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1 INTRODUCTION

1.1 Purpose

ADAMANTIUM project was activéor 30 months, fromMarch 2008 to August2010. Its technical
concept originated from the advanced technical featurdd®fwhich, along withts adaptability and
configurability with PQoSawarenessmake it a very promising technology for next generatibn
mobile communicationsADAMANTIUM addressed the application of tR€QoSaware cross layer
adaptationin the provision ofVolP and IPTV senices within the IMS environmentin order to
compensatewith perceptual degradation that may occur during the service pravidionlMS-
compatible Multimedia Content Management System (MCMS) was designed and dewelopse
to perform dynamic cross layeadaptations for optimization of the user experience in terms of
perceptual quality for IPTV and VolP services. ADAMANTIUM MCM$naltscale functional
prototypeon an actual IMS platforrshowed thain case ofnetwork congestion, ADAMANTIUM
conceptcan eficiently enhancen reattime the perceptual level of the delivemaddia service, which
in normal conditionsvould have been severely degraded

1.2 Audience

This deliverable targets the people that may be interested ifindieresultsof ADAMANTIUM
project reporting its managerial details duritige projeclifetime.

1.3 Scope of the document

The main purpose of D1.1 is to provide overview of the course and progress of the project, from its
beginning to its end. The project evolution throughout its duragiaescribed, focusing on the actions
which were taken during the various phases. Not only the final results are reported, but also the
intermediate steps which led to the achievement of the various milestones.

1.4 Structure of the document
For consistencpurposes the outline tiis deliverableas the following:
Chapter 1: Introduction. The first chapter gives the key objectives and main items of this document.

Chapter 2: Overview of project main results The second chapter describes thain results and
achievements of the project per reporting period.

Chapter 3: Report on Description of work. The third chaptereports on the description of the work
performed per work package and per reporting period.

Chapter 4: ADAMANTIUM Milestones The forth chapter peents themilestones that satisfied
during the project lifetime.

Chapter 5: ADAMANTIUM Deliverables . The fifth chapter gives a list dhe ADAMANTIUM
deliverables that submitted and published during the projedtrike

Chapter 6: ADAMANTIUM use of resources The sixth chapter gives an overview of tee of
resources of the project per partner, WP and reporting period.

Chapter 7: Conclusions.Theseventichapterconcludes thislocument.
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2 OVERVIEW OF PROJECT MAIN RESULTS

During the course of the projetite following significantresultswere achieved, Hine with the
goals set in the Technical Annex:

2.1
A

M1-M12 (1* Reporting Period)

ADAMANTIUM defined the specifications of the various components thainatadedin the
proposed architectureas well as th various elements and interfaces that the proposed
management entitfi.e. the MCMS9 interacts with the Media Service Resource Function
(MSRF), the DiffServ/MPLS core netwqgrthe UMTS access netwqrthe ADAMANTIUM -
compatible terminal devicesd theTerminal Adaptation Modulé TAM. [Reported in D2.1]

ADAMANTIUM describe specificuse casscenarig, which clarify thefunctionalityand the
efficiency of the proposed monitoring and adaptation management system, describing various
cases where the PQoS dadationis evoked by different points of the media delivery chain
[Reported in D2.1]

ADAMANTIUM defined and speciféd the modules that compose the MCMS module. The
MCMS is composed by three monitoring modules, three adaptation modulehearahtral
decision node.Each monitoring/adaptation module has been divided to internal and external
interface for maximizing the interoperability, compatibility and adaptability of the proposed
MCMS architecture to future mobile platforms beyond IMBeported in D2]

ADAMANTIUM definedand produce detailed specifications of applications and adaptation
schemes for IPTV and VolIP services, which apart from -Bd&pliant, are PQoSaware,
expanding the existing management capabilities of the IMS infrastructure as ANANIM

project proposes, aiming at optimizing the delivered PQoS level through real time cross layer
adaptation action$Reported in D2.2]

ADAMANTIUM developed an initialversion of theMCMS including the internal logic of the
Action Engine Module (AEM) wih all the respectivelesign decisionsas well agheinternal
interfaces between the AEM and the Monitoring and Adaptation modngsome simple
decision rules[Reported in D3.1i]

ADAMANTIUM developed an intermediate version of the monitoring and tdiam
modules of the MCMS (Multimedia Content Management System). More specifically these
modules refer to the monitoring and adaptation at the core network (TNMM and TNAM), the
access network (ANAM and ANMM), the terminal (TAM) and the media server (M3
MSAM). [Reported in D3.2i]

ADAMANTIUM developed an intermediate version thie appropriate media server (MSRF)
for the provision ofIPTV and VolIP servicesvith adaptation capabilities. The developed
MSRF is IMS compatible and supports SIP protocalksfieported in D3.3i]

The overall ADAMANTIUM architecturavasimplemented in a simulation testbed based on
OPNET Modeller simulation platform. The aim of this simulation testbed is the testing of the
performance of the adaptation logic (AEM) before ilmplemented in the actual MCMS, as
well as the evaluation of the overall performance of the sygeported in D4.4]

ADAMANTIUM provided preliminary results and the research roadmap to be carried out
during the following yeaon researchingPTV and VoP PQoS models adapted to specific
ADAMANTIUM use cases, subjective aspects that have an impact on these PQoS models and
adaptation mechanisms both in ttwre network and at service and access network layers.
[Reported in D4.4]

ADAMANTIUM provideda first version of a Business Plaowards the exploitation of the
project results. More specificallindicative business caskave been defined, whidould be
possibly accommodated kyroject architecture.This activity will further support a more
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specialisecdbusinessmodel focused on the ADAMANTIUM case, hyanslating the formal
description into roles and relationships between identified bodies within the business cases
[Reported in D6.3i]

A ADAMANTIUM partners which are involved in ETSI TISPAN and Open IPPdrum
standardi zati on bodi es began t he introduct.
representatives of these bodiga order to anticipate for futureontributiors to those
standardization bodies and groups during the second year of the pifejdEteported on
project Web site]

A ADAMANTIUM performed significantdissemination activities during théirst year,
including dissemination of videosn YouTube a considerable number aofcientific
publicationsin journals and conferencesrganisation ofan INFOdayevent and of two
workshops[Reported in D6.1i]

2.2 M13-M24 (2" Reporting Period)

A ADAMANTIUM developed the MCMS including the internal logic of the Action Engine
Module (AEM) with all the respective design decisions, as well as the interndhaster
between the AEM and the Monitoring and Adaptation modaeka final rule set for decision
making [Reported in D3.1F]

A ADAMANTIUM developed the monitoring and adaptation modules of the MCMS
(Multimedia Content Management System). More specificdigsé modules refer to the
monitoring and adaptation at the core network (TNMM and TNAM), the access network
(ANAM and ANMM), terminal (TAM) and the media server (MSMM and MSAM).
[Reported in D3.2F]

A ADAMANTIUM developed the appropriate media server (MSR#)the provision of IPTV
and VolP services with adaptation capabilities. The developed MSRF is IMS compatible and
supports SIP protocol stack. [Reported in D3.3F]

A ADAMANTIUM provided resulton researching IPTV and VolP PQoS models adapted to
specific ADAMANTIUM use cases, subjective aspects that have an impact on these PQoS
models and adaptation mechanisms both in the core network and at service and access
network layers. [Reported in D4.1]

A ADAMANTIUM provided results on mapping NQoS to PQoS for IPTV amulR/services,
defining that the procedure of researching each network parameter to its perceptual impact for
IPTV and VoIP services. [Reported in D4.2]

A The overall ADAMANTIUM architecturavasimplemented in a simulation testbed based on
OPNET Modeller simiation platform. The aim of this simulation testbed is tb&ting and
evaluationof the performance of the adaptation logic (AEiM)order to support further fine
tuning ofthe actual MCMSandthe overall performance of thenallscale prototypeystem
[Reported in D4.3].

A ADAMANTIUM partners involved in3GPP CT3ETSI TISPAN and Open IPTV Forum
standardization bodies have worked towards t
to the representatives of these bodies, in order to anticipate fwe ftdntributions to those
standardization bodies and groups during the second year of the project life [Repthtsed
document and on project web $ite

A ADAMANTIUM performed significant dissemination activities, including dissemination of
videos in Yodube, a considerable number of scientific publications in journals and
conferences. [Reported this document andn project Web site]
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2.3 M25-M30 (3 Reporting Period)

A

ADAMANTIUM performed a detailed evaluation and testing procedure of the swalk
prototype platform, showing that the proposed MCMS performs efficiently under adaptation
conditions. [Reported in D5.3]

ADAMANTIUM performed various dissemination activitieand a considerable number of
scientific publications in journals and conferences. fRigualin D6.1H

ADAMANTIUM partners involved in3GPP CT3 ETSI TISPAN and Open IPTV Forum
standardization bodies have worked towards
to the representatives of these bodies, in order to anticipate foe fudntributions to those
standardization bodies and groups during the second year of the project life [Réported
D6.2.

ADAMANTIUM provided a detailed market analysis, business plan and financial analysis of
MCMS solution, showing that the investment tcissaffordable for a mobile operator even
under pessimistic market scenarios. [Reported in D6.3F]

Copyright E ADAMANTI UM
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3 REPORT ON DESCRIPTION OF WORK

During the course of the project the followiagtivities were performed within each \WiR-line
with the goals set in theeEhnical Annex:

3.1 WP1 Project Management

Regarding the project management during the project, the milestones met the initial prospects. In
the beginning of 20®during the first quarter of the projectll actions were taken to achieve a good
start for theproject. A kickoff meeting was held iAthens(6-7 March 2008) in which the consortium
gathered and several technical and administrative issues were solved. All next meetings were precisely
scheduled. During the kiesff meeting of ADAMANTIUM, it was dealed ERICSSON to act as
technicalcoordinator of ADAMANTIUM and NCSR DEMOKRITOS to act as scientific coordinator
of ADAMANTIUM.

During the second quarter, meeting was held in Munich on-2 July 2008, in which the
consortium gathered and several technieald administrative issues were discussed and
dissemination/assignment of work was performed.

During the third quarter of the project,n@aeeting was held in Madrid on2l October 2008, in
which the consortium gathered and several technical and adminestisdues were discussed and
dissemination/assignment of work was performddreover, he FP7 ICF214751 ADAMANTIUM
project, as an active supporter of the Bled Declaration towards a European approach to the Future of
the Internet, organized on Septemb@y 2008 in Athens an INFODay on 'Future of the Internet: New
Technologies and Business Opportunities'. More information on the event is available at the web site
of the EU Future Internet initiative

During the fourth quarter of the projectneeeting washeld in Athenson 3-4 February2009, in
which the consortium gathered and several technical and administrative issues were disussed.
active supporter of the Bled Declaration towards a European appimdclh Future of the Internet
participated dung the reported period in the phone conferences for FIA activities and contributed to
the book of FIAPrague.

Due to the first year reporting period, the respective first year audit was held successfully in
Brussels on 28 May 2009. Therefore, all theassary actions were taken for preparing the first annual
report in time.

During the fifth quarter of the project lifetimeyel to the first year reporting period, the respective
first year audit was held successfully in Brussels on 28 May a08% preaudit project meeting on
27 May 2009n Brussels

During the sixth quarter of the projeat| actions were taken to achieve a good management of the
projectand align the project actions with the recommendations received by the first year audit

During theseventh quarter of the projectpeeeting was held iMunich on 6-7 October2009, in
which the consortium gathered and several technical and administrative aésties small scale
ADAMANTIUM prototype platformdiscussed and dissemination/assignment okwa@s performed.

During the eighth quarter of the projeat| actions were taken to achieve a good management of
the projectand align the project actions with the decisions taken during the last project meeting

During theninth reportingperiod,during 5-6/5/2010 took place the plenary and-predit meeting
of ADAMANTIUM project and on 7/5/2010 the review meeting of the second year took place in
Athens, Greece MCSRDEMOKRITOS premises/ith regard to the legal change of partner TGV to
TT, a revisionof Annex | wasprepared. Also a revised version of PPR#2 according to EC and PO
comments was prepared and submitted via NEF.

During thetenth reportingoeriod, all the necessary actions were taken in ordexctieve a good
management of the projeand ailgn the project actions with the recommendations received by the
second year audit
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Finally, during the project lifetime and till the moment of editing this deliverable, one GA
amendment has been performed, which dated on 28 August 2808 second GA aemdment has
been requested (concerning the legal change of partner TG\Waachendedinnex | of theGA has
been properly prepared and agreed between the PO and the PM.

3.2 WP2 System Architecture Definition and Specifications

WP2 ained at providing the ovell specifications of the ADAMANTIUM network ankdasdelivered

the overall system architecture, from the servers to the terminals, and including all the intermediate
network segments and control elements. WP2 also detitlee specifications thare useds input to
develop the technical components in work packages 3, 4 and 5. Furthermore, the Demonstrator
Architecture defined and specified (also required as input to WP5).

The objectives achieved within WP2 considt defining and specifying the overadlystem and
subsystems architecture and the definition of the external interfaces of the various integrating modules.
This comprises providing the architecture and specifications of the MCMS, including the definition
and description of the modules and sigbsms inside it. It also considelthe study, design and
definition of the mechanisms employed for communication between the ADAMANTIUM system
modules and the integration with the IMS platform.

3.2.1  M1-M12 (1* Reporting Period)

WP2 was scheduled to run frorM1 to M8 of the project lifetime and thereforevias completed
during the reporting period. The objectives thegre achieved within WP2 consistf defining and
specifying the overall system and subsystéashitectureand the definition of the externaiterfaces

of the various integrating modules. This comprigewiding the architecture and specifications of the
MCMS, including the definition anddescriptionof the modules andulsystems insidet. It also
consideedthe study, desigranddefinition of the mechanisms employed for communication between
the ADAMANTIUM system modules and the integration with the IMS platform

Objectivesand achievements
Upon completion of WP#uring MO:MO8 the fulfilled project objectives are

1 Definition of the system hitecture at the various levels necessary fordlse ofwork packages
to carry out their work

1 Production of detailed spdtications of the various modules to be implemented in the
demonstratotestbedand also for further exploitation after the prajend

9 Definition of all the required interfaces for communication between the modules integrating the
system.

1 Definition of the applications that will be targeted for experimentation to demonstrate to interested
organisations businessmenindustries or authorities the technical features of tldeveloped
technology.

An overall definition of the whole system aspeatss performed in WP2, by identifying the global
system functional requirements and performarkugthermore the functional requirementsf the
integrating componentsn terms of definition of the various functional subsystems, modules,
equipment and interfaces applicable to the specific system architeegdefined.

3.2.2  M13-M24 (2" Reporting Period)

WP2wascompleted during a previous repogdiperiod

3.2.3  M25-M30 (3¢ Reporting Period)

WP2wascompleted during a previous reporting period
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3.3 WP3 IMS-basedMCMS modulesand servicesdevelopment

WP3 aimed at desigring and implementig the hardware and software modules, systems and
subsystems thatvere required for the overaADAMANTIUM system but also for the
specific (IPTV and VolP) servicesccording to the specifications defined in Wil the
PQoS models developed in WR#includedthe development of the MCMS modules, as well
as their communicatn specificationsvithin theoverallIMS proposed framework

Objectives

To design and implement the hardware and software modules, systems aydtenisthose are
required for the overall systetdpon completion of its work, WP3:

1 Defined, designed amtkeveloped the MCMS Action Engine Module (AEM) and its sophisticated
algorithm.

1 Designed and developed all the systems and subsystems of the MCMS for monitoring and

adaptation.

Designed and developed the modules and interfaces that are necessary &iethénsggration.

Defined, designed and developed the ADAMANTIUM specific (IPTV & VoIP) services, their

generation and adaptation, including the server and client modules.

1
1

3.3.1 M1-M12 (I*' Reporting Period)

WP3 wasscheduled to run from Mto M24 of the projet lifetime and therefore it has been
active for 8 monthsluring the reporting periodVP3 airmed at designng and implementig

the hardware and software modules, systems angysibms thatvere required for the
overall ADAMANTIUM system but also for thespecific (IPTV and VolP) services
according to the specifications defined in Wél the PQoS models developed in WR4
included the development of the MCMS modules, as well as their communication
specificationswithin theoverall IMS proposed framework

Intermediate Objectivesand achievements

To design and implemernhe hardware and software modules, systems anesgstemswvhich were
required for the overall systetdpon completion othe reporting periodWP3:

1 Designed and developedetmodules andnterfaces thaiverenecessary for theystem integration
(i.e. IMS HSS, P/lISCSCF, PCRF).

1 Designed and developed a fully operational small scale DiffServ autonomous system as the core
network of ADAMANTIUM.

1 Defined designed and developezh intermedia/preliminary version of the MCMS Action
Engine Module (AEM) and its sophisticated algorithm.

i Designed and developed an intermediate/preliminary version for the Transport Network and
MSRF of the MCMS for monitoring and adaptation (i.e. TNMM, TNAM, MSMM, M®).

1 Defined, designed and developad intermediate/preliminary of theDAMANTIUM specific
(IPTV & VoIP) services with adaptation capabilities, including the server and client modules.

3.3.2  M13-M24 (2" Reporting Period)

WP3wasscheduled to run from M4 to M2of the project lifetime and therefore itchiaeen
completedduring the reporting period. WP3 aath at designing and implementing the
hardware and software modules, systems anesgsiems thatvere required for the overall
ADAMANTIUM system, but also fothe specific (IPTV and VolP) services, according to the
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specifications defined in WP2 and the PQoS models developed in WP4. It includes the
development of the MCMS modules, as well as their communication specifications within the
overall IMS proposed fraawork.

Final Objectives and achievements

WP3 ainedat the design and implementation of the hardware and software modules, systems and sub
systems, which are required for the overall system. Upon completion of the reporting period, WP3
had:

1 Designed and deloped the modules and interfaces thatenecessary for the system integration
(i.e. IMS HSS, P/IISCSCF, PCRF).

1 Designed and developed a fully operational small scale DiffServ autonomous system as the core
network of ADAMANTIUM.

1 Defined, designed amtkeveloped the MCMS Action Engine Module (AEM) and its sophisticated
algorithm.

1 Designed and developed the Transport Network and MSRF of the MCMS for monitoring and
adaptation (i.e. TNMM, TNAM, MSMM, MSAM).

1 Designed and developed the Access Network mongosind adaptation modules of the MCMS
(i.e. ANMM, ANAM).

1 Defined, designed and developed the ADAMANTIUM specific (IPTV & VolIP) services with
adaptation capabilities, including the server and client modules.

3.3.3  M25-M30 (39 Reporting Period)

WP3 wascompletedduring a previous reporting period

3.4 WP4 PQoS models and Adaptation mechanisms

WP4 was dedl with issues related to the PQoS evaluation of voice, video for VolP and IPTV
applications, as well as the research of the adaptation mechanisms across the mditveoykctiain,
which are used for optimizing the delivered etmend PQoS level. Since the proposed service
management systelns centred on user satisfaction, thexas a need to develop accurate PQoS
assessment models for voice and video in VolP and IBdplications. These modedted to reflect

how an end user perceives the quality of a multimedia service.

Objectives

WP4 ained at researching and developing PQoS models for voice and video quality prediction in
VolP and IPTV applications, as well as addjgns mechanisms, whicére used for optimizing
multimedia services provision in terms of maximizing the delivered PQ®8. detailed tasks
included:

Research and development of Voice Quality cortevdre PQoS models

Research and development of Video [@ya&ontextaware PQoS models

Research and development of dynamic service adaptation mechanisms for optimizing the
delivered PQoS level.

Research the subjective temporal tolerance of theused when she/he experiences degraded
PQosS.

Mapping NQoS paranters (including access and core networks) to voice and video PQoS for
VoIP and IPTV applications

= =1 = =2 =4

The developed PQoS modeigre provided to WP3 for integration/development purposes into the
AEM and the UE (e.g. a mobile handset or soft SIP phone) foictiregestimating voice/video
quality onthefly. The developed adaptation mechanismeealso provided to WP3 for integrating
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them into the AEM as decision algorithms for control/adaptation of the access and core network
parameters.

In order to conducthis task,an integrated approachas proposedncluding theoretical analysis,
computer simulation (e.g. NSor OPNET) and smaficale testbed for VoIP and IPTV applications in
order to develop novel voice/video quality PQoS models based on learningdsé¢hg. artificial

neural network and neural fuzzy) and/or statistical analysis methods (e.g. regression models). The
developed PQoS modedse able to predict voice/video quality from network/link impairments (e.g.
packet loss, bierror rate and jitterand terminal parameters (e.g. codec type, mode, bit rate, frame
rate, buffer size) noemtrusively and automatically based on applications (i.e. voice/video call or
VoD).

For the development and testing of adaptation mechanisms, our research appsoacinly based

on simulations (e.g. N8, OPNET). This simulation environmealiowed us to test the adaptation
system performance in different scenarios and to identify the most suitable adaptation mechanism for
different applications. Sensitivity and rility of adaptation mechanismgeretaken into account for
assessing the quality. For validation purposes, alg® usel real network scenarios. With this
approach, the main advantage is thatwege able to perform tests with actual traffic and network
elements. This entails that the service is actually provided andgese able teevaluate the accuracy

of the developed PQoS models and the adaptation mechanisms with real users receiving a multimedia
service. More specifically, ADAMANTIUM usal virtualized scenarios, exploiting UMibased
GNU/Linux networks that allow us to manage and deploy several different network topologies in an
easy way.

3.4.1 M1-M12 (1* Reporting Period)

WP4 wasscheduled to run from bMto M24 of the project lifetime and thereforenasadive for 12

months during the reporting period/P4 was deat with issues related to theQoS evaluation of

voice, video for VoIP and IPTV applications, as well as the research of the adaptation mechanisms
across the network delivery chain, whiakere usedfor optimizing the delivered erb-end PQoS

level. Sincethe proposedervice management systésrcentred on user satisfactichgrewasa need

to develop accurate PQoS assessment mddelgoice and video in VoIP and IPTV applications
These modelsaeddto reflect howan enduser perceivethe quality of a multimediaervice.

Intermediate Objectivesand achievements

WP4 ained at researching and developing PQoS models for voice and video quality prediction in
VoIP and IPTV applications, as well asagthtions mechanisms, whietere used foroptimizing
multimedia services provisioim terms ofmaximizing tke deliveredPQoS Upon completion othe
reporting periodWP4;

91 Researced and develod theintermediateversion of theVoice Quality contexaware PQoS
models

Researched andevelogd theintermediateversion of theVideo Quality contexaware PQoS
models

Researched argeveloped theintermediateversion of thedynamic service adaptation mechanisms
for optimizing the delivered PQoS level.

Researced the subjective temporal tolerance of the -eisdr when she/he experiences degraded
PQosS.

Researched the appingof NQoS parameters (including access and core networks) to voice and
video PQoS for VoIP and IPTV applications

=A =2 =4 =

The developedintermediate vesions of the PQoS modelswere provided to WP3 for
integration/development purposes into the AEM and the UE (e.g. a mobile handset or soft SIP phone)
for predicting/estimating voice/video quality -timefly. The developedintermediate versions of
adaptationmechanismsvere also provided to WP3 for integrating them into the AEM as decision
algorithms for control/adaptation of the access and core network parameters.
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3.4.2  M13-M24 (2" Reporting Period)

WP4 was scheduled to run from M1 to M24 of the project lifetigued therefore itvas completed

during the reporting period. WRdasdeat with issues related to the PQoS evaluation of voice, video

for VoIP and IPTV applications, as well as the research of the adaptation mechanisms across the
network delivery chain, whbh is used for optimizing the delivered etmend PQoS level. Since the
proposed service management sysismentred on user satisfaction, thevas a need to develop
accurate PQoS assessment models for voice and video in VoIP and IPTV applicatiseandtiels
neecakdto reflect how an end user perceives the quality of a multimedia service.

Final Objectives and achievements

WP4 ained at researching and developing PQoS models for voice and video quality prediction in
VolP and IPTV applications, as welk aadaptations mechanisms, whiate used for optimizing
multimedia services provision in terms of maximizing the delivered PQoS. Upon completion of the
reporting period, WP4:

91 Researcbdand developd the final versionf Voice Quality contexaware PQoS nuels
Researcadand developd the final versionf Video Quality contexaware PQoS models

T

91 Researced and developd the final versionof dynamic service adaptation mechanisms for
optimizing the delivered PQoS level.

T

T

Researchd the subjective temporal toknce of the endser when she/he experiences degraded
PQoS.

Researchd the results ofmapping NQoS parameters (including access and core networks) to
voice and video PQoS for VoIP and IPTV applications
The developedinal versions oPQoS models have beprovided to WP3 for integration/development
purposes into the AEM and the UE (e.g. a mobile handset or soft SIP phone) for predicting/estimating
voice/video quality ofthefly. The developedinal versions ofadaptation mechanismagere also
provided to WR for integrating them into the AEM, as decision algorithms for control/adaptation of
the access and core network parameters.

3.43  M25-M30 (39 Reporting Period)

WP4wascompleted during a previous reporting period

3.5 WPS5 Integration of systems, components andesvices, trials

and evaluation

WP5wasdedicated to the integration of all the systems, components, hardware and software modules
and the PQoS models thaktre developed in WP3 and WP4, into a complete system, in order to
evaluate, calibrate ardbmonstrad theintegratedADAMANTIUM resource management system that
spans across physical, network and service layers and allows PQoS optimidagionain effort in

WP5 wasRTD, because its aing not only to show the feasibility of the provisiarf services but

mainly to experiment, analyse and evalu#ite overall performance of the MCM&nabling the fine

tuning and optimal calibration of the system and especially of the developed PQoS and adaptation
schemesinder real transmission conditioasd various sefuprofiles Besides this research activity,
demonstration effonvasalso anticipated (Task 5.4iming atthe demonstratioand evaluatioof the
provision of IPTV and VolP applications over the system.

Objectives

All necessary systems, modules, toatsl meansvereimplemented and individually tested in WP3

and WP4. The role of WPlasto integrate them in a unified system so that the overall objective of
ADAMANTIUM can be demonstrated and evaluatd®TV and VolP applicationsvere also
integrated inlie system, to help towards evaluation, based on the provision of actual s@maiss.

were organized and performed in order to test and validate the performance of the system in real
transmission conditions. Workso includé the validation and deteoth of impairments among the
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various operational modules and their impact on the overall system performance. The project
experiments focusd mostly on validating the novel project developments, evaluating their
performance and defining a migration path todgatheir porting to futuréMS platforms. Specifically,

the objectives of this WiRere

1 To integrate all necessary software and hardware modules and tools, in order to produce the final
version of the PQo8ware IMS platform.

1 To integratethe MCMS into a existing typical IMS platform, along with thestallation of the
appropriate monitoring and adaptation interfaces along the network delivery chain.

1 To develop and then integrate in the system :
o IPTV broadcasting services
o VolP interactive applications

1 To test the performance of the overall system, under real conditions. Tests and evalegdion
focused on the novel project developments, especially when the MCMS will be triggered to take
actions for enhancing the delivered PQoS level.

1 To conduct pdormance evaluation measurements multimedia transmission schemes in a real
environment, concerning the various encoding and packetization schemes

T To identify the bottl enecks oto-end chanaokthesanicat s 0,
delivery

1 To produce technical and scientific guidelingsich wereused to support the business plan to be
elaborated and addressed to mobile service providers and operators, aiming to demonstrate the
capabilities of the ADAMANTIUM system and convince them to itiger their profit.

351 M1-M12 (1* Reporting Period)

WP5 was scheduled to run from 1D to M24 of the project lifetime and thereforewitis active only

for 2 months during the reporting period/P5 was dedicated to the integration of all the systems,
componats, hardware and software moduéesl the PQoS modetbat weredeveloped in WP3 and

WP4, into a complete system, in order to demonstrate in a real IMS environment an integrated
resource management system that spans across physical, network and semganth allows PQoS
optimization. The aimwasalso the integration and the demonstration of the provisidRB¥ and

VoIP applicationsover the system. Thatentionwasnot only to show the feasibility of the provision,

but to test, validate and evalaathe overall performance of tHdCMS, under real transmission
conditions.

Intermediate Objectivesand achievements
Upon completion othe reporting periodVP5 progress is summarized in the following objectives

T Initial integration of IF'V servicesand VolP interactive applicationis theIMS system

1 Integration of the intermediate/preliminary version of the MCMS into the IMS platform

1 Integration of the intermediate/preliminary version of the monitoring and adaptation modules at
the transport network.¢. TNMM, TNAM)

3.5.2  M13-M24 (2" Reporting Period)

WP5was scheduled to run from M10 to 30 of the project lifetime and during the reporting period

the tasks 5.1, 5.2 and 5a&recompleted, while T5.4vasstill active till M30. WP5wasdedicated to

the intgyration of all the systems, components, hardware and software modules and the PQoS models
thatweredeveloped in WP3 and WP4, into a complete system, in order to demonstrate in a real IMS
environment an integrated resource management system that spasss @uorsical, network and
service layers and allows PQoS optimization. Thewasalso the integration and the demonstration

of the provision of IPTV and VolIP applications over the system. The intewtsmot only to show
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the feasibility of the provisignbut to test, validate and evaluate the overall performance of the
MCMS, under real transmission conditions.

Objectives and achievements
Upon completiorof the reporting periadVP5results are summarized in the following objectives:

9 Integration of IPV services and VoIP interactive applications in the IMS system

1 Integration of the MCMS into the IMS platform

1 Integration of the monitoring and adaptation modules at the transport network (i.e. TNMM,
TNAM)

9 Integration of the monitoring and adaptation medudt the access network (i.e. ANMM, ANAM)

1 Integration of the monitoring and adaptation modules at the user side and MSRF (i.e. MSMM,
MSAM)

1 Integration of the MSRF into ADAMANTIUM platform

9 Evaluation and testing of the system functionality in order toeaeha stable operability state.

3.5.3  M25-M30 (3¢ Reporting Period)

Only T5.4 was in progress during the reporting period and completed. More specifically the following
actions were performed:

I Tested the performance of the overall system, under real condilieats and evaluation were
focused on the novel project developments, especially when the MEZad®iggered to take
actions for enhancing the delivered PQoS level.

1 Conducted performance evaluation measurements multimedia transmission schemes in a real
environment, concerning the various encoding and packetization schemes

T Ildentified the bottl enecks o ro-efdxekam lof the eervicg s 0 ,
delivery

1 Produced technical and scientific guidelines that were used to suppoustheds plan, aiming to
demonstrate the capabilities of the ADAMANTIUM system and convince them to use it for their
profit.

3.6 WP6 Dissemination, Standardisation and Business plan
The main objectives of this work packagere

1 To make scientific advances pidhy available in order to be evaluated by the research community

1 To proactively pursue the establishment of régisons between ADAMANTIUM and other
research projects and initiatives

1 To bring ADAMANTIUM results closer to the market, by providing oftak research outcome to
the mobile communication industry and organisations

1 To perform a detailed market assessment and analysis identifying technological trends, key
players, market barriers and drivers

1 To monitor Regulatory and Standardisation activitiesctly related to the research work, in order
to assure the overall viability and coherence of the project results

1 To effectively disseminate the outcomes of the research work and build an overall strategy for the
exploitation of results

3.6.1 M1-M12 (1* Reporting Period)

WP6 wasscheduled to run from Mto M24 of the project lifetime and thereforeniasactive forl12
months during the reporting period/P6 is divided in three tasks i.e. Dissemination, Standardisation
and Business Plan.
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Intermediate Objectivesand achievements
Upon completion ofhe reporting periodVP6 progress is summarized in the following objectives
1 Development and maintenance of the project Website\ict-adamantium.eu

The website inclded:

- Project description: objectives and scheduled tasks.
- Project results (such as public deliverables and particular demonstration activities).

- Information around other interesting/related ICT projects and initiatives.

1 Research papers published in orderntake scientific advances publicly available in the research
community.

1 Liaisonsestablished betweehDAMANTIUM and other research projects and initiatives through
EC concentration meetings and EC Future Internet Assembly events.

1 ADAMANTIUM events organied in order tdring ADAMANTIUM results closer to the market
by providing ADAMANTIUM research outcome to thmobile communicationndustry and
organisations

1 ADAMANTIUM performed adetailed market assessment and analysis identifying technological
trends, ley players, market barriers and drivers

1 ADAMANTIUM defined indicative business cases that could be possibly accommodated by
ADAMANTIUM architecture. This activity implemented the intermediate/preliminary Business
Model specification, translating the formadescription into roles and relationships between
identified bodies within the business cases.

i Standardization activities by participating to meetings and submitting documents to
standardisation bodies and working grotglevant to the framework of thegpect

3.6.2  M13-M24 (2" Reporting Period)

WP6wasscheduled to run from M1 to M30 of the project lifetime and therefomastactive during
the reporting period. WP6 is divided in three tasks i.e. Dissemination, Standardisation and Business
Plan.

Objectivesand achievements
Upon completion of the reporting period, WP6 progress is summarized in the following objectives:

1 Maintenance of the project Websiteww.ict-adamantium.eu

1 Research papers published in ordemi@ke scientific advances publicly available in the research
community.

1 Liaisonsestablished between ADAMANTIUM and other research projects and initiatives through
EC concentration meetings and EC Future Internet Assembly events.

1 ADAMANTIUM events organizd in order to bring ADAMANTIUM results closer to the market,
by providing ADAMANTIUM research outcome to the mobile communication industry and
organisations

1 ADAMANTIUM defined indicative business cases that could be possibly accommodated by
ADAMANTIUM architecture.

i Standardization activities by participating to meetings and submitting documents to
standardisation bodies and working groups relevant to the framework of the project.

3.6.3  M25-M30 (3 Reporting Period)

Upon completion of the reporting period, Wp®gress is summarized in the following objectives:

1 Scientific advances made publicly available in order to be evaluated by the research community

1 A detailed market assessment and analysis was performed, identifying technological trends, key
players, markiebarriers and drivers
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1
1

The outcomes of the research work were successfully disseminated and the project built an overall
strategy for the exploitation of results

ADAMANTIUM results were brought closer to the market, by providing the research outcome to
the mobile communication industry and organisations

Regulatory and Standardisation activities, which were directly related to the research work, were
performed in order to assure the overall viability and coherence of the project results
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4 ADAMANTIUM MILESTON ES

During the course of the project the following tables desdhleeproject achievements in terms of
Milestones according to Annex | of the Grand Agreement

4.1 M1-M12 (1* Reporting Period)

TABLE 2. MILESTONES
Milestonel Milestone name | Work Lead Delivery| Achieved| Actual/ Comments
package| beneficiary date Yes/No Forecast
no. no from achievemen
Annex | date
- Achieved in
Efficient Report Yes
ML1.1 Management wp1 NCSR inD1.1 M12 time
Definition of the Achieved in
ERICSSON Report Yes
ML2.1 overall system WP2 ESPANA in D21 [M8] time
architecture
Specifications of the Achieved in
ML2 2 Diff ServMPLS core | |\ 5, NCSR Report Yes [M8]
) and UMTS/IMS PANAFON in D2.1 time
access network
ML2 3 speID(:ei:ilcr;zlattli%r:lgl r:)c: thel \vp2 VIO Report Yes [M8] Achieved in
' enduser mobile in D2.1 time
terminal
Definition and Report Achieved in
ML2.4 | specifications of the| WP2 TGV ~ep Yes [M8] ,
in D2.1 time
MSRF
Definition and Achieved in
ML2.5 | specificationsofthe| wpz | ERICSSON | Report | yes [M8] .
ESPANA in D2.2 time
MCMS
Definition and
specifications of the Report Achieved in
ML2.6 MCMS/MMIF WP2 VIO ~ep Yes [M8] .
o . in D2.2 time
monitoring/adaptatior|
modules
Sgggi?ilctzlgt?oigdof Report Y Achieved in
es
ML2.7 IPTV and VolP wp2 TGV, UoP in D2.3 [M8] time
services
Surveyreport on
PQoS models and
adaptation ) .
: Achieved in
mechanisms for VolP Report Yes
ML4.1 and IPTV wp4 uoP in D4.1 [M5] time
applications over
IMS-compatible
networks available
Report on Mapping Ac.h'GVEd IR
PQosS to Transport Report Yes time and
ML4.2. and Access Traffic wp4 NCSR in D4.2 (M12] rep(_)rte_d
. earlier in
Classes available D44
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Achieved
EARLIER
and reported
Initial PQoS models inD4.4
ML4.3 for voice and video UNIVERSIDAD imulati
- based on network | \ypa DEL PAIS Report Yes [M18] (simulation
simulation in D4.2 environments
VASCO/EUS in Opr
(e.g. NS2) and ns2
already in
functional
state)
ML4.4. Achieved
EARLIER
and reported
Initial adaptation UNIVERSIDAD in D4.4
mechanisms for voice i i
! Report (simulation
and video based on| ~ WP4 DEL PAIS in [?4_3 Yes [M18] environments
network simulation VASCO/EUS in Opr
(e.9.NS2) and ns2
already in
functional
state)
Dissemination UNIVERSIDAD Report Achieved in
ML6.1 Intermediate Report WPS DEL PAIS in DpG 1 ves (M11] time
P VASCO/EUS '
ML6.3 Business Plan WP5 ERICSSON Report Yes [M11] Achieved in
) Intermediate Report ESPANA in D6.3 time
nd . .
4.2 M13-M24 (2™ Reporting Period)
TABLE 2. MILESTONES
Milestone| Milestone nam¢g Work Lead Delivery| Achieved| Actual/ | Comments
package beneficiary date Yes/No Forecast
no. no from achievemen
Annex | date
Achieved
Development of ERICSSON Yes EARLIER
M1 | themcms aem | WP3 ESPANA (M27] (M24] Report in
D3.1-F
Development of é:g'a"sg
ML3.2 the MCMS WP3 RS M27) | Yes [M24]
monitoring Report in
modules D3.2-F
Development of QXQSSS
ML3.3 the MCMS WP3 RS [M27] Yes [M24]
adpting Report in
modules D3.3F
Development of I'EAXIZIEIVEGS
ML3.4 thehTAM 'b”.f'de WP3 UoP [M27] Yes M24]
the mobile Report in
terminal D3.3F
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Achieved
Development of EARLIER
ML3.5 PQoSaware WP3 uoP [M27] Yes [M24] .
mobile terminal Rgg%:t in
3F
Development of .
IPTV/VoIP EAXE'EIVEEF?
ML3.6 service WP3 VIO [M27] Yes [M24]
generation and Report in
adaptation D3.3F
modules
Initial PQoS
models for voice Achieved
ML43 | andvideobased ,p, UoP [M18] Yes [M18] n-time
on network Report in
simulation (e.qg. D4.2
NS-2) available
Initial adaptation
e y Aot
ML4.4 WP4 DEL PAIS [M18] €s [M18] .
based on networl Report in
. . VASCO/EUS
simulation (e.g. D4.3
NS-2) available
Imprr?]\ézcéleoS Achieved
ML4.5 applicable to | WP4WP5 uoP [M24] Yes [M24] R'”'“me.
eport in
testbed and
D4.1
prototype
Improvc_ad _
R g
ML4.6 . WP4WP5 DEL PAIS [M24] Yes [M24] .
applicable to VASCO/EUS Report in
testbed and D4.3
prototype
Final PQoS i
models for voice é:g'a";g
ML4.7 and video for | yyp g UoP [M25] Yes [M24]
VoIP/IPTV Report in
applications D41
available
final adaptation
mechanisms for Achieved
source, core UNIVERSIDAD EARLIER
ML4.8 network, access| WP4 DEL PAIS [M25] Yes [M24] _
network and VASCO/EUS Reportin
terminal D4.3
available
Definition of the
temporal,
perceptual and Achieved
physical (i.e. UNIVERSIDAD EARLIER
ML4.9 reception WP4 DEL PAIS [M25] Yes [M24] _
quality) VASCO/EUS Report in
conditions for D4.1
triggering th
PQoS alarm
Integration of the Achieved
whole Yes in-time
ML5.1 ADAMANTIUM WPS NCSR [M21] [M21] Report in
IMS system D5.1
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Achieved
i EARLIER
ML5.2 Integration of |\ o5 NCSR [M25] Yes [M24]
services Report in
D5.2
Achieved
in-time
Standardisation Report in
ML6.2 Intermediate WP5 THC [M22] Yes [M22] M13-M24
Report Periodic
Annual
Report
rd ; ;
4.3 M25-M30 (3~ Reporting Period)
TABLE 2. MILESTONES
Milestone | Milestone Work Lead Delivery | Achieved| Actual/ | Comments
name package | beneficiary | date from| Yes/No Forecast
no. no Annex | achievemen
date
Efficient Report in
ML1.1 Management WP1 NCSR [M30] Yes [M30] D11
Results on
field trials Report in
ML5.3 and WP5 NCSR [M30] Yes [M30] D5.3
evaluation
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5 ADAMANTIUM DELIVERABLES

During the course of the project the following tables dest¢hbéeliverables of the project that were properly prepared and submitted during the project lifetime.

5.1 M1-M12 (1% Reporting Period)

TABLE 1. DELIVERABLES
Del . - Dissemination Delivery date Delivered Actual / Forecast
' Deliverable name | WP no.| Lead bgeficiary| Nature from Annex | . Comments
no. level . Yes/No delivery date
(proj month)
Overall system
D2.1 architecture and WP2 Egslgiili,\] R PU M08 Yes M08 Delivered intime
specifications
MCMS Definition and ERICSSON . -
D2.2 Specifications WP2 ESPANA R PU M08 Yes MO8 Delivered intime
Definition and
D2.3 | specifications of IPTV| WP2 UoP R PU M08 Yes M08 Delivered intime
and VolIP Services
Design and
. Development of the ERICSSON . -
D3.1i MCMS Action Engine WP3 ESPANA P PU M12 Yes M12 Delivered intime
Module
Development of the
D3.2i | MCMS monitoring and| WP3 RS P PU M12 Yes M12 Delivered intime
adaptation modules
IPTV and VolP
D3.3i | Services generation an WP3 UOP P PU M12 Yes M12 Delivered intime
adaptation
D4.4 PQoS models, WP4 UNIVERSIDAD R PU M12 Yes M12 Delivered intime
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adaptation and mappin DEL PAIS
mechanisms VASCO/EUS
UNIVERSIDAD
D6.1i | Dissemination Report| WP6 DEL PAIS R PU M12 Yes M12 Delivered intime
VASCO/EUS
. Report on Business ERICSSON . I
D6.3i Plan WP6 ESPANA R PU M12 Yes M12 Delivered intime
Web P ; UNIVERSIDAD
D6.4 ADADA&%%& WP6 DEL PAIS o) PU M1 Yes M1 Delivered intime
VASCO/EUS
nd . .
5.2 M13-M24 (2™ Reporting Period)
TABLE 1. DELIVERABLES
Dissemination| Delivery date .
Del. no. Deliverable name WP no. Lead. level from Annex | Delivered Actu;_al / Forecas Comments
beneficiary| Nature . Yes/No delivery date
(proj month)
Design and Development of th ERICSSO
D3.1F | \ICMS Action Engine Module WP3 N P PU M24 Yes M24 Delivered intime
ESPANA
Development of the MCMS
D3.2-F monitoring and adaptation WP3 RS P PU M24 Yes M24 Delivered inrtime
modules
IPTV and VolIP Services . .
D3.3F generation and adaptation WP3 UoP P PU M24 Yes M24 Delivered intime
Voice and Video Quality . -
D4.1 Perceptual Models wp4 uoP R PU M24 Yes M24 Delivered inrtime
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Mapping PQoS to Transport . P
D4.2 and Access Traffic Classes | "W&% NCSR R PU M24 Yes M24 Delivered intime
UNIVERS
Real Time D i tent IDAD
eal lime Dynamic conten . P
D4.3 adaptation mechanisms Wp4 DEL PAIS R PU M24 Yes M24 Delivered intime
VASCO/E
us
Integration of systems and . L
D5.1 components, WP5 NCSR R PU M21 Yes M21 Delivered intime
Integration of IPTV and VolP . .
D5.2 applications WP5 uoP R PU M24 Yes M24 Delivered intime
rd : :
5.3 M25-M30 (3™ Reporting Period)
TABLE 1. DELIVERABLES
Dissemination| Delivery date .
Del. no Delverable name WP no Lead level from Ar):nex | Delivered | Actual / Forecas Comments
T | beneficiary| Nature . Yes/No delivery date
(proj month)
D1.1 Final report WP13 NCSR P PU M30 Yes M30 Delivered inrtime
D5.3 Trials and evaluatio WP5 NCSR P PU M30 Yes M30 Delivered inrtime
UNIVERSID
D6.1-F Dissemination Report WP3 D e P PU M30 Yes M30 Delivered intime
VASCO/EUS
D6.2 Report on Standardization WP4 R&S R PU M30 Yes M30 Delivered intime
D6.3-F Report on Bussines Plan WP4 ERICSSON R PU m27 Yes mM27 Delivered intime
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6 ADAMANTIUM USE OF RESOURCES

During the course of the project the following tables desdtieeuse of resources every reporting
period per partner and per tagiso a short justification per task is provided.

6.1 M1-M12 (1* Reporting Period)

Partner 1 NCSIR

Activity Code | Effort | Contribution/Justification

Task 1.1 IMM 1 Managel the communication inside the project consortium
towards the European Commission.

1 Prepardand conduct projectos
the minutes.

Managel the fund transfertowards the partners.

Task 1.2 IMM Performedscientific ceordination between partners.

Providel progress reports

Task 1.3 0.94MM Performed WP/tasks management.

Monitoredmeasurable success factors for all WPs.

Task 2.1 2MM

= = =4 (=4 4 | =

Contribution to the overhlsystem specification, specifical
related to the DiffServ/MPLS core transport network.

1 Definition of the ADAMANTIUM IMS architecture ang
procedures for interchange of information between the IMS
the ADAMANTIUM core transport network systems.

9 Contribution to the definition of the IMS data monitored by {
TSMM and TNMM

Task 2.2 0.5MM f Contribution in the definition and specifications for the acq
network architecture based on UMTS technology and

support of Multimedia Broadcast Multicast ServigdBMS)

for IPTV and IMS Service Based Local Policy (SBL
mechanisms for traffic differentiation.

Task 2.3 3.5MM f Definition and specification of the DiffServ/MPLS traff
classification mechanisms.

9 Definition and specification of the Internal Marking Moe
(IMM), which will receive the adaptation actions from t
MCMS, translate them into standard DiffServ/IMP
commands and apply them on the ingress router of the trarn
network.

91 Definition and specification of the External Monitoring Mod
(EMM), which will monitor the DiffServ network traffic an
forward the monitoring metadata to the MCMS.

91 Definition and specification of the communication protocol
the data to be exchanged between MCMS and the ti
marking/monitoring modules of the transpaste network, tha
is, between MCMS TNMM/TNAM and DiffServ/IMPLS
EMM/IMM.

9 Contribution to the analysis of the mapping between 3GPP
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7 service control and the resource control elements in
ADAMANTIUM Access Network and Core Network.

Task 2.4 0.5MM 1 Contibution in the overall definition and specification of t
IMS-compatible Media Server and Resource Function (MS
including its MSRF/MCMS InterFace (MMIF) module f
interaction with the MCMS.

Task 2.5 3.62MM f Contribution in the overall definition anspecification of the
MCMS system, including the features and functiong
required for the ADAMANTIUM project, the MCMS intern
architecture and the scope of each of its integrs
management entities.

9 Definition and specifications of the various MCM&odules,
namely:

the Transport Network Adaptation Module (TNAM)
the Transport Network Monitoring Module (TNMM)
the Access Network Adaptation Module (ANAM)
the Access Network Monitoring Module (ANMM)

= =4 =4 -4 -4

Definition and specifications of the communication protg
and the data to be exchanged between the MCMS mog
specifically, between:

AEM and TNAM/TNMM
AEM and ANAM/ANMM.

Task 3.1 1.09MM f Design and development of the AEM interfaces with
MCMS adaptation modules as specified in WP2, namely:

AEM interfacewith TNAM

Design and development of the AEM interfaces with
MCMS adaptation modules as specified in WP2, namely:

AEM interface with TNMM

Contribution to the adaptation logic of the AEM, from t
results obtained in WP4.

Task 3.2 2MM

1 Development of geliminary version of TNMM.

1 Development of preliminary version of TNAM.

1 Development of preliminary version of DiffServ/MPLS IMM.

1 Development of preliminary version of DiffServ/MPLS EMM

91 Development of preliminary version of PBIAM module has
been started.

1 Development of preliminary version of PMBVIM module has
been started.

Task 4.1 1IMM f Work performed on the research and development of a

quality contextaware PQoS model for IPTV applications.

1 Work performed on the research and development o
intelligent PQoS model suitable for voice, video and au
visual quality predictions for IPTV applications.

Task 4.2 0.49MM f Contribution in the study of the implications of using UMTS
the service provisioning technology.

9 Contribution in the definitiorf the subjective tests to carry o
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in order to detect the impact of the contextual factor on
QoOE, and specifically the temporal thresholds for toler
degradations.

Task 4.3 2MM ! Researchkd the statistical properties of the vario
DiffServ/IMPLS chsses in terms of NQoS (i.e. delay, jitt
packet loss)

1 Work started on mapping of the NQoS statistics for the var
DiffServ/IMPLS classes to PQoS degradation for IP
Applications (e.g. VoD) or what NQoS requirement is
different PQoS specificatiorier different applications.

1 Work started researching how UMTS traffic classes ma
VoIP and IPTV applications and what the NQoS requirem
and/or UMTS bearer service attributes (e.g.-ebibrrate,
maximum bit rate, guaranteed bit rate, maximumsfiemdelay,
priority setting) are for each application.

1 Research on PQoS requirements for IPTV and
applications (e.g. what is the requirement for-tmdnd delay
for each application).

9 Contribution in the preliminary simulations concerning
perfomance experienced by the mobile traffic through the
network.

Task 4.4 1MM Y Researckd how spatial and temporal activity of a vid
application can be exploited in order to perform optil
contentaware adaptation with scope the maximization of
delivered PQoS level.

1 Investigate how PQoS can be improved with adaptation
source codec, bit rate, packetization scheme and FEC upd
cases of quality degradations in VolP and IPTV applicat
respectively.

1 Contribution in the study of rediime serice adaptatior
mechanisms.

1 Contribution in the analysis of crotsyer adaptatior
mechanisms, taking into account the expected net
performance and its impact over the specific H-Béded VoD
configuration parameters.

Task 5.1 1IMM f Integration of the ritermediate/preliminary version of tk
MCMS into the IMS platform

1 Integration of the intermediate/preliminary version of
monitoring and adaptation modules at the transport nety
(i.e. TNMM, TNAM)

Task 5.2 1IMM {1 Initial integration of IPTV services ithe IMS system

Task 5.3 0.42MM 9 Initial integration of VolP interactive applications in the IN
system

Task 6.1 0.20MM 9 Dissemination activities related to EQDpported eventg

attendance to FIA events and concentration meetings.

1 Organization of ADAMANTUM INFODay in Athens within
the Future of the Internet framework

1 Preparation of publications at international conferences
journals.

Task 6.3 0.19MM T NCSR has contributed to a detailed market assessment
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analysis identifying technological trends, kphayers, marke
barriers and drivers

1 NCSRhas contributed to the definition of indicative busin
cases that could be possibly accommodated
ADAMANTIUM architecture. This activity has implemente
the intermediate/preliminary Business Model specificat
translating the formal description into roles and relations
between identified bodies within the business cases.

Total: | 23.44MM
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Partner 2 UNIVERSIDAD DEL PAIS VASCQ/EUS

Activity Code | Effort | Contribution/Justification

Task1.3 | 0.4MM 1 Management of WP6 (led byNIVERSIDAD DEL PAIS
VASCO/EUS and the rest of the tasks wheiblIVERSIDAD
DEL PAIS VASCO/EUSparticipates.

Task 2.1 2MM 1 Contribution to the overall system specification, specific
related to the IMS procedures.

9 Definition of the ADAMANTIUM IMS architecture anc
procedures for interchange of information between the IMS
the ADAMANTIUM systems.

1 Analysis of the 3GPP Ré&l signalling and data flows ar
identification of the most accurate points of interaction with
ADMANTIUM system, specifically with the MCMS.

9 Contribution to the definition of the IMS data monitored by
MSMM and ANMM: capturing of the QoS specific session ¢
network information negotiated within the IMS system.

Task 2.3 1MM 1 Analysis of the mapping betwe@GPP Rel7 service contro
and the resource control elements in the ADAMANTIU
Access Network and Core Network.

9 Study of the procedures for QoS data forwarding from
sessiorevel negotiation to the PCC architecture, and thu
the Access Network an€ore Networks QoS managemsg
procedures.

9 Contribution to the definition of the IMS data managed by
MSAM and likely exported to the ANAM.

Task 3.1 4MM f Contributions to the adaptation logic of the AEM, from
results obtained in WP4,

9 Contribution to ifferent case studies (VolP and VOD): analy|
of the sources of degradation, analysis of the pos
adaptation actions for each case, analysis and perforn
study of the effects and implications of each possible adapt
action.

1 Performance study different adaptation algorithms, in ord
to analyze the variations from the simulation study towards
actual implementation.

Task 4.2 4MM f Study of context awareness in mobile VolP and VOD serv
Determination of the most relevant context factbest modify
the experienced QOoE levels.

Study of socioeconomic aspects of the mobile VolP service

Specific study of the implications of using UMTS as the ser
provisioning technology.

91 Definition of the subjective tests to carry out in order to de
the impact of the contextual factor on the QoE, and specifi
the temporal thresholds for tolerable degradations.

1 Development of a testbed for subjective tests, which incl
client applications and server, and emulation of
ADAMANTIUM Access and CoréNetworks.
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1 Preliminary subjective tests for mobile video reception ¢
typical UMTS performance conditions.

Task 4.3 2MM f Based on the results from WP2, implementation of
ADAMANTIUM Core Network in the simulation scenari
implementation of MPLS pash mapping of servieckevel traffic
to MPLS classes at the Ingress LER, mapping
MPLS/DiffServ classes, implementation of queuing discipli
at LSRs, mapping of DiffServ/MPLS to UMTS classes at
EgressLER.

1 Preliminary simulations concerning the foemance
experienced by the mobile traffic through the core network.

Task 4.4 6MM 1 Study of reakime service adaptation mechanisms.

Analysis of crosdayer and crosdomain adaptations fq
mobile VolP and VOD services.

1 Development of an OPNEBased simulion scenario for
testing the performance of the different adaptation mechar
considered.

1 Implementation of different features in the OPNET simula
e.g. the realime service adaptation mechanisms, the M
monitoring modules, or the IMS/SlPased sigaling
procedures.

9 Study of the impact of the considered UMTS Access Nety
characteristics over the QoE of AM#ased VolIP services.

1 Analysis of crosdayer adaptation mechanisms, taking i
account the expected network performance and its impact
the specific VoIP configuration parameters.

9 Study of the impact of the considered UMTS Access Nety
characteristics over the QoE of VOD services.

1 Analysis of crosdayer adaptation mechanisms, taking i
account the expected network performance andnigct over
the specific H.264based VOD configuration parameters.

Task 6.1 1.7/MM | ¢ creation and maintenance of the ADAMANTIUM website.

Dissemination activities related to EDpported events: attendan
to FIBled conference, presentation at Fifadrid, pulication
accepted for FPrague conference.

1 Preparation of different publications at international confere
and journals.

Total: | 21.1MM
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Partner 3 (UOP)

Activity Code | Effort | Contribution/Justification

Task 1.3 0.40MM 9 Participation in project meetys and audio conferences
9 Contributions to periodic reports

1 Involved in coordination and management of Task 2.6, Tas
and WP4.

9 Carried out recruitment for new staff (two research fellows
two parttime research assistants) to work on the tasks iohw
UoP is involved.

Task 2.1 1.00MM 91 Defined functional requirements for VolP (D2.1 Section 3.2

Defined the functional specifications for Use Cases for
sessions (D2.1 Section 3.2).

1 Contributed the saip and explanation of use cases base(
VoIP sevices.

1 Contributed sequence diagrams associated with the use
with their complete explanation.

1 Contributed to Terminal Adaptation Module for Syste
Architecture (D2.1 Section 4.5.32).

Task 2.2 0.20MM f Contributed to VolP terminal specifications

Tak2.4 0.50MM 1 Contributed the definition and specification of the TA
(Terminal Adaptation Module).

Task 2.5 0.30MM f Contributed towards the definition and specification of

MCMS and related modules.

1 Provided a list of parameters to be monitored by ¢
component of the VoIP service delivery chain.

1 Provided a list of parameters that can be dynamically cha
in each of the components of the VolP delivery chain.

Task 2.6 1.45MM M Contributed definition of VolP services for voice and vid
calls (D2.3 Sed@bn 2.2).

9 Contributed the specification for VolP services for voice
video calls (D2.3 Section 2.2).

1 Contributed a description of VolP services that can be proy
to the end user.

9 Contributed VolP protocol overview and VolP technolg
roadmap.

Contribtuted issues on VolP QoS.

Contributed specification of adaptation schemes for V
services (D2.3 Section 4.2).

91 Had editorial responsibility for D2.3.

Task 3.3 4.30MM { Editorial responsibility for D3.3i.

Developed initial working version of PQ&Svare VolPsoft
phone based on the open source {868 municator
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architecture.

91 Developed an initial version of the monitoring and adapta
functions in an emulated environment on the Android SDK.

9 Successfully embedded existing PQoS models (based-(
Model) for wvoie calls into Android SDK and IMS
Communicator and successfully tested them under Open
core by emulating packet loss rate with Shunra/Storm net
emulator.

Task 4.1 3.50MM 1 Carried out a literature review of voice and video P(
prediction models anBQoS optimization for VolP and IPTV.

1 Developed an initial VolIP architecture as an enhanceme
NS2 simulator for the evaluation of developed voice and v
PQoS models and for VolP adaptation algorithm developr,
and testing..

91 Installed and configuredn Open IMS Core network testb
with IPTV and VolP application servers with 3G connecti\
via Asterisks gateway ready for internal PQoS model testing

91 Developed a Voice Quality PQoS model. This model accurg
predicts received PQoS (in terms of MOB)m measurec
network parameteiisdelay and loss for a specific codec.

91 Developed a video PQoS model based on content classific
encoding parameters and network parameters, such as
loss rate.

9 Test bed setip for Wireless LAN 802.11b standarding NS2
and Evalvid. All testing done with PSNR and MOS w
obtained from the simulation test bed.

91 Classified video contents based on the spatial and tem
feature extraction using cluster analysis. Part of the p
accepted to IEEE ICC Conferendg0®.

91 Classified video contents based on the Mean Opinion §
(MOS) obtained objectively using cluster analysis and pring
component analysis. Paper accepted to WCE, ICWN 2009.

9 Carried out comparison of classification based on sp
temporal and objdive video quality evaluation based on MO

1 Investigated the impact of video content on MPEG4 streal
video quality in terms of the minimum send bitrate ¢
acceptable packet error rate. Paper accepted to ICAS, 2004

1 Derived the threshold for acceptaleality of Service in term
of packet loss for MPEG4 streaming video. Part of the p
accepted to ICAS, 20009.

91 Investigated the relationships between video quality and
bit rate, frame rate, video content type, available nety
bandwidth and packeloss. Paper published in NGMAS
proceedings, Sept., 2008.

91 Developed video quality prediction model based on AN
(neural networks and fuzzy systems) combining both
application level parameters of send bitrate, frame rate
network level parameter ofpacket error rate and lin
bandwidth. Paper published in NGMAST proceedings, S
2008.

9 Investigated the degree of influence of Quality of Ser
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parameter of send bitrate, frame rate and packet error rg
user perception for MPEG4 streaming vidBart of the pape
accepted to WCE, ICWN, 2009.

91 Developed regression based PQoS models for video g
prediction combining both the application level parameter
send bitrate, frame rate and network level parameters of p
error rate. Paper acceptied EEE ICC, 2009.

1 Enhanced the existing NS2 and Evalvid platform to add
UMTS EURANE functionality to investigate video PQoS o
UMTS networks for video streaming applications.

1 Developed and improved subjective testing website. Subje
testing wascarried out by 10 subjects successfully. Sta
work to correlate the subjective scores to the objective s
obtained previously.

1 UoP has undertaken a comprehensive literature revie
intelligent PQoS modelling that will be suitable for voice, vic
and audievisual quality predictions for VoIP applications usi
a single model without separately predicting the constit
mediai voice and video. This will be followed by the reseal
into and development of an intelligent model for integre
quality prediction for audievisual content.

Task4.2 | 0.50MM 1 Investigated how different video contents affect video qus
and how to identify parameters which can classify diffe
video contents (e.g. based on the Principal Compg
Analysis).

9 Carried outinformal subjective tests with 33 users and
samples selected from a dataset of 192 speech samples
were collected from a live GSM/3G network via a mok
phone. Subjects test results were compared with those fro
ITU-T PESQ and 3SQM algorithmsases with low correlatio
between subjective and objective results were analyzed.
accepted to MESAQIN 2009.

1 Developed a website for subjective video testing at the
following web site: http://www.tech.plymouth.ac.uk/spmc/stg
akhan/mostest/defauitm

Task 4.4 4.15MM 1 Enhanced the already developed VolP (voice and video ¢
architecture for NS2 with additional models for V(g
adaptation. AMR codec mode adaptation has been implem
but there is scope to implement codec adaptation, packetis
adaptation, dynamic jitter buffering and the addition of FEC
robust transmission.

1 Enhanced the already developed Open IMS Core with scoy
carrying out adaptation mechanism for video calls.

1 Investigated state of the art real time dynamic crossrl
content adaptation mechanisms.

1 Investigated the relationships between voice quality with v
send bit rate, codec type and mode, network bandwidth
packet loss.

9 Conducted experiments and got preliminary results on the
adaptation for voice calwith Android SDK under Open IM
Core. Part of the paper accepted to ICAS, 2009.

I Researched and developed initial dynamic service adapt
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mechanism for optimizing delivered PQoS level. 1
adaptation mechanism is based on received PQoS and
currently enhanced with more intelligent inter tyRefuzzy
logic and it is currently being tested.

1 Working on adaptation for all video content types in term
QoOE, MOS and network throughput.

1 Adaptation based on content types and QOE propq
Submitted leter to IET on contedbased adaptation of send-b
rate.

1 Adaptation based on content types affeLR (I-Frames Lost
Rate) proposed. Submitted paper to IEEE Globe
conference.

Task 6.1

1.80MM

Journal Paper

1. A Khan, L. Sun and E. Ifeachofi C 0 n-based¥Video Quality
Prediction for MPEG4 Video S
Journal of Multimedia, Issue 2, 20Q08ccepted).

2. A. Khan, L. Sun, E. Jammeh and E. IfeachdrC o n-basau
opti mal vi deo s e nd submittedr ta t IET]
Electronics Léters.

Conference Papers

1. A Khan, L. Sun, E. Jammeh and E. IfeaclioA ¢ o-aware and
networkaware send bitrate adaptation scheme for MPEG4 vi
streaming over ,submited te EEEE Globdco
conference 2009.

2. M. Goudarzi, L. Sun, and .Elfeachor, A PES Q and
measur ement of vVoi ce qua, 8t
International MESAQIN Conference, (Measurement of Spe
Audio and Video Quality in Network), 20q@ccepted).

3. A Khan, L. Sun and E. Ifeachdi,Cont ent CIl aed @en
Objective Video Quality Evaluation for MPEG4 Video Stream
over Wir el eWasld(Qbdegtess @m Bngingering, track
International Conference on Wireless Networks (ICWNJ July
2009, London, UKAccepted).

4. A.Khan, L. Sun and E. Ifeachdi Cont e nt -b@dedi\&deq
Quality Prediction Model for MPEG4 Video Streaming o
Wi rel ess N EEEBAntern&tisnal, Conference o
communications (ICCH4-18 June, 2009, Dresden, Germg
(Accepted).

5. I. Mkwawa, E. Jammeh, L. Sun and E. IfeacH'Open IMS Core
with VolP Quality Adaptation"Fifth International Conference ¢
Autonomic and Autonomous Systems (ICAS), April 2@5, 2009
T Valencia, Spain (Accepted).

6. A. Khan, L. Sun and E. Ifeachofi| mpact of Vi
Video Quality for Wi e o over Wi r e, | [eifth g
International Conference on Autonomic and Autonomous Sys
(ICAS), April 20-25, 2009, Valencia, Spain (Accepted).

7. A. Khan, L. Sun and E. Ifeachoi A N Fbased Hybrid Videc
Quality Prediction Model for Video Streamingves Wireless
Net waqg rPkoseédings of the IEEE Computer Society Pr
NGMAST 2008, September 110, 2008, Cardiff, Wales, UK

Total:

18.10MM
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Partner 4 (R.S)

Activity Code Effort Contribution/Justification

T2.1 0.5 MM 1 Contribution to overall system architecture defining
requirements for monitoring modules and their integration

9 Study of constraints for IPTV services with higher bandw
over 3GPP networks

T2.3 1.2 MM 1 Defining and specifying details of communication procedt
between PQoS test fires and MCMS

Analysis of example software environment for AEM
Specifying SW interface between test probe and MSMM

T2.5 1.1 MM § Definition and specification of data to be exchanged betv
MCMS and the monitoring modules

9 Definition of the alarm filter forhe PQOoS test probe based
SNMP trap suppression

T3.1 0.5 MM 1 Review and adaptation of primitives for interface between
probe and MCMS AEM

1 Analysis of IP related parameters for substituting CNR ¢
parameter for the triggering of alarms

T3.2 7.4 MM 1 Review of requirements for monitoring tools, especially P(
probe

Development work on MSMM interface adapter
Development work on alarm filter logic

Development work on test probe internal interfaces
software module ugrades on test probe platform

Implementation work on two thresholds for monitoring tool
Design work on alarm filter and interface to MSMM

Validation of first subset of HPelated parameters for triggerir
alarms

T4.1 1.4 MM 1 Evaluation of PQoS tool for applications related to IPTV

Evaluation of gPSNR tool for video streams with low
resolutions

1 Investigation of correlation between CNR and TS reld
parameters

Total: | 12.1 MM
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Partner 5 (HQ

Activity Code | Effort | Contribution/Justification

Task 2.1 1.5MM | TGV participated to thepecification on the overall system architect
as follows:

91 Definition and specification of the IMS integlation with the
ADAMANTIUM solution in terms of components arn
modules;

91 Definition and specification of the communications with
core IMS (CSCF);

91 Definition of the use cases related to IPTV and the assod
sequence diagrams.

Task 2.4 1.5MM | In this task, TGV defined the IM&mpliant IPTV media serve
(MSRF), the MMIF and the IPTV client.

TGV provided the specifications for the IM8latedfunctions and al
the signdling parts of the media server, including the interactions
all the modules of the ADAMANTIUM solution.

TGV also provided the specifications for the IMS interfaces of
client, making it a real IM$ased IPTV client, inclding the support o
the SIP protocol and its related features.

Task 2.5 1.5MM | In this task, TGV defined the internal and external interfaces o
MSMM and the MSAM modules, which are internal modules of
MCMS, relying on inputs from VIO concerning ghMSAM. The
Multimedia Services Monitoring Module (MSMM) receives monitor
information from the MSRF. The Multimedia Services Adaptal
Module (MSAM) sends adaptation commands from the MCMS tg
MSRF.

The internal interfaces of the MSMM and the MSAk these
modules to the AEM. These interfaces are defined in C++ and defir
parameters that are needed by the AEM or sent by the AEM.

The external interface of the MSMM and the MSAM link these mod
to the MSRF. The MSAM and MSMM communicate witletMSRF
using SIP messages, containing the needed information in the m¢
payload.

Task 2.6 1.5MM | In this task, TGV participated to the definition of the two main servi
live IPTV and VoD. Live IPTV is similar to regular TV: it supp®
multiple channels and the user can switch between channels. Con
to VoD, live IPTV saves considerable bandwidth. Indeed, content ig
only once by the originating server and relayed downward the mul
tree. VoD service enables the user teseh specific piece of conte
and to receive it at will.

Also, the overall architecture of the IPTV service was specified by ]
and VIOTECH. This architecture conforms to the architecture speq
by ETSI: session is initiated using SIP; media isvéetd using RTP
media is controlled with RTSP.

Task 3.1 IMM | TGV contributed to task 3.1 by providing the first version of the:

91 Design of the interface between the MSAM and the AEM,;
9 Design of the interface between the MSMM and the AEM.
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Task 3.2 3MM | TGV contribution to this task is the following:

1 Elaboration of the MCMS interconnection with the IN
infrastructure:

0 Setting up of the IMS$hased signéihg messages to b
transmitted between the MCMS and the IMS core;

o0 Relying on VI O6s i nAgent),
setting up of the IM$ased signallingsigndling
messages to be transmitted between the IPTV terr
and the IMS core;

o Relying on VI O6s input
setting up of the IM$ased signallingsigndling
messages to be transmitteeftween the IMS core an
the MSRF.

Task 3.3 2.5MM | In this task, the IM&ompliant SIP communication module to
plugged with the IPTV streamer has been implemented by TiB§t
version.

Also, the IMScompliant SIP communication module to be plugged v
the IPTV player has been implemented by TGffst version.

Task 4.4 IMM | TGV contribution to this task is the following:

91 Investigation on IPTV content adaptation metrics;
9 Supervision of IMS compliance to the developed adaptg
techniques.
Total: | 135MM
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Partner 6 PANAFOIN

Activity Effort Contribution/Justification
Code

9 Contribution to the description of the overall ADAMANTIUI
proposed architecture

Investigation of ADAMANTIUM architectural aspect$

1
Task2.1 2 MM especially those related to théI'S network

Contribution to the terminal specifications

Contribution to Deliverable D2.1

M Contribution to the UMTS access network definition a
specifications

Presentation of typical UMTS network architecture
Identification of UMTS QoS magement mechanisms
defined in telecommunication standards

Task 2.2 4 MM 1 Presentation of session management procedures in a n
network environmentas defined in the standards

1 Investigation of the limitations and restrictions of exist
cellular networks in tens of monitoring and adaptatic
mechanisms described in the context of ADAMANTIU
system architecture

Contribution to Deliverable D2.1

Contribution to VolP services definition and specifications
Investigation of VolP technology roadmap

Task 2.6 2 MM Elaboration on VolP QoS issues
VolIP protocols overview

Contribution to Deliverable D2.3

=A== =4 =4 A4 -4 A

Investigation of monitoring and adaptation mechanisms
Task 3.2 0,5MM could be applied in mobile network environment@ANAM,
ANMM modules

1 Contributon to Task 4.3 in terms of providing informati
Task 4.3 0,6 regarding UMTS traffic classes

Investigation on UMTS / DiffServ classes mapping

Monitoring integration activities in terms of the seve
modules that are interrelated in order to developtéstbed

environment that shall be used for ADAMANTIUM den

Provision of test SIM cards

Provision of guidelines in terms of the UMTS related modul

9 Contribution to the preparation of a Business Plan relatg
ADAMANTIUM concept and key aspects, providing also t
Task 6.3 1 MM view of a mobile network operator

Contribution to the identification of potential business mode

Contribution to the identification of the value chain actors
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1 Contribution to the risk analysis from a mobile netw

M Contribution to deliverable D6-i3

operd or 6s si de

Total:

11.1 MM

Partner 7 (ERCSSON ESPANA

Activity Code

Effort

Contribution/Justification

Task 1.2

0.2 MM

0 Technical coordination of ADAMANTIUM
0 Management of technical audio conferences

Task 1.3

0.2 MM

o0 Management of WP2 (led lyRICSSON ESPANA and the
rest of the tasks wheEERICSSON ESPANAarticipates

o Participation in project meetings and audio conferences

o Contribution to periodic reports

Task 2.1

6 MM

o Technical coordination of the ADAMANTIUM architeae

o Coordination and contribution to the overall syst
specification.

o Definition of the ADAMANTIUM IMS architecture an
procedures for interchange of information between the
and the ADAMANTIUM core transport network systems.

o Coordination and contriltion to the interfaces between t|
MCMS and the external elements.

o Coordination and contribution to the interfaces between
internal modules of the MCMS (AEM interfaces to 1
monitoring module§ ANMM, MSMM and TNMM T and the
adaptation modulés ANAM, MSAM and TNAM)

Task 2.2

0.3 MM

o Contribution in the definition and specifications of the acc
network architecture based on UMTS technology

Task 2.3

0.7 MM

o Definition and specification of the Internal Marking Modu
(IMM), which will receive the adaptan actions from the
MCMS, translate them into standard DiffServ/IMP
commands and apply them on the ingress router of
transport network.

o Definition and specification of the communication proto,
and the data to be exchanged between MCMS and tfiie 1
marking/monitoring modules of the transport core network.

Task 2.4

o Contribution to the overall definition and specification of |
IMS-compatible Media Server and Resource Func
(MSRF), including its MSRF/MCMS InterFace (MMIF
module for interacdn with the MCMS

o Definition and specification of the communication proto,
and the data to be exchanged between the MCMS an
server/client monitoring modules, i.e., between the MC
MSMM and the MMIF/TAM.

o Definition and specification of the commuriicen protocol
and the data to be exchanged between the MCMS an|
server/client adaptation modules, i.e., between the M(
MSAM and the MMIF/TAM.

Task 2.5

8 MM

o Contribution to the overall definition and specification of |
MCMS system, including the &wures and functionalit|
required for the ADAMANTIUM project, the MCMS intern;
architecture and the scope of each of its integre
management entities.

o Definition and specifications of the various MCMS modul
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namely:

Action Engine Module (AEM)

Multimedia Service Adaptation Module (MSAM)

Multimedia Service Monitoring Module (MSMM)

Transport Network Adaptation Module (TNAM)

Transport Network Monitoring Module (TNMM)

Access Network Adaptation Module (ANAM)

Access Network Monitoring Module (ANMM)

o Definition and specifications of the communication protc
and the data to be exchanged between the MCMS moc
specifically, between:

1 AEM and MSAM/MSMM
1 AEM and TNAM/TNMM
1 AEM and ANAM/ANMM

o Definition and specification of the communication proto
and the dataotbe exchanged between the between the M(
and the IMS Call Session Control Functions, specifically, \
the RCSCF, for notification of the requested serv
characteristics, and with the@GSCF, for control of the servig
session activity.

=4 =4 =8 -8 -4 a9

o Design and development of the first version of the deci
algorithm within the AEM.
o Design and development of the AEM interfaces with
MCMS adaptation modules, namely:
1 AEM interface with MSAM
1 AEM interface with TNAM

Task 3.1 137 MM
1 AEM interface with ANAM
o Desigh and development of the AEM interfaces with |
MCMS adaptation modules, namely:
1 AEM interface with MSMM
1 AEM interface with TNMM
1 AEM interface with ANAM
o Research and definition of the perceptual, temporal
Task 4.2 1.8 MM physical (i.e. signal strerfgx conditions for triggering th
PQoS alarm.
Task 6.1 0.2 MM o Internal dissemination of the ADAMANTIUM project i
Ericsson R&D, in Spain and Sweden
o Collaborating with Ericsson representatives in  s(
standardization bodies and groups (rhaiBGPP, Working
Task 6.2 0.1 MM Group CT3, Working Item PCC) and presenting them
expected results of the ADAMANTIUM project in order
analyze the possible contribution to those standardiz:
bodies and groups.
o Coordination and contribution to thérst version of the
Business Plan of the ADAMANTIUM project taking ini
account the services under study in the project (VolP
IPTV), including the following information:
1 Business idea description
Task 6.3 3.2 MM 1 Market description
1 Market opportunities
1 Regulatory isses
1 Value chain
1 SWOT
1
1

Description of possible business models
Risk analysis
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Activity Code

Effort

Contribution/Justification

T2.1

2.2MM

VIO participated to the specification on the overall sys
architecture. Also, VIO along with TGV deéd the use cases relat
to IPTV and the associated sequence diagrams.

T2.4

2.2 MM

In this task, VIO defined and specified the IM8mpliant IPTV
media server (MSRF), the MMIF and the IPTV client,
collaboration with TGV.

Also, VIO provided the spefitations of the reception, decoding a
playing functions of the IPTV client.

T2.5

1 MM

In this task VIO specified the messages exchanged betwee
MSRF and the MCMS. VIO also defined the interfaces betwee
AEM and the MSAM and the interface betwethe AEM and the
MSMM.

T2.6

3.4 MM

In this task, VIO, with the support of TGV, defined the two m
services: live IPTV and VoD.

Concerning those two services, all the specificities have
defined, such as the support of multiple channels, the riet
settings, the bandwidth efficiency, etc. In addition, all the differe
have also been taken into consideration, such as multicast/u
modes, userelated information.

The overall architecture of the IPTV service was specified.
architectureconforms to the architecture specified by ETSI: ses
is initiated using SIP; media is delivered using RTP; medi
controlled with RTSP.

T3.2

0.6 MM

VIO participated to the elaboration of the MCMS interconnec|
with the IMS infrastructure by providg a SIPbased API for SIH
User Agent. This API enables:

I Setting up of the IM$hasedsignalling messages to b
transmitted between the MCMS and the IMS core;

i Setting up of the IM$hasedsignalling messages to b
transmitted between the IPTV terminal and tMS core;

I Setting up of the IMShasedsignalling messages to b
transmitted between the IMS core and the MSRF.

T3.3

3 MM

In this task VI O, a Isignallong desighel
and developed a first working version of the MSRF server.
MSRF is compliant with IMS.

The IPTV streaming and adaptation functionalities have |
designed and developed by VIO. Current adaptations are: b
adaptation and codec adaptation.

Also, a first version of the IPTV player has been provided by VIC

T4.4

1.6 MM

During the reporting period VIO specified request/respg
messages to be exchanged between components (user te
MCMS and MSRF) involved in adaptation triggering, decis
taking and enforcement. These specifications, based on the SO
its dffer/answer model proposed in RFC4317 / RFC3264, pro
means for dynamic adaptation support in ADAMANTIUM. Mq
specially, the following two epochs are considered in the meg
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exchanging specification process:

1 Messages exchanged in order to supporiritial adaptation
of t he media resource st
capabilities at session initiation phase;

1 Messages exchanged for supporting the-tiesd adaptatior
of the media resource to the actual network/term
conditions during the medr@source consuming.

VIO integrated a first version of the MSRF, including the follow
components: SIP user agent, RTSP server, RTP streamer,
controller and MMIF.

T5.1 1.2 MM _ ] _ _ _ _
VIO also integrated a first version of the IPTV client: including
following components: SIP user agent, Media Controller, R
client, media player, media adapter.
T6.3 0.8 MM VIO_ actively pa_rt|C|pated in setting up the ground work for
Business Modelling task.
Total: | 16 MM
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Activity Planned o — Extra A
Code Effort Contribution/Justification Effort Justification of extra effort

Task1.1| 2.16MM Manage the communicatio
inside the project consortiur
and towards the Europeg No extra effort
Commission. has been declared
Prepare and c
meetngs and reviews.

Task1.2| 1.18MM Perform scientific cardination
between partners. No extra effort

has been declared
Provide progress reports
Task1.3| 0.37MM Perform WP/tasks managemer|
No extra effort
Monitor measurable succe has been declared
factors for all WPs.

Task3.1| 2.56MM Design and development of th 0.22MM { Development of 3
AEM interfaces with the MCMS dedicated traffic class fo
adaptation modules as specifi the IMSregistered
in WP2, namely: modules signalling in orde

. . to protect its integrityrbm
AEM interface with TNAM network errors.
AEM interface with ANAM
Design and development the
AEM interfaces with the MCMS
adaptation modules as specifi
in WP2, namely:
AEM interface with TNMM
AEM interface with ANMM

Task3.2| 6.34MM Development of 0.50MM f Integration of IMS PCRHR
TNMM/TNAM. with ANAM and ANMM
Development of as ADAMANTIUM

proposes, which provides
ANMM/ANAM. more IMScompatible
Development of DiffServ/MPLS solution
IMM. 1 Development of ANMM
Development of DiffServ/MPLS and TNMM web interface
EMM. T 1MM effort was
Development of PDfMM at undertaken by NCSR o
the PCRF of the Access Net. behalf of partner
PANAFON, concerning
the PCRF of thé\ccess Net. testing) of ANMM and
ANAM.
Task4.1| 3.74MM Research and Development | 0.42MM f Due to the different need

Video Quality prediction mode
relative to the spatiotempor
content dynamics

Research and development of

of perceptual estimatio
across the various nodes
the media delivery chain
the consortium decided t
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video quality contexaware
PQoS model for IPTV
applicatians.

Research and development of
intelligent PQoS model suitab
for voice, video and audivisual
quality predictions for IPTV
applications.

develop different
prediction models for thg¢
core, access and ender
node.

Task 4.3

3.19MM

Research the statistic
properties of the variou
DiffServ/IMPLS classes in term
of NQoS (i.e. delay, jitter
packet loss)

Mapping ofthe NQoS statistics
for the various DiffServ/IMPLS
classes to PQoS degradation

IPTV Applications (e.g. VoD
or what NQoS requirement is fg
different PQoS specifications fq
different applications.

UMTS traffic classes map t
VolIP and IPTV applicationand
what the NQOS requiremen
and/or UMTS bearer servig
attributes are for eac
application.

Research on PQoS requireme
for IPTV and VolP applicationg
(e.g. what is the requirement f
endto-end delay for eacl
application).

0.40MM

Due to the differat needs
of perceptual estimatio
across the various nodes
the media delivery chairn
the consortium decided f
develop discrete mappin
frameworks for the core
access and endser node.

Task 4.4

4.22MM

Investigate how PQoS can |
improved with adaptan of
source  codec, bit  rate
packetization scheme and FE
update in cases of quali
degradations in VolP and IPT
applications respectively.

Contribution in the analysis g

crosslayer adaptation
mechanisms, taking into accou
the expected networ

performance and its impact ovg
the specific H.264ased VoD
configuration parameters.

0.42MM

Contribution in the study
of reattime service
adaptation mechanisms.

Participation in the
research of how spatial ar]
temporal activity of a videc
application can b
exploited in order tg
perform optimal content
aware adaptation  wit
scope the maximization ¢
the delivered PQoS level.

Task 5.1

8.72 MM

Integration of the MCMS intg

the smallscale
ADAMANTIUM prototype
platform

Integration of the monitoring
and adaptén modules at the
transport network (i.e. TNMM
TNAM)

Integration of the monitoring
and adaptation modules at t
access network (i.e. ANMM
ANAM)

1.00MM

Continuous debugging ¢
the MCMS/AEM with the
integration of
new/enhanced versions a
replacement of the
previous  ones. Ney
configuration was
necessary all the time.

2MM effort was
undertaken by NCSR o
behalf of partner
PANAFON, concerning
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the integration of ANAM
and ANMM in
ADAMANTIUM small

scale prototype, following
PANAFONG6s co

Task 5.2

2.76MM

1 Integration of IPTV services i 0.36MM 1 Continuous debugging @
the IMS system the IPTV  with the
integration of
new/enhanced versions a
replacement of the
previous ones. Ney
configuration was
necessary all the time.

1 0.5MM effort was
undertaken byNCSR on
behalf of partner
PANAFON, concerning
the integration of IPTV
services in
ADAMANTIUM small
scale prototype, following
PANAFONOG6s <co

Task5.3| 2.77MM f Integration of VoIP interactivg 0.35MM f Continuous debuggy of
applications in the IMS system the IPTV  with the
integration of
new/enhanced versions a
replacement of the
previous ones. Nev
configuration was
necessary all the time.

1 0.5MM effort was
undertaken by NCSR o
behalf of partner
PANAFON, concerning
the integration of VolP
services ]
ADAMANTIUM small
scale prototype, following
PANAFONOGs co

Task5.4| 2.35MM f Evaluation procedure of th
good operation of the smal
scale prototype platform hg No extra efort
been started has been declared
1 Preparation of the demo for th
second year review/audit.
Task6.1| 0.59MM f Dissemination activities relate
to concentration meetings.
1 Preparation of publications ¢
international conferences arf
journals. No extra effort
f Dissemination  activities if has been declared
newspapers and magazines
1 Participation in NCSR
Demokritos Summer Schoo
20009.
Task 6.3

No planned effort

f NCSR has contributed t
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has been considered

further analyzing existing
market assessments a
surveys by identifying
latest technological trend
key players, marke
barriers and drivers

NCSR has contributed t
the utilization and
incorporation into T6.3 0
the outputs resulting fron
the progress of the re
Tasks of the
ADAMANTIUM project

NCSR has collected an
analyzed updated mark
forecast surveys and the
resultshave been used fq
setting the frameworl
within which the additiona
market and financia
evolution and evaluation g
the ADAMANTIUM
business model will tak
place.

NCSR has contributed t
the definition of indicative
cases/scenarios (bo
business and miget
related) that could b
possibly used for the
upcoming Business Pla
document in which
proposed ADAMANTIUM
business model will bg
evaluated under differer

assumptions an
parameters within a we
defined financial,

marketing and busines
context.

Total:

40.94MM

3.67MM
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Partner 2 (UNIVERSIDAD DEL PAIS VASCO/EUS)

Activi Planne Extra
ty Contribution/Justification Effort Justification of extra effort
d Effort
Code
Task | 0.4MM Management of WP6 (led b 0.2MM | Extra efforts on coordinatio
1.3 UNIVERSIDAD DEL PAIS VASCO/EUS) and management of WP
and the rest of the tasks wheré including internship of &
UNIVERSIDAD DEL PAIS VASCO/EUS researcher at Plymouth.
participates.
Task | 2MM Contribution to the AEM decision makin 0.4MM | Adaption of efforts for new
3.1 logic to implement advanced gutation use cases.
functions, from the results obtained in WP
Contribution to different use cases (Vo
and IPTV).
Performance analysis of different adaptat
algorithms, in order to evaluate the expec
responsiveness of the ADAMANTIUN
adaptation system.
Task | OMM Study of UMTS monitoring from th¢ 2MM No effort was initially planned
3.3 terminal side for this task. Additional task
. L have been raised fror
Tgsts for 'Ilnkand RLClevel monitoring research redts, devoted to
with Android monitoring of BLER from
user endpoint.
Task | 1.6MM Definition of subjective tests 2.4MM | The declared additional effo
4.2 . . L is related to the subjectiv
P_erform sh_ortjuratlon video subject_lve tes tests performed. Results fro
with a mobile handset as playt device the initially scheduled
Generation of test material for lomtyration subjective tests opened a n«
video tests research line, related to tH
impact of analyzed networ
Perform bng-duration video subjective tes conditions into the peroesd
with a mobile handset as playt device quality under different
Analysis of results: comparative analysis patterrt\)sll at Iongiut;?non t.edStS
PQoS with short vs. longlength video resembling mﬁ e videg
clips, comparative analysis of PQoS w setr)wce_s. Thus, ney
PCbased vs. mobile handdessed tests subjective tests wer
necessary.
Analysis of tderance to degradations
Task | 2.4MM Performance analysis for the set of defif OMM
4.3 CoS.
Based on the experimental data obtained
NCSR pamer, analysis of the IPLR per Cq
) . " No extra effort
at dl_ff_erent CN loads and traffic slittin has been declared
conditions..
Modelling of the CN performance for it
inclusion in the decision making process
an IPLR estimator.
Task | 8MM Simulatiordriven performance analysis { 2pMM The root of the extra effort i
4.4 mobile voice communications: impact

AN conditions, impact of CN conditiong
impact of combined AN/CN conditions
Definition of the algorithm for serviekevel

multi-parameter  adaptations in Vo

related to the justification i
T4.2. From the first set o
subjective tests, the analysis
results indicated differen
subjective behaviours  wit
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communications

Definition of the algorithm for croskyer
crossdomain  adaptations in Vol
communications

Simulationrdriven performance analysis
mobile video communications: impact
AN conditions, impact of CN conditiong
impact of combined AN/CN conditions
Definition of thealgorithm for servicdevel
multi-parameter  adaptation in IPT
communications

Definition of the algorithm for croskyer
crossdomain  adaptations  in IPT
communications

Analysis and definition of muHiser CN
adaptations for IPTV communications
Analysis of responsiveness of the decisi
making algorithms

realworld video cips than for
the typical test sequence
Thus, new test material we
specified for  subjectiveg
testing, with special focus o
determined conditions. Th
additional effort is caused b
the analysis of user toleranc
to different  degradatior
patterns and itsimpact on
scheduling reatime
adaptation actions.

Task | 2MM Analysis of the integration of a UTRAI 1MM In order to include an eas
5.1 emulation system in the ADMANTIM pilot way for access network testir
) ) ) in the testbed, a ne
Evaluation of the integration of the AE] alternative based on netwo
decision logic developed in WP4 into t emulation was implemented.
ADAMANTIUM pilot
Task | 0.6MM Performance tests for the UTRAN emulatif 0.3MM | Additional efforts due tothe
5.4 system with different video services. integration of the UMTS
emulation system.
Task 3.5 Common Updates to the ADAMANTIUN 2MM Extra efforts are main|)
6.1 MM website: notification of ADAMANTIUM related to the participation i
related events, project publications nonforeseen EGelated
conferences and journals, announcemen activities, such as premion
press releases, update of project delivies of FIA events, preparation ¢
sectioné FCN  positioning  paper]
ADAMANTIUM website: creation of a new FIA/FCN phone conferences.
section focused on remarkable Proj
Results
Publication of a Press Release in
Vanguardia
Contribution to a book chapter to be relea
during 2010
Publication and presentation to differe
international conferences: ICAS 200
BROADNETS 2009.
Contribution to the preparation of differe
collaborative publications at internation
and journals
Total: | 20.5M 10.3MM
M
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Aég\ggy P'IE?Onrted Contribution/Justification ng(gr? Justification of extra effort
Task1.3|  0.4MM Particpation ~ in  project
meetings and audi
conferences
Contributions to  periodig
reports No extra effort
has been declared
Involved in coordination ang
management of Task 3.3, Ta
5.3 and WP4.
Task3.1| 0.5MM Contributed to the VolR
adaptation logic of the BM,
from the results obtained i No extra effort
WP4. has been declared
Task3.2|  0.5MM Developed SIP usexgent for
communication interface
between MSMM with VoIP
TAM
Developed SIP useagent for hglsobeé(gr?séggred
communication interfacs
between MSAM with VoIP
TAM
Task3.3| 4.0MM Editorial responsibility for| 1.00MM Extra efforts in
D3.3f. implementation of PQoS
Developed  fully working o1 mobile. handsete. This.
version of IMS compatiblg due to limited resource
and PQosaware VolP soft available for G1 mobilg
phone based on thg e during the development stag
source IMScommunicator in the project. This involve(
architecture. implementing new RTP stac
Developed fully  working and modifying M;jSip stack td
version of IMS compatible follow IMS specifications.
and PQosaware VolP Extra efforts in
application for G1 mobilg implementation of PQoS
handset based on the op aware IMSCommunicator.
source SIPDROID This involved changing the
architecture. SIP stack to appropriatel
Developed fully  working perform sending an
version of TAM for receiving adaptation messag
monitoring and adaptatio from MCSM.
functions in IMS
Communicator and G1 mobil
handset phones.
Task 4.1 10.5MM Developed a fully functiona] 1.30MM Extra efforts in developing

and tested VolP simulatior

platform in NS2 simulator.

fully functional and testec
VoIP simulation platform in
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Developed a video PQo
model based on conte
classification, encoding
parameters and  netwol
parameters, such as packh
loss rate.

Carried out comparison (¢
classification based on spati
temporal and gective video
quality evaluation based ¢
MOS.

Investigated the impact ¢
video content on MPEG!
streaming video quality in
terms of the minimum sen
bitrate and acceptable pack
error rate. Paper accepted
ICAS, 20009.

Derived the threshold fo
accepthle Quality of Service
in terms of packet loss fg
MPEG4 streaming video. Pal
of the paper accepted to ICA
20009.

Research and development
an intelligent model for
integrated quality predictiol
for audicvisual content.

Fully integrated NS2 +
Evalvid + Eurane. Propose
models based on ANFIS fqg
video quality prediction ove
UMTS and enhanced previoy
version of ANFIS model ove
WLAN. Paper accepted i
IET Journal.

Analysed the behaviour g
QoS parameters over UMT]
networks in conjunction with
NCSR and UNIVERSIDAD
DEL PAIS VASCO/EUST
Paper accepted for IJDMB

Carried out work in
partnership with
UNIVERSIDAD DEL PAIS
VASCO/EUS over OPNET
simulation environment an
proposed model simulatin
errors in 2state Markov
model. Part of the worl
accepted in ICC@L0 paper.

An invited paper wag
published over work carrie
out investigating acceptab
sender bitrate and packet erf
rate over WLAN.

Parameters ranked oV

NS2.

Extra efforts in developing
PQoS models for vide
streaming over WLAN anq
UMTS networks in N& and
in collaboration with
UNIVERSIDAD DEL PAIS
VASCO/EUS and NCSR.

Extra efforts in developing
PQoS models for audiovisu
quality prediction.

Copyright E ADAMANTI UM



D1.1: Final Report

Pageb2of 71

UMTS network. Pape
submitted to ICME. Unde
review.

Developed an audiovisug
quality assessnme platform in
NS2 for the investigation an
assessment of audiovisu
quality in relation with
network impairments (e.g
packet loss and burstiness).

Task 4.2 2.55MM

Devebped six websites for
subjective video testing at the
following web site:
http://www.tech.plymouth.ac.
uk/spmc/staff/
akhan/mostest/defaul.htm

Developed website and
carried out subjective video
quality tests with 20 subjects
for video over UMTS
network.

Developed website and
carried out subjective
audiovisual quality tests with
16 subjects for audiovisual
contents over IP networks.

Investigated how differen
video contents affect vide
quality and how to identify
parameters which can classi
different video contents (e.g
based on the Principg
Component Analysis).

1.00MM

Extra efforts in subjective
tests for video, audiwisual
quality assessment (includin
creation of relevant web site
and carrying out subjectiv
tests.

Task 4.3 1.6MM

Investigated video quality
mapping from acces
networks impairments (BLEHR
and MBL). Work accepted 4
part of the paper of IJDMH
and IET Journals

Investigated voice quality
mapping from core network
packet loss.

No extra effort
has been declared

Task 4.4 7.0MM

Fully developed and teste
dynamic Fuzzy Logic servic
adaptation mechanism fq
optimizing delivered PQOoS
level.

Developed fuzzy logic Qok
adaptation and published IE
Electronics paper an
submitted IEEE Multimedig
journal.

Adaptation based on conte
types and FFLR (I-Frames
Lost Rate) proposed. Pap
submitted to IEEE Wireles
Communications.

1.50MM

Extra work in development o
Fuzzy Logic service
adaptation mechanism fq
voice and video application
and in collaboration with
UNIVERSIDAD DEL PAIS
VASCO/EUS.

Extra work in implementatior
of adaptation mechanisms f
voice and video in Android
mobile.

Copyright

E ADAMANTI UM



D1.1: Final Report

Pageb3of 71

Initial adaptation propose
from content and networ
providerséo p
Paper accepted in special iss
of IET Communications
special issue.

Developed an adagution
mechanism for video ove
WLAN in NS-2 system. Pape
accepted in Mobimedi
conference 2009

Developed an adaptatio
mechanism for video ove
UMTS networks in N
system. Formed part of th
paper accepted in ICC 2010.

Conducted experiments ar
obtaired results on the rat
adaptation for voice calls wit
Android SDK under Oper
IMS Core. Part of the pap€
accepted to ICAS, 2009.

Investigated video quality
mapping from acces
networks impairments (BLEHR
and MBL). Work accepted 4
part of the paper of 1JB
and IET Journals.

A QoE adaptation schem
proposed from content an
net wor k provi
view. Paper accepted |
special issue of IET
Communications, specia
issue.

Task 5.1

1.0MM

Integrated SIP communicatio
between VolP TAM and

MSMM No extra effort

Integrated SIP communicatio has been declared

between VolP TAM and
MSAM

Task 5.3

6.55MM

Successfully integrated PQo¢
aware IMSCommunicator
with IMS and MCMS.

Successfully integrated G1
mobile handset with IMS and
MCMS.

No extra effort
Successfully intgrated TAM has been declared
into PQoS aware IMS
Communicator and G1 mobil
handset which enabled smoo
monitoring and adaption
operations of VoIP service.

Successfully implemented Sl

Copyright E ADAMANTI UM




D1.1: Final Report

Pageb4of 71

interface between MSMM an
PQOSAware IMST
Communicator/G1 Mobile
handset.

1 Successfullymplemented SIP
interface between MSAM ang
PQOAware IMST
Communicator/G1 Mobile
handset.

Task 6.1 0.75MM 9 Journal Papers i !Extra tla;forts;c in
0.05MM journal /conference
8 Conference Paper paper publications
and conferace paper
presentations.
Total: | 35.35MM 4.85MM
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Activity
Code

Planned
Effort

Contribution/Justification

Extra
Effort

Justification of extra effort

Task 3.1

1.50 MM

Definition of first version of alarm filte
for IPTV test terminatompleted,;

Development of first version of alarf
filter and of interface between the IPT|
test probe and the MSMM,;

Simulation and validation of SNM
MIB for gPSNR thresholds on testbed

Modification of software development
environment based on sources from
partner ERICSSON ESPANA,;

Integration and validation lo
cooperation between alarm filter a
software from other partner;

Task 3.2

20,20
MM

Implementation of second thresholds
for the histogram function and the
gPSNRovertime function on test
probe;

Validation tests of UMTS testbed and
its control software tools;

Study of various features and test
scenarios of the UMTS base station
simulator;

Definition of preliminary set of test
scenarios and study of quality assurat
mechanisms present in the acces
network;

Study of suitable parameters for
monitoring and triggering of warning
and alarm thresholds, including
recording, aggregating and condensin
of raw measurement data on the UMT
testbed, and analysis of correlation
between the DL BLER given by the
UMTS base station simulator and the
IP-related parameters from the IPTV
test terminal, e.g. the MDI Delay
Factor.

Development of final version of alarm
filter as part of MSMM in AEM;
Implementation of a Suse Linux te
environment on the embedds
Windows platform of the IPTV tes
terminal;

Up-date of specification of alarm filter
taking into account parameters to be
accessible from AEM to obtain more
detailed information after receiving a
warning or an alarm;

Development of polling functionalities
from AEM towards IPTV test terminal;
Testing of the alarm filter

implementation in the AEM/ MSMM

2MM

1 unplanned
modifications and
adaptations required
for SNMP MIB
resident on protocol
analyser platform
after problems with
access via internal
interfaces from first
version ofAlarm
Filter

1 unplanned
adaptation of first
version of the Alarm
Filter (which was
planned to work in a
Linux environment)
to the embedded
Windows version of
the protocol analyse
platform

(approx 1 pm)

1 additional effort
necessary for
integration of UMTS
base station emulatg
into test seup, for
testing of SNMP
MIB extension on
protocol analyser
platform, and for
testing alarm filter
integration in AEM/
MSMM environment
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simulation environment;
Development of simple user interface
for the setting of parameters for the
alarm filter;

Testing, debugging and optimisation g
the alarnfilter as a combiner and
selector of the different alarms/
warnings from the IPTV test terminal;
Implementation of the communication
link between TAM of the IPTV test
terminal and its alarm filter on the one
hand and the MSMM on the other har
Preparatiorof contributions to D3.1f,
D3.2f and D3.3f and compilation of a
draft D3.2f;

Task4.1| 1,85 MM Collection of tests measurement datg 1IMM additional effort for
for gPSNR and protocol rated identification of
parameter on UMTS testbed suitable monitoring
Analysis of correlation between video parameters for IPTV
quality and IPrelated or TSelated Test terminal
parameters;

Simulations on the pogtrocessing of
selected parameters in terms of
averaging over various intervals and t
number of threshold violeins of
averaged values for default settings fq
the various thresholds and averaging
variables in the alarm filter;

Task 4.2| 1,05 MM Preliminary subjectivéests of the
alarm filter behaviour and performanc
through expert viewing;

Generation of video stream with
reduced resolution and reduced framg
rate;

Provisioning of video sequences
including the gPSNR measurement fo
partners for interoperability test
Preparation of contribution to D4.1 on
the fundamental characteristics of the
gPSNR algorithm (originally develope
in the Enthrone project) which is now
adapted for low bit rates;

Task5.2| 0,90 MM Integration of TAM of IPTV test
terminal and MSMM ewironment for
first tests;

Total: 25.65 3 MM
MM
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Partner 5 THQ
Activity Code Effort Contribution/Justification
Task 1.3 0.5 MM f  Perform WP3/tasks management.
Task 3.2 5 MM Work has been performed for the development of:
1 The AEM
1 The MCMS elated modules
1 The client and server parts
1 The IMS interoperability
i Final developments of latest MSAM and MSMM functions
conjunction with Ericsson AEM.
1 Development of the SIP Agent in the MCMS.
9 Participation to the writing of D3.1F.
Task 3.3 5 MM 1 IMS Platform installation (Open IMS) on Thomson premise
1 Adaptation of IPTV server to communicate with IMS components
1 Adaptation of MRF server to communicate with IMS components
1 Development of the MCMS in a IMS AS, in collaboration w
Viotech Communication
9 Participation to the development of IPTV services and adapts
modules.
9 Participation to the writing of D3.3F.
Task 4.4 0.5 MM f Supervision of IMS compliance to the developed adapts
techniques.
Task 5.1 7 MM 1 Contribution to the Elaboratiche MSAM and MSMM modules
(integratbnthe SIP UA Module into the Ericsson AEM C++ Source
Code
1 Integration of the MCMS modules in collaboration with Viotg
Communications, Demokritos, Ericsson
1 Integrating the MSAM and the MSMM with the SIP agent in orde
retrieve monitoring data from MSRF, and send adaptation comm
to the MSRF, using the SIP protocol.
Participation to the integration tasks related to the MCMS.
In relation with VIO and ERICSSON ESPANA, integration of 1
MSAM and the AEM module
1 Inrelation with NCSR, integration of MSAM/MSMM at pilot site
Task 5.2 7 MM
i1 Finalisation of the MSRF and IPTV software client in relation with
VIO.
1 Integration of IPTV player and MSRF Integration into the Greek P
in relation with NCSR
9 Participation to the viting of D5.2.
Task 6.2 2.5 MM § Standardization activities
1 Physical participation to 4 TISPAN meetings
1 Monitoring of TISPAN and Open IPTV Forum discussions
27.5 MM
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Activity Effort Contribution/Justification
Code
Task1.3 [ 0,5MM 1 Cortribution to periodic reports
Participation to project meetings and conference calls
Task 3.2 1,5 MM Contribution to the theoretical description of the interactions bety
UMTS monitoring and adaptation modules
1 Contribution to ANMM and ANAM testing
71 Paticipation to D3.2 writing
Task4.3 | 2,4 MM 1 Setup of monitoring mechanisms in Vodafone network in order to e
real network statistics. Involvement of several departments w
Vodafone Greece organization for the accomplishment of
aforementionedask

1 Provision of real statistical data as extracted from Vodafone G
network. These NQOS measurements served as the basis f
derivation of diagrams depicting jitter, packet loss, delay, all present
D4.2

1 Consulting on the simulated packet$sschemes that are used in
ADAMANTIUM small prototype platform in order to emulate
successfully real conditions

Task 5.1 1,3 MM 1 Consulting regarding the integration of UMTS related modules to the
ADAMANTIUM integrated prototype.

1 Monitoring ADAMANTIUM int egration activities, especially those
related to access node modules (ANAM, ANMM).

1 Provision of 3G Vodafone Mobile Connect Card equipment in order
enable the establishment of wireless connectivity to the Internet, via
laptop.

1 Consulting services regding the integration of IMS infrastructure ove
UMTS network.

9 Participation in D5.1 writing

Task5.2 | 1 MM 1 Vodafone has supported the integration of IPTV applications
providing consulting services related to IMS architecture

1 Participation in D5.2 wrihg

Task5.3 | 1MM 1 Vodafone has supported the integration of VolP applications
providing consulting services related to IMS architecture

1 Participation to D5.2 writing

Task5.4 [ 0,7 MM 1 Participation to specific ADAMANTIUM testing and evaluati
activities related to access node modules

Task 6.1 0,3 MM 1 ADAMANTIUM progress and key achievements are being
communicated to VF Group, via a quarterly report summarizing the
status of several R&D projects to which Vodafone OpCos participate

Task6.2 | 0,1 MM 1 ADAMANTIUM concept and key achievements are communicate
Vodafone Group Delegates who participate to certain standardiz
bodies for potential contribution to those standardization groups.

Task 6.3 | 1,4MM 7 Research on existing marketing forecasts reggrdPTV and VolP
applications

1 Identification of potential benefits of the introduction
ADAMANTIUM architecture in a real network.

7 Investigation regarding potential ADAMANTIUM business model to
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included in deliverable D6.3f.

Investigation on risk atay si' s from a mobil e
(upcoming deliverable D6.3f).

Position of a mobile operator in ADAMANTIUM value cha
(deliverable D6.3f).

Investigation regarding the applicability of ADAMANTIUM concept i
real network environment. Its tegical and commercial merits are bei
investigated internally in order to derive a roadmap for the pote
adoption of an MCMS system as a means to improve cust
experience.

Total:

10,2 MM
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Partner 7 (ERICSSON ESPANA)

Activity Code

Effort

Contribution/Justification

Task 1.2

0,2 MM

0 Technical coordination of ADAMANTIUM
0 Management of technical audio conferences

Task 1.3

0,2 MM

o Coordination of WP3 developments and WP5 integrations
the rest of the tasks where ERICSSON ESPANA participat

o Partcipation in project meetings and audio conferences

o Contribution to periodic reports

Task 3.1

20,3 MM

o Design and development of the new version of the dec
algorithm within the AEM.

o Design and development of the communications librg
between the AEMand the different monitoring and adaptati
modules

o Creation of the internal database for storing all the informg
in the AEM

o Modification of the AEM interfaces with the MCM
monitoring and adaptation modules

Task 4.1

52 MM

o Analysis of the informatio coming from the WP to include
as rules in the AEM Expert System.

Task 5.1

2,2MM

o Integration of the AEM with the rest of the MCMS modules

0 Support for the integration of the new version of the prototy

o New versions of the AEM according to the resthd partners
requirement considering their operating systems

0 Support to the rest of the partners using different Oper:
Systems for the integration of the AEM with their modules

Task 5.4

0,5 MM

o Testing of the integrated solution

Task 6.1

1,2 MM

o Intemal dissemination of the ADAMANTIUM project il
Ericsson R&D, in Spain and Sweden

o External publication of the ADAMANTIUM project advanci
in the Telecom I+D (Spanish Telecom R&D congress)

o Preparation of a flash for ADAMANTIUM dissemination

Task 6.2

0,3 MM

o Collaborating with Ericsson representatives in  s(
standardization bodies and groups (mainly 3GPP, Wor|
Group CT3, Working Item PCC) and presenting them
expected results of the ADAMANTIUM project in order
analyze the possible contribution to $ko standardizatio
bodies and groups.

Task 6.3

1,7 MM

o Coordination and contribution to the new version of
Business Plan of the ADAMANTIUM project taking ini
account the services under study in the project (VolP
IPTV), including the following infomation:

ADAMANTIUM addressable market

Position in the value Chain

Possible Business models

SWOT

Point of view of the different actors

Risk Analysis

=A =4 -8 -8 -8 -9

Total:

31,8 MM
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Activity Planned _— e Extra I
Code Effort Contribution/Justification Effort Justification of extra effort
Task 3.1 3.2MM Contribution to the design of the -
communication model/interface
between the AEM and the MSMM:
To ensure communication with the
TAM and the MMIF for initiation,
alarms, monitoring and teardown No extra effort has been
purpose; declared
Contribufon to the design of the
communication model/interface
between the AEM and the MSAM
To ensure communication with th
MMIF for adaptation purpose.
Task 3.2 3.2MM Design and implementatiaof various 2.8MM Design of:
versions of the MSMMincluding the 1 Message Adaptor
following components: SIP user agen IPC ag?ant for ptor,
Message Adaptor, I_PC agent; MSMM component;
Support of the session
initiation/alarms/teardown commands
(requests and responses) forwarding 1 Message Adaptor
(from TAM to/from AEM) functions at for MSAM
the MSMM; component;
Support of the monitoring commands|
(requests and responses) forwarding 1 Several releases of
(from AEM to/from MSRF) functions MSMM and
at the MSMM; MSAM.
Design and implementatiaf various
versions of the MSAM,;
Support of the adaptation commands|
(requests and responses) forwarding
(from AEM to/from MSRF) functions
at the MBMM;
Support of IMS compliant
communications (SIP MESSAGES).
1 Design and implementaticof 2. 8MM Design of :
various versionsf the MSRF, o Special lightweight
g . g RTSPServerat the
components: SIP user agent, RTS .
rver, Media streamer, Medi MSRF supporting
Semf f re ngiﬂl\(z?F' er, Media only PLAY/PAUSE
controfler a ' and SIP based
1  Support of the monitoring session descréd
functions at the MSR; setup
T3.3 6.4MM 1 Support of the adaptation functior|
at the MSRF; o Special lightweight
1  Support of (server side) IMS RTSPClient at the
compliantsession initiation (SIP) MSRF supporting
and controlling (RTSP) protocols. only PLAY/PAUSE
f Design and implementatiaf and SIP based
various versions of the IPTV soft session describe/
phone, including the following setup
components: SIP user agent, RTS
client, Media player, Media Support of the warning
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controller and TAM;

Support of the adapian functions
at the IPTV soft phone;

Support of (client side) IMS
compliant session initiation (SIP)
and controlling (RTSP) protocols.

alarm triggering functions g
the IPTV soft phone;

Support of thered alarm
triggering functions at thg¢
IPTV soft phone;

Several releases of MSR
and IPTV soft phone

T4.1

3.2MM

Contribution on investigating voic
and video quality relationships
under same network conditions
when transmitting voice/video
content over IP networks;

Contribution to the integration of

voice/video simulation platforms

together to investigate how voice
and video quality are affected by
network QoS parameters.

No extra effort has been
declared

T4.4

3.6MM

Participation in the development
and test of a machirgriven
decision mechanisnof the
decision making in the reéime
adaptation;

Contribution to the development ¢
the decision logic;

Contribution to the investigation
and definition of the content
adaptation mechanisms.

No extra effort has been
declared

T5.1

1.4MM

Integration éthe MSRF at the
IMS framework as Application
Server (AS);

Integration of the MMIF
component at the MSRF :

o Communication with the
internal MSRF
components;

o Communication with the
MSMM/MSAM though
the IMS;

o Communication with the
IPTV soft phone TAM,;

Elaborationof the various versions
of the (IPTV) MSAM and MSMM
moduleg(integratbn of the Python
based module into the Ericsson
AEM C++ Source Code

Integration of the MSMM
including the SIP agent in order |
forward the sessiol
initiation/alarms/teardown
commands (requests af
responses) to/from the AEM,;

0.9MM

91 Integration of
various versions of
the MSRF including
the following
components: SIP
user agent, RTSP
server, Media
streamer, Media
controller;

Integration of the
Pythonbased
module into the
Ericsson AEM C++
Source Code;;
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91 Integration of the MSMM and thi
MSAM in order to retrieve
monitoring data from MSRF, an
send adaptation commands to {
MSRF, using the SIP protocaol;
1 Integration of the MCMS module
in collaboration with TGV,
Demokritos, Ericsson (including ¢
Pilot site)
T5.2 3.4MM 1 Integration of various versions of | 1.6mm | Integration of:
the IPTV soft phone, |.nclud|ng the 1 The TAM
following components: SIP user component at the
agent, RTSP client, Media player, IPT\?soft hoe to
Media controller; P
. support the
1 Integration of the IPTV soft phone communication
at the IMS framework as SlIPieht with the internal
using registering functions; IPTV soft phone
1 Integration with the MMIF components;
(MSRF) in order to receive
adaptation commands; 1 The TAM with the
1 Integration of the IPTV Phone i MSMM (MCMS) in
Pilot site in collaboration with order to send the
Demokritos, Ericsson. session
initiation/alarms/tea
rdown commands
(requests and
responses) to/from
the AEM;
T6.1 0.2MM Dissemination activities rated to EC| gs5mMm Dissemination activitieg
supported events: related to EGsupported
1 Preparation of publications at events:
international conference (5th 1 Participation in the
International Mobile Multimedia Networked Media
Communications Conference, Concertation
1 Publication in journals (Special Antwerp;
Issue on Mobile Media Delivery in
Springer MTAP journal).
T6.3 2.2MM VIOTECH contributed to the editing of -
Business Plan focusing on ADAMANTIUN
concept and key aspects (VolRdalPTV),
and particularly:
 Identification of value chain actors No extra effort has been
. . . declared
1 Elaboration of potential business
models;
1 Risks analysis.
Total: 33.9MM 7.1MM
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Partnerl (NCSIR
Activity Planned S L Extra .
Code Effort Contribution/Justification Effort Justification of extra effort
Manage the communicatio
inside the project consortiuf
and towards the Europes
Commission.
Task1.1| 1.95MM Prepare and ¢
: : meetings and reviews. - No extra effort has been declareq
Unplanned Amendment of the
Grand Agreement
Revision of PPR#2 ani
resubmission
Perform scientific cerdination
between partners.
Task1.2| 1.50MM Review and Quality check of 3 No extra effort has been declare(
the project Deliverables befor
their submission
Provide progress reports
Perform WP/tasks managemer
Task1.3| 0.16MM Monitor measurable succel - No extra effort has been declare(
factors for all WPs.
Preparation, editing an Evaluation of ADAMANTIUM
submission of D5.3 systems, subsystems a
ADAMANT IUM  small-scale modiles
prototype trialsfor the needs o Subjective  benchmarking ¢
D5.3 ADAMANTIUM system.
Task5.4| 155MM Creatlon_ of specific _check_llst > MM Organization of subjective tests
per service and media delive|<: Specificati d i
node for the needs of D5.3 pecmeation and creation ¢
subjective test questionnaire
Analysis of subjective tes
results
Objective Benchmarking o
ADAMANTIUM system
Preparation of publications ¢ Participation in the authoringf
international conferences ar t he Chapter
journals. Servicesd by H
L 0] Fajardo (EHU), Haril
Participation inTEMU2010 (14 Kjﬁ?r:ar;sjar O(I\ECSR; agigg
Task6.1| 0.30MM 16 July 2010) 0.51MM Liberal (EHU), Tech Chaw

Ling, Kaigi Xiong, Changhag
Yun in the book: "The Servic
Science Reference"; Editor:
Claudio Pinhanez and Wend
Murphy, Status: Accepted
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9 Final editing of the proofs of th
special issue of Internation
journal of Telecommunicatiof
Systems on 0 (Q
Mul ti medi a
pubished by Springer with
guest editors H. Koumarg
(NCSR), F. Liberal (EHU) ang
L. Sun (UoP). The special issy
scheduled for March 2011.

1 NCSR hascontributed in the
collecion and analysis of
marke forecast surveys arithe

Task 63 - No planned effort 0.7MM exploitation of their resulttheir
has been considered ’ results for the financial
evolution and evaluation of th
ADAMANTIUM business
modelin D5.3
Total: | 5.46MM 4.13MM
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Partner 2 (UNIVERSIDAD DEL PAIS VASCO/EUS)

Activi Planne Extra
ty CGontribution/Justification Effort Justification of extra effort
d Effort
Code
Task | 1.4AMM Validation of the empirical predictiol 0.5MM | Additional efforts are mainly
5.4 mechanism proposed to infer the AN BLE due to the integration of th
and CN load conditions from endpair UMTS emulation system, a
based delay measurements. Analyti well as the several tes
validation of theexpressions and ranges f performed for finetuning of
variation and truncated means, & RLC-related parameters.
extension to other crogmaffic patterns.
Study of the integration of th
ADAMANTIUM MCMS capabilities into a
realworld mobile video streaming servic
such as YouTube Mobile. Performn
analyss related to the video coding ai
packetization parameters, and analysis
expected video degradation levels
different network states. Study of adaptat
capabilities and service optimizations.
Performance tests for the UTRAN emulati
system with dferent video services. Base
on preliminary test results, firening of the
netembased emulation system to bet
resemble the effects of RL@vel
recoveries.
Task | 2.8MM Preparation and release of ADAMANTIUM 0.8MM Extra efforts are mainly
6.1 Deliverable D6.3F. related to the analytica
Common updates to the ADAMANTIUM validation of the endpoint
website: release of deliverables, project based network state inferrin
scientific publications. algorithm and the submissig
ADAM ANTIUM website: update of of a journal paper related t
AiMeasurable Results the obtained results. Althoug
Perspectiveso0o secti this endpait-driven procedure
Necessary updates to the ADAMANTIUM was not initially considered i
private web section. ADAMANTIUM, this new
Final contribution proposal has been raised as
Service Science Ref interesting alternative
Preparation of three journal papéos approach to detect possib
submission to JCihdexed journals. network degradation state
and launch the adaptatig
procedure in a quicker wa
than the PQodriven alarm.
Thus, although the basic nee
of the project were fulfilled
with the empirical approach,
was considered relevant
publish these results from
more scientific  standpoint
involving additional analytica
methods and heuristics.
Total: | 4.4MM 5.7MM
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Activity Planned I e Extra e
Code Effort Contribution/Justification Effort Justification of extra effort
Task1.3| 0.2MM Participation in the project meetin
Contributions to periodic reports
Task 5.4 2MM Conducted Subjective evatiens | 3.5MM Extra efforts in the
for audiconly, videgonly and development of PQoS aware
overall audiovisual quality IMS compatible G1 mobile
. handset
Evaluated the effects of different
parameters such as bitrate, FEC, Evaluated thecalability of
packet loss on delivered audio MSMM and MSAM
quality over UMTS by simulation. interfaces on the number of
. SIP messages they can han
ppdated and implemented a clas before the time out from
into PQoS Aware IMS
. IMS.
Communcator softphone
Implemented data collection Evaluated the response and
module at MSMM and MSAM service times of MSMM and
interfaces in order to evaluate MSAM interfaces for VolP
theirresponse and service times services.
for VolP services. Evaluated the response and
times ofPQoS Aware IMS
Communicator softphone an
IMS Compatible G1 mobile
handset.
Task 6.1 0.6MM 1 Two papers accepted in prestigiou Extra efforts in journal
IEEE Globecom 2010 conference 0.4MM /conference paper
f Gave presentations in three major publications and_ conference
international conferences on paper presentations.
multimedia communications and
QoS
9 Several journal/caference papers
are under consideration.
Total: | 2.8MM 3.9MM
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Partner4 (R&9
Activity | Planned I L Extra L
Code Effort Contribution/Justification Effort Justfication of extra effort
Task 5.4 | 2.83MM 1 Lab trials and validaton of UMT§ 1.75MM 1 debugging and up
testbed with integrated IPTV test cas grading d testbed
for IPTV test terminalset up an control software
validation of testbed for project audit required more effort
partner Demokritos' premises than planned
Task 6.1| 0.25VM 1 analysis of exploitation opportunities; - No extra effort has been
evaluation, estimation and validation ( declared
figures for draft exploitation plan;
Task 6.2| 0.65VIM 1 up-dateof standardisation planning -
document; preparation of ToC and drg
for D6.2;
f preparation of contribution to D6.2; No extra effort has been
§ organising and review of D6.2 declared
contributions;
1 review of contributions to endf-
project deliverables;
Total: | 3.75 MM 1.75 MM
Partner 5 (THC)
Activity Code Effort Contribution/Justification
- 0 MM -
0 MM

Partner 6 (PANAFON)

Activity Effort Contribution/Justification
Code
Task1.3 | 05MM 7 Contribution to periodic reports
Participation to project meetis and conference calls
Task5.4 | 1MM 9 Contribution to the UMTS emul
network data
Contribution to D5.3
Task6.1 | 0.1 MM Communication of ADAMANTIUM progress and key achievements {
VF Group and VF ltaly Hub
Task6.3 | 11MM 1 Contribution to D6.3f
1 Contribution toADAMANTIUM Financial analysis and evaluation
1 Provision of marketing forecasts
1 Provision of Vodafone Exploitation plans regarding ADAMANTIUM
solution
Total: | 2.7MM
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t F NIYSNI T 69wL/ {{hb 9{t!e! D
Activity | Effort Contribution/Justification
Code
Task 1.2| 0.1 MM | o Technical coordination of ADAMANTIUM
o Coordination of WP5 integrations and testing with the rest of the tasks \
Task 1.3| 0.1 MM ERICSSON ESPANA participates
o Contribution to periodic reports
Task 5.4 1 MM o Testing of the integrated solution
Task 6.1| 0.2 mm | © Internal dissemination of the ADAMANTIUM results in Ericsson R&D,
Spain
o Collaborating with Ericsson representatives in some standardization bodi
Task 6.2| 0.3 MM groups (mainly 3GPP, Working GrpuCT3, Working Item PCC) an
presenting them the expected results of the ADAMANTIUM project in ord;
analyze the possible contribution to those standardization bodies and grot
o Coordination and contribution to the final version of Bwgsiness Plan of th
Task 6.3 0.8 MM | ADAMANTIUM project taking into account the services under study in
project (VoIP and IPTV).
Total: | 2.5 MM

Partner 8 (VIO)

Activity Planned — P Extra e
Code Effort Contribution/Justification Effort Justification of extra effort
WP1 0 MM 0.8MM T Contributions tahefinal report
9 Participation inconference calls
i Preparation of the final review.
T5.4 0 MM 2.8MM | Participation in the testing an
evaluation of the IPTV and MCM
modules:
1 Evaluation and Testing othe
MSRF and the IPTVdft Phone.
i Evaluation and Testing othe
MSMM and the MSAM (IPTV).
1 Evaluation and Testing othe
responsiveness q
ADAMANTIUM system;
T6.1 0.2MM Dissemination activities: 0.5MM i Preparation and gsticipaion in
1 Preparation andasticipation in PPP Valencia event.
the PPP Nice event. f Presentation tothe Pole de
competPartsi vi t ®
T6.3 0.6MM 1 Contribution to the 1.6MM | Extra effort had to be performed for
ADAMANTIUM Business -
Plan definition forVolP and T _Impact of existing CRM .models
IPTV: in the Telecom industry;
o 1 Adjustments of cost affordability
Exploitation Plan.
Total: 0.8MM 5.7MM
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Activity Effort Contribution/Justification
Code
Task1.3| 0.5MM 1 Perform WP3/tasks management.
Task 54 2 MM 1 Participation in the evaluation and testing®TV terminal
1 Participation in the evaluation and testing of MSRF
Task 6.2 1 MM 1 Monitoring of TISPAN and Open IPTV Forum discussions
Total: 3.5 MM
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7 CONLCUSIONS

This document has providedmanageriabverview of the course and progressABDAMANTIUM

project, from its beginning tthe end. The project evolution throughout its duration is described,
focusing on the actions which were taken during the various phases. Not only the final results are
reportedput also the intermediate steps which led to the achievement of the various milestones
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