&for services while away from 

home and on the move# just as they will  

tolerate poorer or more intermittent voice 

quality on mobile phones$ 

Service providers are increasingly 

interested in being able to understand the 

quality of the experience users enjoy# whether 

it is for their own OTT content or on behalf 

of content owners$ Magnet Networks is one 

of the companies looking to address this$ 

1We would like to see a client that can sit in 

the browser and report back to us on the 

quality our PC subscribers are seeing#2 

Halpin explains$

It does look like there will be some  

welcome developments on the OTT 

monitoring front at IBC$ Emerging 

products will have to be capable of 

analysing the relationship between issues 

like dropped packets at the IP network 

level and the service quality experienced 

by the customer$ 
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It is clear that OTT distribution is  

relevant to more than just PCs and smart&

phones now# with services targeting a grow&

ing range of residential devices including 

hybrid set&top boxes# games consoles and 

connected TVs$ One implication of this is that 

OTT quality will become a bigger considera&

tion# given that the target screen size is 

growing !e$g$ tablets and TVs" and people  

are expected to watch for longer via these 

devices$ This is leading to the deployment of 

dedicated CDNs that avoid relying on -best 

effort% transmission over the Internet$

As a result# the way service providers 

manage quality on the CDN is becoming 

more important$ And this means someone 

has to get to grips with the complexities of 

varying end devices and multiple 

adaptive streaming technologies$ 

Marc Todd# CEO at IneoQuest# 

believes content providers and aggre&

gators need video analytics on how 

well the video is being delivered# how 

caching servers are behaving# and 

how different mobile and residential 

end&devices and applications are han&

dling those streams$ And he warns that the 

complexity and political divisions that cre&

ated -finger&pointing% in the IPTV and cable 

sectors could be just as prevalent in the new 

world of managed OTT delivery$ 

CDN providers will need to prove their 

compliance to SLAs# as well$ Duncan Potter# 

Chief Marketing Officer at distributed video 

delivery vendor Edgeware# points out that 

monitoring is going to be essential for  

providers of these CDN services# not just to 

maintain their own quality standards but 

also to prove to their customers they are 

delivering them$ 

1Quality assurance is absolutely  

essential for a CDN provider#2 he states$ 

1This means being able to present that to a 

content provider and say -This is how many 

times your assets are being used# this is how 

many retries there were# and this is the 

quality people have been viewing at%$ This  

is especially valuable over an adaptive 

streaming environment where you have 

highly variable bandwidth and resolutions$ 

This is vital for CDN operators trying to 

offer a monetizable service back to the  

content provider$2 

For big OTT deployments# the fact that 

there are large numbers of client devices 

reached via third&party networks could be 

part of the solution as well as the problem$ 

This is because there is an opportunity to 

correlate monitoring feedback in order  

to identify problem areas$ Andy Scott  

at Mirifice explains that OTT client devices 

can operate as probes or sensors in  

their own right# cooperating to pinpoint  

network problems$

He explains0 ?Using the large number of 

consumer devices as a web of sensors# we 

can correlate if widespread poor quality  

is related to a specific third&party network 

region$ This is highly valuable to an over&

the&top service provider as it provides a 

view of third&party network performance to 

assist in diagnosing the true source of faults# 

and potentially can help in enforcing SLAs 

with the third&party network provider$?

Agama7s Johan G@rsj@# Director of 

Product Management# agrees$ ?From our 

embedded monitoring solution7s point of 

view# there is little difference between 

accessing an OTT video and a managed IPTV 

service$ Customer problems must still be 

resolved# whether they are residing in the  

IP transport or in the video content itself# 

and the monitoring system must  
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support the operational quality  

assurance processes for both OTT and  

managed IPTV$?

Witbe has shown how the concept of 

device&level monitoring# in the form of 

robots# can be extended to the multi&screen 

environment through mobile devices and 

the PC$ As with set&top boxes# the concept is 

to -see% and -hear% the content delivered  

on each device$ In addition to service  

availability# menu response times and video8

audio quality# an increasingly relevant 

measure for multi&screen TV is subscriber 

transaction performance# covering things 

like content browsing and purchasing$

According to G@rsj@# Agama will reveal 

a full end&to&end monitoring concept for 

OTT and unmanaged IPTV services at IBC in 

September$ ?Today# we provide a solution 

already covering the OTT headend# offline 

verification of on&demand content# as well 

as embedded monitoring clients for devices 

like STBs# Residential Gateways and other 

devices under the operator%s control#2  

he points out$ 1At IBC()++ we will present 

additional components for adaptive  

streaming confidence monitoring and CDN 

monitoring# creating a complete end&to&end 

solution for video assurance in these  

environments as well$?

  CONCLUSION
The connected home and OTT8multi&screen 

TV are new frontiers for Quality Assurance 

and are starting to create a lot of interest in 

the market$ But it is clear that even before 

addressing these areas there is a huge 

amount that a service provider can achieve 

by focusing on the existing services  

delivered over their fixed networks to the 

set&top box and DVR# using solutions that 

are not just available# but widely proven$

The great majority of QA problems 

operators have today can be solved almost 

immediately$ Operators who have yet to 

fully embrace continuous monitoring can 

make especially big savings by reducing the 

cost of support and the number of truck 

rolls# among other things$ Even the largest 

operators can usually see significant  

benefits from fine tuning their ecosystems$

For those that have yet to exploit the 

true benefits of Quality Assurance# a focus 

on understanding what problems they are 

actually responsible for is a good start# like 

determining whether video quality is being 

compromised in the operator headend  

or before it even arrives$ Enabling more  

proactive monitoring# and being able to 

anticipate problems before they occur# also 

have clearly documented business benefits 

with an often rapid return on investment$ 

It is possible to set thresholds for key 

monitoring parameters that not only identify  

immediate problems# but also point the way 

to actions that should to be taken to prevent 

service issues arising in future$ 

Dramatic cost savings can be mirrored 

by improvements in customer satisfaction# 

something noted by a growing number of 

operators$ This translates into reduced 

churn and even better customer acquisition$ 

Some operators say improvements in their 

approval ratings lead to hotspots of customer  

recruitment# generated by word of mouth in 

a particular locality$ It seems that increased 

delivery quality# enabled by having a  

monitoring solution in place# can actually 

turn into viral advertising without the  

operator even being involved or aware that 

it is happening$ 

It is important that operators choose 

vendors capable of providing complete  

solutions that embrace the whole delivery 

cycle from headend right to the end  

consumer devices within the home network$ 

And when judging QA solutions# they should 

consider business outcome$

Cost reductions and improved  

reputation are two realistic goals when 

extending the benefits of QA throughout the 

organisation$ This is a process that has a 

meaningful impact on profitability$ Whether 

operators are looking to differentiate  

themselves by offering the best HDTV  

quality or the most reliable whole&home 

DVR solution# or whether they need to  

protect brand integrity while exploiting the 

OTT opportunity# quality matters$ QA is  

no longer just a technical issue# nor even  

a service issue$ Today it is very much a  

business issue$��
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