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owadays one of the most exciting trends in the
telco and Internet landscapes is the confluence
of the audio-visual, IP, and telecommunications
industries toward a common next-generation

network (NGN) infrastructure to deliver the same services
using different types of access networks, also allowing a termi-
nal to use several access networks.

An NGN is defined as a packet-based network able to pro-
vide telecommunication services and make use of multiple
broadband quality-enabled transport technologies and in
which service-related functions are independent of underlying
transport-related technologies [1].

Several approaches to the NGN concept can be found, such
as [2–4]. Reference [2] presents a proposal for an NGN archi-
tecture supporting TV over IP services. Reference [3]
describes a distributed service architecture, which includes a
middleware able to support presence services, thanks to the
inherent features of NGNs. Finally, an NGN service architec-
ture aimed at supporting composite services is proposed in
[4]. However, these solutions exhibit two main limitations:
first, they are mere conceptual proposals lacking concrete real
implementations; and second, they are aimed at providing
very specific services.

There are also a good number of solutions addressing qual-
ity of service (QoS) in these environments. For instance, [5]
presents a QoS mechanism for improving the quality provided
in NGNs, using Resource Reservation Protocol (RSVP)-like
signaling for end-to-end resource reservation and following a
philosophy similar to differentiated services (DiffServ) for

sending data tagged with different QoS levels. However, again
this mechanism is only presented on the theoretical plane,
lacking an actual prototype implementation or objective data
about its behavior or validation.

The Third Generation Partnership Project (3GPP) Release
6 has defined the IP multimedia subsystem (IMS) [6] as a first
instantiation of the NGN architecture in the mobile field. The
3GPP IMS has become the standard for real-time multimedia
communications services. Although the IMS specifications are
oriented toward mobile networks, they also provide a solid
basis for a fixed broadband network framework. In this way,
European Telecommunications Standards Institute (ETSI)
Telecommunications and Internet Converged Services and
Protocols for Advanced Networking (TISPAN) [7] standard-
ization work is focused on migrating IMS to the fixed access
network scenario in the context of an overall NGN architec-
ture.

Nevertheless, many open issues still need to be solved in
order to achieve this migration toward supporting personal
multimedia communication (PMC) services. Little research
work can be found in recent literature aimed at solving some
of these gaps; rather, most of it is focused only on specific
topics such as quality [8] or wireless convergence [9], instead
of addressing global solutions. The Multimedia Networking
(MediaNet) project [10, 11] provides a new approach to NGN
using IMS adaptation from TISPAN standardization, consid-
ering a larger scope than 3GPP or TISPAN in order to pro-
vide an adequate architecture for PMC services support.

To complete the picture, it is important to highlight that
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there are lots of variations in the functional breakdown
between service provider, access network, home network, and
terminal. There are also several alternative protocols, stan-
dards, and technologies providing the same capabilities. In
such a context MediaNet project appears, and its results form
the basis of this article.

MediaNet (IST FP6 Integrated Project no. FP6-507452)
deals with multimedia content exchanges in digital networks.
Targeting multimedia communications and content distribu-
tion services for residential markets, it addresses innovative
supply chain architectures and cooperation schemes between
content owners, service providers, network providers, and con-
sumer electronics equipment manufacturers. The main objec-
tive of MediaNet is to produce a set of application solutions,
key enabling technologies, and interfaces capable of reinforc-
ing mutually dependent consumer electronics, telecommunica-
tion, and audio-visual business areas, covering three different
but complementary domains: media networking, multimedia
services, and content engineering.

In order to achieve these objectives, a reference model has
been defined. This model identifies every party in the value
chain as well as the interfaces interconnecting them. This
work shows parties and interfaces for the particular case of
the subset of services being considered in the MediaNet pro-
ject: the PMC services which includes multimedia telephony,
multimedia messaging (SMS, MMS, IM), plug-and-play termi-
nal management and configuration (including software
upgrade and non-PCM application downloads), user data
management (contact list, calendar, etc.), and online directory
services.

Due to its nature, PMC services may be accessed through a
variety of terminals: hardware terminals (dedicated IP
phones), software terminals (multipurpose machines like PCs
or smartphones with dedicated software), and multiservice
hardware terminals (devices dedicated to a limited number of
PMC and non-PMC services, such as IPTV set-top boxes sup-
porting videotelephony).

This article is organized as follows. The next section briefly
introduces the reference model for PMC services. The overall
functional network description is presented in the following
section. We then propose the end-to-end QoS management in
the PMC architecture. The main benefits of using the Medi-
aNet model for the provision of PMC services with regard to
IMS and TISPAN are then discussed. In the final section
major discussion and conclusions related to this work are
included.

Reference Model for PMC Services
This section describes the reference model designed inside
MediaNet to represent PMC services.

Segmentation
The first work to be carried out is to identify the segments
involved in the supply chain. This chain typically comprises
four segments.

The first segment is known as content creation. This involves
production and distribution of contents and software for PMC
terminals.

The second segment, service provider, involves services sup-
ported by networks and infrastructures owned by an operator,
including IP multimedia telephony, messaging, and online
directory, all interacting with services of other public switched
telephone networks (PSTN), cellular, and IP networks.

The third segment is the access network. In addition to the
usual service provisioning, the MediaNet access network seg-
ment offers several advantages regarding PMC services,

including network resource management, QoS, bandwidth on
demand (BoD), multiservice subscriber profile management
counting authentication, authorization, and accounting
(AAA), multiservice billing service aggregation, access net-
work security, and PMC terminal management.

Finally, the fourth segment is the home network, comprising
all kinds of software and hardware, fixed and mobile PMC
terminals connected via local networks to a home (residential)
gateway.

Reference Architecture
The next step is to identify common interfaces and infrastruc-
ture elements according to the segmentation. Most standard-
ization bodies (DSL Forum, ITU-T, ETSI TISPAN, DVB-IPI,
DLNA, Packet Cable, etc.) have identified the need for an
open broadband service architecture; the DSL Forum has
already delivered relevant specifications. The MediaNet refer-
ence model and architecture are based on these specifications,
in particular TR-58 [12] (the provisioning and public access
part) and TR-94 [13] (“Multi-Service Delivery Framework for
Home Networks”), as shown in Figs. 1 and 2 [14].

The interfaces considered in the MediaNet model are:
• The A10 interface between the application/network service

provider (ASP/NSP) networks and the regional/access net-
work (A10/ASP and A10/NSP, respectively).

• The U-R interface connecting the customer premises to the
access provider network using specific broadband access
technology (digital subscriber line [xDSL], cable, Ethernet,
etc.).

• The TCN interface between the routing gateway (RGW)
and the several distribution technologies connecting the dif-
ferent IP-capable customer devices within the customer
premises.

PMC Scope Inside MediaNet Architecture
Starting with the general MediaNet reference architecture,
PMC is focused on the service provisioning segment and the
terminals in the end-user home environment, as depicted in
Fig. 2.

The relationships between end users and the network are
mediated by reference points T and A10 of the general refer-
ence architecture. The T reference point describes the behav-
ior of the system from the end user’s point of view, while the
A10 reference point describes the behavior of the end user
involved in a service from the ASP network point of view and
the interface for the interaction with N-Services, a platform to
speed up the creation and deployment of new services.

N-Services Platform
The segment between the A10 and U-R interfaces is called
the N-services platform. The N-services platform is a software
infrastructure for accelerating the introduction of innovative
value-added services by ASPs. It is located in the network
access provider domain, and exposes generic capabilities (the
so-called N-services) through standardized interfaces and
technology. These generic N-services can be (re)used by mul-
tiple ASPs.

Overall Functional Network Description
In the MediaNet model three network segments are consid-
ered. The first is the home network segment, which goes
beyond simple broadband access. It considers a complex sys-
tem of cooperating devices and terminals that share the same
home network resources and access the external world through
a residential gateway. This home network segment is com-
posed of an RGW to provide the interface with the network
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access provider (NAP), a home local area network (LAN),
and PMC terminals.

The second segment is the NAP segment. It is not limited
to the basic transport infrastructure connecting the residential
gateway in the home network to the far end of the service ses-
sion, but also provides a set of capabilities, called N-services,
which allow the ASP environment to control some functionali-
ties of the access network.

Finally, the third segment is the PMC ASP core network
segment, which represents the glue that connects the two end-
points of the multimedia end-to-end services, allowing its pro-
vision with the specified quality parameters.

The overall network description [15] is depicted in Fig. 3
showing how the main functional entities distributed through
the network segments of the MediaNet reference architecture
and the interfaces between them.

This reference architecture provides effective information
on how to build a real multimedia network that is able to sup-
port end-to-end PMC services with guaranteed resources,
achieving desirable levels of quality, security, and terminal
management.

Next, a brief description of the main entities involved in the
MediaNet functional network is introduced.

PMC Terminal
The heart of the PMC terminal is the user PMC agent, a logi-
cal entity at the terminal side for the generation and reception

of PMC service signaling and control of the media flows
to/from an ASP PMC agent. This allows the provision of PMC
services to the end-user PMC terminal. The user PMC agent
takes direct advantage of two support modules: the universal
plug and play (UPnP) QoS device and control point, and the
UPnP Internet gateway device (IGD) control point.

The role of the QoS control point is to request of the QoS
manager the home network resources needed for each traffic
flow on behalf of the user PMC agent and to report the result
to it. The role of the UPnP QoS device is to manage and con-
figure the PMC terminal network interface on demand of the
QoS manager and based on the policy result.

The UPnP IGD control point is in charge of managing the
RGW on behalf of the user PMC agent for all the PMC ser-
vices requesting some help for network address translation
(NAT) traversal issues. Additional support operations are car-
ried out by the rest of the modules of the PMC terminal. The
media codecs and IP transport entities provide coding and
decoding just like IP transport for different real-time media.
The layer 2 and 3 QoS marker classifies traffic into several
priority classes according to its needs. The Dynamic Host
Configuration Protocol (DHCP) client provides the terminals
with all LAN parameters needed (IP address, subnet mask,
Domain Name System [DNS] server address, etc.). Finally,
the role of the auto configuration client is to provide capabili-
ties for plug and play, terminal configuration, and data and
software upgrade.

Figure 1. MediaNet reference model.
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Residential Gateway
The residential gateway packs five modules,
which carry out very different tasks. The layer 2
and 3 QoS marker and router maps the traffic
classes according to home network QoS policies
into the correspondent ones in the next seg-
ment, the access network. The UPnP IGD
device provides some help to the NAT traversal
function (e.g., by allowing some inbound port
mapping to the PMC terminal for signaling or
media). The application layer gateway (ALG),
NAT, and firewall provide address translation
and block dangerous traffic. The UPnP QoS
policy holder and manager provide a UPnP
interface for QoS management. Finally, the
RGW DHCP server/client acts as a DHCP client
regarding the NAP DHCP server, and as a DHCP server
regarding the home network.

NAP
The NAP segment carries out its job through three different
modules. The NAP network resource manager provides access
network resources to the different ASPs; the NAP DHCP
server authenticates the NAP subscriber and provides the
RGW DHCP client the required network parameters, includ-
ing public IP address, DNS server address, and ACS server
address; finally, the role of the NAP auto configuration server
is to provide the PMC ASP subscriber all the information rel-
ative to terminal management, not only for PMC terminals
but for all types of terminals.

Additionally, this segment contains two additional modules
in charge of providing support for security and billing: the
NAP AAA N-service authenticates the PMC ASP subscriber,
and the ASP charging server is in charge of NAP billing and
charging functions.

PMC ASP
The core of the PMC ASP segment is the ASP PMC agent,
which provides call logic and call control functions, typi-
cally maintaining call state for every call in the network.
The signaling gateway plays the same role as the ASP
PMC agent, but is placed at the border of a signaling net-
work to implement the appropriate signaling interworking
between the signaling architectures of the interconnected
networks.

The service broker is the other main module of the
PMC ASP segment. It provides service distribution, coor-
dination, and control between application servers, media
servers, call agents, and services that may exist on alter-
nate technologies. The service broker allows a consistent
repeatable approach for controlling applications in con-
junction with their service data and media resources to
enable services to be reused by other services to create
new value added services.

There are two more modules directly related to the media
layer. The media gateway provides media transformation
between IP and time-division multiplexing (TDM) networks;
it is also able to support some basic media services on the IP
network (e.g., call tones); and the media server provides a full
range of media services on an IP network. It enhances the set
of services provided by media gateways adding conference,
multimedia support, and so on.

Finally, there are other modules that offer support func-
tionalities. The transport network resource manager (TNRM)
interacts with the underling IP data plane to request the
desired resource allocation. The session border controller
(SBC) provides control of the media session between inter-

connected networks. The ASP AAA module provides AAA
services for the users and calls managed in the PMC ASP seg-
ment. The subscription management server contains the user
subscription profile, which includes service profile informa-
tion. The AS holds the service logic for enhanced services that
can be implemented in the PMC ASP segment. Finally, the
service charging server manages the charging logistics related
to activated PMC services.

End-to-End QoS Management in the PMC
Architecture
This section explains how QoS management is carried out
inside the PMC architecture, introducing the functional enti-
ties involved in the QoS negotiation.

In order to achieve end-to-end QoS management, the
appropriate type and amount of resources shall be negotiated
step by step through the network segments between the two
endpoints. The resources are managed differently in each of
the segments of the MediaNet reference architecture. A usual
scenario is presented here, where the home network is a
UPnP QoS system based on DiffServ and layer 2 priority
domains, the access network is a DiffServ domain over layer
2, and the ASP network is a multiprotocol label switching
(MPLS) domain.

To achieve the desired end-to-end QoS, a service level
agreement (SLA) must be established between segments (sub-
scribers, NAPs, and ASPs).

QoS management is based on flows and traffic classes,
which are assigned a priority. The traffic class model shall be
shared by all network segments (home, NAPs, and ASPs),
meaning that all of them should consider the same QoS
attributes (e.g., maximum jitter) for a defined traffic class.
Because of the differences in the data plane of the network
segments, the traffic classes should be properly mapped at
data plane level in each segment.

QoS requirements shall be delivered and negotiated using
the signaling protocols, and implemented in each segment at
the data plane level as well.

Global Procedure
End-user terminals perform end-to-end negotiation of
media and QoS attributes with the ASP using the service
signaling protocol. The ASP initiates the traffic flow QoS
admission and control: for its own segment it uses the
TNRM, and for the access network segment the task is per-
formed by the network resource management N-service
interface. The end-user terminal initiates the traffic flow
admission and QoS control for the home network with the
help of the QoS manager.

Figure 2. MediaNet reference architecture.
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Functional Entities Involved in the End-to-End QoS
Model
The functional entities involved in the QoS management pro-
cedure described above are shown in Fig. 4.

At the data plane the only entity involved is the SBC, used
for bandwidth management. The SBCs are able to monitor
and eventually limit the bandwidth used by each media ses-
sion. The hardware capabilities of SBCs can also be used for
media ciphering. The SBC QoS management is controlled by
a softswitch that acts as a policy decision point, while the SBC
is the policy enforcement point.

At the control plane, however, there are quite a lot of enti-
ties involved. The ASP PMC agent performs an end-to-end
negotiation of media and QoS attributes with the end-user
terminals using service signaling. It also requests the QoS for
traffic flows involved in the service admission and control
from the TNRM and the NAP network resource manager.

The TNRM requests the routers and SBCs to admit traffic
on demand of the PMC agent. The RGW hosts the home net-
work QoS manager and the policy holder, and provides layer
3 and 2 routing, marking and queuing the ingoing and outgo-
ing access network traffic.

The home QoS policy holder decides and defines the QoS
policy to be applied to each traffic flow (e.g., the traffic class),
while the home QoS manager requests of the home network
policy holder the specific policy to be applied for each traffic
flow, and asks each node on the traffic path to make admis-
sion and control operations at layer 2 and apply the policy
regarding its priority at layers 3 and 2.

The home end-user terminal performs a threefold task. It
negotiates, in an end-to-end way, media and QoS attributes
with the ASP using service signaling. It requests admission
and control for the traffic flows involved from the QoS man-
ager. Finally, the QoS device, a home network device that is
on the path of the traffic flow (e.g., RGW, wireless access

points) provides or maintains layer 3 prioritization over layer
2, and may provide admission and control for its own network
segment on behalf of the QoS manager.

Benefits of Using the MediaNet Model for
PMC Services with Respect to IMS and
TISPAN
The common view of future telecommunication systems seems
to follow the direction of TISPAN and the IMS, which share a
fundamental assumption: they consider an environment based
on IP technology and mainly concentrate on the core network.
TISPAN covers a wide range, while IMS is considered a com-
ponent of the TISPAN architecture. However, the industrial
world is looking at IMS with great interest. Moreover, IMS is
well specified, while TISPAN seems still not mature enough.

The MediaNet PMC architecture considers a larger scope
than IMS or TISPAN. There are some overlapping areas, but
also a set of possible contributions to the standardization bod-
ies can be identified. Some gaps have been identified in the
IMS and TISPAN approaches that are solved in the Medi-
aNet model.

First, it could be argued that the current diversity in terms
of session protocols (SIP, H.323, MGCP, H.248, etc.), termi-
nals, types of services, and applications will remain the same
in the near future until the NGN infrastructure is completely
adopted. An intermediate solution is well accepted. In Media-
Net, convergence of signaling is proposed using SIP.

Second, the PMC service architecture must be defined in
an end-to-end vision including terminal, home network, access
network, and service provider, because the delivery of the ser-
vice is strongly impacted by all elements of the chain. IMS
and TISPAN consider the delivery of a PMC independent of
the access network, whereas the MediaNet model envisages

Figure 3. MediaNet network description.
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the whole value chain. Figure 5 shows a model of MediaNet
representing the level of functionalities exposed: the applica-
tion-specific level, which includes all the dedicated functions
for the application; the shared platform level, which incorpo-
rates the functions that can be shared by applications of the
same type, and belonging to either the same ASP or a service
provider supplying several ASPs; and the common infrastruc-
ture level, which covers both the access and customer premis-
es networks [15].

It could also be said that the PMC service infrastructure is
not standalone. It may be aggregated with some other services
by the access network. This aggregation represents the set of
access network resources and infrastructure entities called N-
service (e.g., billing and terminal management), with some
other service providers. This aggregation concept is not con-
sidered currently in TISPAN or IMS.

Finally, it is worth noting that the TISPAN/IMS archi-
tecture is currently dealing with several issues related to

Figure 4. Functional entities in MediaNet architecture.
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the access network and home infrastructure, such as QoS,
NAT traversal, end-to-end security, terminal management,
and terminal plug and play, which have already found solu-
tions in the MediaNet infrastructure, as shown in previous
sections.

Conclusions
One notable advantage of the MediaNet PMC proposed
architecture is that it is immediately deployable and pro-
vides the enabling platform for evolution toward a full IP
multimedia environment. The MediaNet network archi-
tecture is a valid choice for immediate update of current-
ly  deployed te lecommunicat ion networks .  I t  has  the
advantage of preserving operator investments, providing
the basis for smooth and fast evolution toward full NGN
compliance.

The MediaNet network architecture is not limited to the
core network. Its complete end-to-end view considers termi-
nals, home, access, and core network segments. MediaNet
brings many contributions to the home network environment,
including terminal and access network services or N-services.
Finally, the ASP core network segment is the glue to carry out
a completely managed end-to-end service.

In summary, the results of this research work could be
viewed as a set of roadmap guidelines that could support telco
operators in the evolution of their networks and services
toward the NGN. As the differences between MediaNet and
IMS/TISPAN are mainly at the functionality level, further
updates toward TISPAN or IMS could be carried out by
means of simple software upgrades.

Acknowledgment
This article is based on work undertaken in MediaNet (Multi-
Media Networking), an Integrated Project (IP) partially fund-
ed by the European Commission within its 6th Framework
Program (FP6), whose consortium the authors want to
acknowledge. The project is included in the Information Soci-
ety Technologies (IST) Priority, under the strategic objective
“Networked Audiovisual Systems and Home Platforms.”

References
[1] Y. Maeda and B. Moore, “Standards for the Next-Generation Network,” IEEE

Commun. Mag., vol. 43, no. 10, Oct. 2005.
[2] J. Y. Kim et al., “NGN Architecture for IPTV Service without Effect on Con-

versational Services,” 8th ICACT ‘06, vol. 1, Feb. 2006.
[3] B. Y. Sung et al., “Presence Service Middleware Architecture for NGN,” 8th

ICACT ‘06, vol. 2, Feb. 2006.
[4] J. Kim, K. Lee, and S. Kim, “NGN Architecture for Supporting Composite

Services,” 6th ICACT ‘04, vol. 1, 2004, pp. 524–27.
[5] P. Juyoung and G. K. Shin, “QoS Architecture for NGN,” 7th ICACT ‘05,

vol. 2, 2005, pp. 1064–67.
[6] A. Cuevas et al., “The IMS Service Platform: A Solution for Next-Generation

Network Operators to be more than Bit Pipes,” IEEE Commun. Mag., vol.
44, no. 8, Aug. 2006, pp. 75–81.

[7] K. Knightson, N. Morita, and T. Towle, “NGN Architecture: Generic Princi-
ples, Functional Architecture, and Implementation,” IEEE Commun. Mag., vol.
43, no. 10, Oct. 2005, pp. 49–56.

[8] D. Sun, “End-to-end QoS in IMS Enabled Next Generation Networks,” 14th
Annual Wireless Optical Commun. Conf., Apr. 22–23, 2005.

[9] F. J. Lin, “A Survey on Wireless/Wireline Integration,” 14th Annual Wireless
Optical Commun. Conf., Apr. 22–23, 2005.

[10] A. Sánchez, B. Carro, and S. Wesner, “Telco Services for End Customers:
European Perspective,” IEEE Commun. Mag., vol. 46, no. 2, Feb. 2008,
pp.14–18.

[11] S. Travert et al., “The MediaNet Project,” WIAMIS ‘04, Lisbon, Portugal,
Apr. 21–23, 2004.

[12] M. Elias and S. Ooghe (Eds.), “Multi-Service Architecture and Framework
Requirements,” tech. rep., DSL Forum TR-058, Sept. 2003.

[13] M. Dowker, “Multi-Service Delivery Framework for Home Networks,” tech.
rep., DSL Forum TR-94, Aug. 2004.

[14] G. Carrozzo et al., “Signaling-Independent End-to-End QoS Management
in Service Provider Network for Multimedia Telephony Services,” eChallenges
‘05, Ljubljana, Slovenia, Oct. 19–21, 2005.

[15] MediaNet Deliverable, “The MediaNet Reference Architecture and Common
Interfaces,” Jan. 2004.

Biographies
JAVIER M. AGUIAR (javagu@tel.uva.es) holds a Ph.D. in telecommunications and
telecommunications engineering from the University of Valladolid, Spain. Cur-
rently he is a professor with the Higher Technical School of Telecommunications
Engineering at the University of Valladolid, and his research is focused on next-
generation networks and services. He participated in IST FP5 (ICEBERGS), IST
FP6 (MEDIANET, SATSIX, OPUCE), EUREKA-CELTIC (MaCS, QUAR2, IMAGES,
PABlOS), and ESA (AO4694), managing technical activities in national and
European research projects, as well as cooperation with relevant companies in
the telecommunications sector. Furthermore, he has contributed in the standard-
ization field as an expert in Specialist Task Force 294 of the European Telecom-
munications Standards Institute.

CARLOS BALADRON (cbalzor@ribera.tel.uva.es) holds an M.Eng. degree in
telecommunications engineering from the University of Valladolid, where he is
also a Ph.D. candidate and works as a researcher. He has been involved in sev-
eral national and European projects, including IST FP6 SATSIX and IST FP6
OPUCE where he has performed the role of technical manager, covering topics
such as satellite communications, voice encoding, NGNs, VoIP, QoS over NGN,
context-awareness, service engineering, and SOA systems.

BORJA DE LA CUESTA (bcuedie@ribera.tel.uva.es) is with the Communication
and Information Technologies research group at the University of Valladol-
id, where he is researcher, and his research is focused on QoS in real-time
services over NGN and QoS archi tecture in satel l i te systems. He has
worked on several European projects (IST FP6 MEDIANET and EUREKA
CELTIC Initiative projects such as MaCs and IMAGES). Currently he is work-
ing on the European IST project SATSIX and ESA project Application Layer
QoS in DVB-RCS systems.

ISABEL ORDAS ARNAL (ioa@tid.es) holds a Telecommunication Engineer degree
from Centro Politécnico Superior of the University of Zaragoza, Spain, and
works for Telefónica I+D. She has been involved in research projects related to
instant messaging, VoIP and NGN technologies such as IST FP6’s MediaNet and
OPUCE and CELTIC IMAGES. She has also been involved in ETSI standardiza-
tion working groups and task forces, for example, in the speech processing,
transmission, and quality (STQ) area.

PATRICE MIGNOT (mignotp@atlinks.com) is an information and communication sys-
tem engineer. He has worked for Thomson Telecom on several projects, including
some under the European Framework Programme, and is the author of numer-
ous publications and patents in the areas of communication systems and wireless
multimedia communications.

GINO CARROZZO (g.carrozzo@cpr.it) received his Italian Laurea degree cum
laude in electronic engineering from the University of Pisa, Italy, in 2000, and
his Ph.D. degree in telecommunications networks from the University of Pisa in
2004. His research activities at Nextworks and CPR-DITEL concern the GMPLS
control plane on carrier-grade SDH and WDM devices, constraint-based routing,
traffic engineering, and IP-QoS/MPLS architectures. He has participated in sever-
al national and European projects, like IST FP5 and FP6 MOICANE, MEDIANET,
and PHOSPHORUS.

PAOLO COMI (paolomaria.comi@italtel.it) has worked for Italtel S.p.A., Product
Unit Multimedia Products and Solutions Network Control Layer Product Manage-
ment, and has been involved in several research projects related to networking,
multimedia, and NGN.

AGUIAR2 LAYOUT  11/3/09  11:35 AM  Page 49

https://www.researchgate.net/publication/4072040_NGN_architecture_for_supporting_composite_services?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4072040_NGN_architecture_for_supporting_composite_services?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/224621436_Standards_for_the_next-generation_network?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/224621436_Standards_for_the_next-generation_network?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4200616_End-to-end_QoS_in_IMS_enabled_next_generation_networks?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4200616_End-to-end_QoS_in_IMS_enabled_next_generation_networks?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4200618_A_survey_on_wirelesswireline_integration?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4200618_A_survey_on_wirelesswireline_integration?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/3199484_NGN_architecture_Generic_principles_functional_architecture_and_implementation?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/3199484_NGN_architecture_Generic_principles_functional_architecture_and_implementation?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/3199484_NGN_architecture_Generic_principles_functional_architecture_and_implementation?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4153798_QoS_architecture_for_NGN?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==
https://www.researchgate.net/publication/4153798_QoS_architecture_for_NGN?el=1_x_8&enrichId=rgreq-e95a5d07-46de-4033-89d9-5b3c70ddf996&enrichSource=Y292ZXJQYWdlOzIyNDA4ODQ3ODtBUzoxMzE0MjkyNzA4MjI5MTRAMTQwODM0NjU4ODI4NA==


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 8)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


