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Abstract — The telecommunications amformation Technol-  Pre-converged telecom networks focus on providing
ogy (IT)industry are converging into a single highly competitive/oice services only. To satisfy the service diversity require-

market, where service diversity is the critical success factor. Toants the telecom network operator must evolve the cur-
provide diverse services, the telecommunications operator must

evolve the traditional voice service centric network into agenerr@nt \/_0|0e service centric network into a geneSiervice
Service Centric NetworkThis transformation is aided by an ar-Centric Network ] ) )
chitecture. An appropriate, but incomplete, architecture is the To aid the evolution, an architecture abstracting various

Service Delivery Platform (SDPYhe SDP aims at abstractingcomplexities is required. Examples of service centric net-
network, service and management complexities. Our reseafghrk architectures are the traditional telecoNext Gen-

focuses on overcoming the complexities of attaining a SDP, : . . .
building a framework based various levels of abstraction. Th ation Network (NGN)the IT Service Orientated Archi

paper provides a motivation and requirements for such a framf€cture (SOARNd the ITService Delivery Platform (SDP)
work. In the paper, we first discuss convergence and its implicifrastructure. These architectures are similar in nature,
tions. We also uncover generic framework requirements basedlenwever in this paper and our research we focus on the
these implications. Second, we define service centric network$yp gnd the evolution of the telecom network into a SDP.

and architectures. Third, we elaborate on the SDP and definerp spp provides limited abstractions to manage tele-
additional framework requirements that overcome SDP specific

complexities. Fourth, we discuss our research focus. Last, w8M Network complexities. Also, popular models of a SDP
conclude and discuss future work on the SDP. only provide a specific architectural view of the SDP, rather
Index Terms — Convergence, Service Centric Network, SertEhan a gwdlr_lg framework to building a SDP. In addmo_n,
vice Delivery Platform. implementations of the SDP are based on nonstandardized
technologies. Thus, the SDP concept is incomplete and its

architecture alone cannot be used in evolving the telecom

I. INTRODUCTION network. Due to these drawbacks, the telecom network op-

o . . . erator must consider various other factors when evolving
Thetelecommunications (telecompustry is advancing the telecom network into a SDP

towards a radical change in the communications business support the evolution into a SDP a guiding frame-

problem focuses oriwhat are the requirements for a

Fhe telecom.,lnformz.;\tlon Technology '(ITand brpadcast- framework that aids the evolution of the telecom network
ing sectors into a single, open and highly service competso 4 spp”

itive Information Communication Technology (ICar-
ket. Convergence has been fuelled by a variety of fag: Outline of Paper

tors, such as technological advancements, user requirewe first discuss convergence, its drivers and implica-

ments and government deregulation. tions. From these implications we uncover generic require-

To compete within a converged market, the telecom Nehents for the framework, that are independent of the SDP.
work operator must provide new and improved ServiCe§cond, we define service centric networks and architec-
over its competitors. In addition, services must be deliyg o5 Third. we elaborate on the SDP. its drawbacks and
ered securely, reliably and with guarantees over any t€Cljiyn the framework requirements with the SDP. Fourth,

nologies to any customer located anywhere using any dga discuss our research focus. Last, we conclude and dis-
vice. Thus Service Diversitys the key to dominating in a - ,ss future work.

converging market.

Il. BACKGROUND: CONVERGING NETWORKS
IThe Centre is supported by Telkom SA Limited, Siemens Telecom- Worldwide tel kets h b lativelv cl d
munications and the THRIP Programme of the Department of Trade and orldwide telecom markets have been relatively close

Industry to other industries. Currently, technological advancements,



deregulation and opening of markets are all contributing to 2) Application Provider : develops applications using

the opening of the telecom domain to the other domains, the network functionality. The applications provide

such as IT and broadcasting. As a result, these domains telecom services that are used by consumers.

are going through a convergence. 3) Content Provider : manages, sells and delivers con-
With respect to the telecom and IT domains, a mean- tent needed by application providers. Two categories

ing of convergence is “ combining the time-tested relia- of content are provided. First, content such as voice

bility of traditional voice services with highly dynamic, announcements used by a telecdnteractive Voice

information-rich features of the Web and IT.” [1]. This Response (IVR)nit are provided. Second content

statement has the following implications for the telecom such as video, music and images are provided.

network operator: 4) Broker : retails services from application providers
« Business models must be based on value chains. to consumers. In addition, the broker retails content
« Circuit and packet switching must interoperate, to re-  from content providers to application providers.

liably transmit any form of data. 5) Consumer : are individuals or enterprises who sub-

« Signaling protocols must interwork across networks. scribe, consume and pay for services.

« Service platforms must operate independent of the un-With this model a value chain is created, where all
derlying network technologies and must provide fungartners benefit.  For instance, application providers
tionality to diverse application developers. use network functions to create applications. Applica-

« Application development technologies must providdon providers may also access content managed by con-
tools to support application creation, independent e&nt providers, via their brokers. Consequently, content
the service platform that the applications access. providers also use network functions to delivery content

« Management technologies, such@gerational Sup- to consumers. Application providers sell their services to
port Systems (OS3)nd Business Support Systemgonsumers via brokers. Consumers now have more ser-
(BSS) must administer mixtures of user, network, sefsices to use, via their brokers. As a result the network
vice and application technologies, across various nefperator benefits from the activity in the network.
works. This business model provides a starting point of the

We describe each of these convergence implications aindmework. That is, the model can be used in conjunc-

uncover some generic framework requirements in the fdalen with the operator’s current model to evaluate business
lowing sections. orientated decisions. In addition, this model represents a
highly abstracted view of a converged network, its partners
and their functions.
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Fig. 2. Evolution of Softswitch Architecture
Fig. 1. Converging Networks Business Model

Since service diversity is needed to compete within a The Softswitch[2] enables different signalling and
converged market, the telecom network operator may forswitching technologies to interoperate and reliably trans-
partnerships with application providers. These providenrsit any form of data. Also, the softswitch enables applica-
build applications that provide services to customers on ttien development, independent from network technologies.
telecom network. Hence, the operator opens the networkThe softswitch architecture decomposes the conven-
and its business model to external parties. An interpretéenal switch into various elements. The softswitch ar-
tion of this business model is shownFigure 1 chitecture and elements are modified from [3] and illus-

The model depicts the following entities: trated inFigure 2 This figure illustrates the evolution from

1) Network Operator : provides connectivity and net- proprietary closed network environments to open and stan-

work functionality to all entities of the businessdardized interfaces. The softswitch, its elements and their
model. properties are:



« Media Gateway : is controlled by the softswitch and Each API describes how authorized applications can use
manages connections between different transport ngeneric network functionality, such as setting up multiparty
works, such as the PSTN and Internet. conference calls or data sessions. In addition, the APIs en-

« Signaling Gateway : converts protocol messagesable applications to query network databases to obtain user
originating from one network into other network spelocation, account or presence information. Thus, the APIs
cific protocol messages and transports them to tlabstract from the application developer the complexity of
softswitch. the network equipment and protocols. The Parlay architec-

« Softswitch : contains logic for signaling, call pro- ture is shown irFigure 3. Example SCFs are:
cessing and controls the media gateway. Also pro-. Framework SCF [6] : manages all SCFs, performs
vides open, standardized interfaces to its functionality  load management and enforces security.
to the application server. o Generic Call Control SCF [7] : enables applications

« Application Server : houses applications that use the  to create and manage calls in the network.
softswitch interfaces to deliver services to customers
;)nr:n?srl)é rr(;(e]lt\é)\/ork. The appllcat'lon server may be ad r [ ApPy ] [ Appy ] [ Appy ]

y an external application provider.
The softswitch architecture provides concepts and prin- appiication /\ /\
ciples that are equivalent to those of tRext Generation Provider ¢ @ ParIayX
Service Service Service Gateway
>
[Parlay Gateway (SCFs)]

Network (NGN) These concepts and principles must als pomain
be included in the second stage of the framework, that {
is, the decomposition of the telecom network into variou ,
high level abstractions. These abstractions collectively rep-

resent a new open, secure and standardised network envi- network
ronment. These properties build upon the previbusi- %%?Tzzi‘:“
ness model stagef the framework. In addition, the ab-

stractions are technology independent, such that they hide
transport network interworking and simplify service devel-
opment and delivery.

Fig. 4. Parlay X Architecture

The Parlay Group also defines an additional architecture

The first form of service platform independence frong(aasri(:“?:cx?: [z?rvu:es [8]. This architecture is the Parlay

network technologies, were evident in the various planesIn Parlay X, highly abstracted generic network function-

of thelntelligent Network (IN) Conceptual Modgl]. Cur- I : .
. . : . ality is represented as web services, for use by authorized
rently, newer technologies are improving on network inde- . : :
T i external service developers. The Parlay X architecture is
pendent application and service platforms. Two of thes - ! . .
. shown inFigure 4 The figure depicts the web services us-
technologies are Parlay and Parlay X. ; . A . .
ing either the SCFs or communicating directly over various
networks, to fulfil their specific functionality. Examples of
the web services are:

« Third Party Call : used for creating and managing a

C. Service Technologies: Parlay and Parlay X

(Laee ) (200 ) (Laer ]

Fig. 3. Parlay Architecture

AErovider 4 /\M\ call initiated by an application.
Domain Parlay APIs « SMS: used by an application for sending and receiv-
/ N / \ ing a SMS over the network.
Z Parlay and Parlay X do not specify a standard describing
Framework Parlay how network complexities are abstracted and used by the
Network Gateway SCFs or web services. In addition, a user domain architec-
Ol:)%?rr]zitr?r ture is not specified in both architectures.

Unlike Parlay, there is no overall controlling mecha-
nism, such as a framework web service, in Parlay X . Since
Parlay X is based on Internet web services it inherits other
disadvantages. For example, web services do not cater for
states. Also, web services lack availability, security and
atomicity of transactions [10].

Though both Parlay architectures have drawbacks, they

The Parlay Group [5] defines an architecturé\pplica- provide vital concepts that must be present in the third
tion Programming Interfaces (ARIhoused withirService stage of the framework. For instance, the ability to open
Capability Features (SCF)that abstract various genericthe network and provide standardised, secure and man-
network functions. These APlIs allow application provideraged generic network services that are reused in service
to use their functionality to create services for small toreation. These network services provide abstractions that
large scale consumption. simplify or hide network complexities. Also, different lev-



els of service abstractions support different developers inThese interface concepts must be reused throughout the
service creation. These properties build upon to the prefiamework. The various abstracted entities that the frame-

oussoftswitch stagef the framework. work will uncover must have management functionality
pre-built into them. This ensures complete management
D. Application Technologies of the technologies that will implement the abstractions.

Application development technologies used to create 0. THET S c N
services must provide tools to support rapid application " * HE TELECOM SERVICE LENTRIC NETWORK

development independent of the service platform that theTo manage the above convergence implications and to
applications access. compete in a converged, open and deregulated market the

These technologies must provide execution envirofelecom network operator must evolve the traditional voice

ments as well as APIs that abstract various hardware a#ffvice centric network into a geneBervice Centric Net-
protocols. That is, these technologies must therefore pMjork
vide amiddleware-likeenvironment to support application A service centric network delivers various services to
development. customers, independent of the type of device, access, trans-
Nevertheless, the onus is on the application provider B9t and signalling technologies. In addition, the net-
determine application technologies that provide the ne¢/ork manageswuthentication, authorization and account-
essary mechanisms to support their specific business i@ (AAA) QoS, reliability, etc. To visualize a service cen-
customer needs. tric network various architectures have been proposed. We
With respect to choosing application technologies, tH#iscuss service centric network architectures in the follow-
framework must remain a technology independent guid@g sections.
such that any technologies may be mapped to the appropri-
ate parts of the evolving telecom network.
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Fig.5. Service Interface Architecture Fig. 6. A NGN Representation

A. Next Generation Network (NGN)

E. Management Technologies ) o )
Management applications require access to the n ‘The NGN intended to aid in the evolution of legayb-
9 PP q ﬁc Switched Telephone Network (PSTiN{o service cen-

work’s physical and logical entities, such as network gate- . X .
ways and service software. In addition, complex managfé'c packet networks. Adapting the NGN working defini-

jon from [12], the NGN:

ment information must be simplified, such that manage- 1 " ket-based Kthati
ment applications can easily process t. ) provi es a packet-based transport network that inter-
works with other network types.

Focusing on logical entities in the telecom network, [11] ) ; .
suggests that every service must provide three interfaces.z) p_rowdes telecoms and IT services to fixed and mo-
These areonsumptionclientandmanagemennterfaces, bile users over the packet network. i
adapted from [11] and illustrated Figure 5 The con- 3) s_eparates networl_< independent service r_elated func-
tions from underlying transport technologies.

sumption interface publicly exposes a service’s functional- 4 off lled k g i
ity. For instance, a messaging service exposes its function-) offers controlle access tq netvvor_ service functions
to both users and application providers.

ality, to send and receive messages, via its consumption -~ o . L
interfaces. 5) faC|I|.tates the provision of services from application
The client interface allows a service to use other services providers t_o users (custpmers). ] o
functionality. For instance, a video on demand service may” representation of a NGN is shownfigure 6 Similar
have a client interface to use the functionality offered by ® the NGN is the IT industrieService Orientated Archi-
real-time content delivery service. tecture (SOA)
A service's management interface enables fault, config-
uration, accounting, performance and security administrg- Service Orientated Architecture (SOA)
tion to be performed on it. For instance, a conference Enteprise IT companies develop or purchase applica-
call service must provide accounting related informatiotions to automate their business processes. The appli-
to billing management services. cations use services offered by the IT infrastructure to



perform atomic transactions, setup conference calls, send Service

emails, etc. These applications may also operate across in- goreation

ternal and external borders, where infrastructure may vary. -

In an attempt to support enterprise application develop- m

ment, independent of the infrastructure, the SOA was de- i

Veloped. Management Management

Platform

[ Service Exposure Platform

Service Content
Execution Delivery

[ Network Abstraction

The SOA manages a collection of hardware independent
application functionality that is abstracted into reusable en-
tities called services [13]. Most services abstract enterprise
resources, such as data, people and communication chan-
nels. Consequently, the management of the enterprise data

and communication resources may be outsourced to exter- @ RN
nal entities, such as a telecoms operator. Sgp Networks

The SOA is however based on the immature web ser- S "’~
vices architecture and standards. As described in previous g
sections web services do not address issues such as avail- Fig.7. SDP Architecture

ability or security. Another architecture that expands the
contents of both NGN and SOA, is ttgervice Delivery

Platform (SDP)architecture. is, the user access, user service provisioning and user to

service signalling complexities are not managed. Third,

C. Service Delivery Platform (SDP) the architecture only provides a extremely simplistic view

The SDP is designed specifically for delivering servicesf the abstracted components of a SDP. The contents of
to users of communications technologies [11]. That is, titeese abstracted components must also be defined and il-
SDP uses telecom, IT and content-based resources to listrated.
liver managed telecom services, to users, independent ofAlthough this SDP representation has drawbacks, we
the network infrastructure. These telecom services includ®y still map standardised technologies to the abstrac-
number translation, click-to-dial, location based servicetipns.
virtual call centers and mobile gaming [14].

Unlike the web services based SOA, the SDP archi- IV. TECHNOLOGIES FORSDP
tecture constitutes various abstractions that can be imple-

mented with a variety of technologies. A graphical repre- T;]a_tt:hrlolog_lesl tgatﬂr]nay ?te u_?e: t_lc_)hln:ple?;]ent tfr;e StD:
sentation of the SDP, adapted from [14], is showrfigr architecture incluge the softswitch. thatis, the softswitc

ure 7. According to [14] these abstractions represent Corw_terworks different signalling protocols and transport net-

mon vendor products used in SDP implementations. The 8rks. Alsp, Parlay fits approprlatgly between the ser-
abstractions are: vice execution and network abstraction platforms. Parlay

. L X also fits appropriately into the service exposure abstrac-
1) Network Abstraction Platform : applications pro- bprop y P

viding abstracted interfaces to generic network setrip n. However, Parlay X must become telecom-enabled,
Iding 9 such that the web services limitations are fixed.
vices and network elements reside here.

2) Service Execution Platform : applications provid- SDP management may also benefit from telecom-
ing value added telecom sérvi?:gs are de plo od aﬁgabled web services. These web services can be used to
exgecu ted here ploy eXxpose highly abstracted and generic network management

3) Content Delivery Platform : manages content functionality to management applications residing on vari-

needed by applications and delivered to users. ous management platforms.
4) Service Exposure Platform : provides highly ab-
stracted interfaces to value added telecom services V. SDP FRAMEWORK
to application developers service creation environ- The previously discussed convergence implications con-
ments. tribute generic requirements for the SDP framework.
5) Management Platforms : provides interfaces to These requirements describe stages containing abstractions
accounting, operations and other management platat simplify various complexities in evolving into a SDP.
forms. The SDP architecture iRigure 7has a variety of limita-
From the definition, the SDP concept provides a contions that the framework must overcome. For instance, the
plete managed environment offering various levels of alefinition of various domain abstractions, such as a user
straction. domain, are required. These domain abstractions must ex-
This SDP representation has various disadvantagpsse varying details throughout the stages of the frame-
First, the matching of appropriate technologies to each alerk.
straction of the SDP is a difficult task. These technology In addition, the framework requiresn@twork stagehat
choices must be standardised, provide needed abstractideSnes numerous network abstractions. These network ab-
and enable complete management of the SDP. Second,stractions manage the underlying transport networks and
SDP does not provide a user domain abstraction. Th&gnalling protocols. This stage of the framework is built



upon thesoftswitch stageAn outcome of this stage is a setevolution, a guiding SDP framework has been proposed.
of powerful and generic network services that enable tAde generic requirements for the framework have been un-
full potential of the undelying network technologies to beovered using various convergence-related models and ar-
used. This stage may benefit from reusing concepts defingdtectures. We have also identified specific framework re-
in the Telecommunication Information Networking Archiquirements based on overcoming SDP limitations. Hence,
tecture (TINA)15]. the framework provides various levels of abstraction of the
The framework also requires abstractions to simplifgDP. These abstractions are visualized through various ar-
content delivery and management complexities of the SD#hitectural representations. We have also identified further
These abstractions should define services that providssearch that will reuse the SDP framework requirements.
functionality enabling a variety of media types to be de-
livered over any network technology. These abstractions REFERENCES
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