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Abstract. Next Generation Networks are expected to deligerises tailored to

all users, hence Next Generation Services are rgotoward user centric
services, relying on multiple cooperating servidatfprms. To accomplish

successfully the usage continuity between these agsdric services, we need
to model the link between the service as percebsetheir end-users and the
service platforms involved in the service implenagioin. Including the studies
on services in ETSI and ITU-T with the conceptstted TMF, we propose a
service business modeling approach to optimize N&Nices architectures.
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1 Introduction

NGN (Next Generation Network) is a concept that isn introduced to take into
account the new situation and changes in the taleumications fields. This new
situation is characterized by a number of asp#utsderegulation of markets, the new
demand from users for innovative services to mieeit heeds, and the explosion of
digital traffic (increase of Internet usage). Th#raduction of NGN comprises
economical and technical aspects. Economicallyiaotvs increasing productivity by
creating new usage [1] based on user preferenceésrelated to voice and data
services (e.g. voice over IP, Instant messagingsd®ice, Streaming and push to talk).
It also permits reducing costs for infrastructuraimtenance, with only one type of
transport network instead of specific ones for emntess network. Technically NGN
makes the network architecture flexible in ordedédine and introduce new services
easily.

However this flexibility can not be used withoutlear definition of what kind of
services is possible within the NGN scope and houser can interact with these
services. Next-Generation services are typicalscdbed in the literature as I-centric
services [2], supporting ambient awareness, peligatian and adaptability and
using semantic mechanisms for service discovery. tBese mechanisms can not
directly be used in the scope of the NGN as statizled in ETSI and ITU-T.

In this paper, we propose a business view thatndefithe possible business
relationships between an end-user and NGN servideis. view is founded on the



current standards and may evolve with the intradnabf new principles in the NGN.
Within this paper, the terms user and end-userbeilised indistinctively.

2 Current principles of NGN

The promise of the NGN, as defined in the late 985 to move from a vertical
approach (where access, control and services @selgltied) to a horizontal approach
(where each layer provides re-usable elementshier ddyers). Specification work is
ongoing at ITU-T (as described in [3]) to formalilee separation (e.g. through
standard protocols or APIs) between a transpatwstr and a service stratum. The IP
Multimedia Subsystem (IMS) architecture is a reslan of NGN principles, relying
on the SIP protocol for the session control. Th&SETISPAN (Telecommunication
and Internet converged Services and Protocols flMaAced Networking) project has
specified adaptations for xDSL access to IMS.

The transport stratum is composed of:

= Transfer functions from various access networks RAN, WLAN, xDSL)
and from the core networks,

= Control functions for these transfer functions (egtwork attachment control
or resource and admission control),

= Transport user profiles (e.g. to store the dateelinto network attachment),

= Media handling functions (e.g. for playing announeats or for transcoding).

The service stratum that is composed of:

= Access-independent service control functions (egssion establishment
control or service triggering control),

= Application functions ; application functions arelependent from the service
control functions and offer flexibility to answer tiser needs,

= Service user profiles (e.g. the list of subscribedvices to trigger).

This NGN technical architecture with 2 strata igimkd at the ITU-T (figure 1).
The NGN architecture may also be represented willy8rs instead of 2 stratums
(this is for instance the case at ETSI). In thisegaservice control functions and
transport control functions are grouped into a m@nfyer. The separation is then
between a transfer layer (with transfer functiors)control layer (with transport
control functions and service control functions)daan application layer (with
application functions).

Beside the definition of the technical architecfigieown in the figure 1, the NGN
standardization bodies (ITU-T, ETSI), has also rkdi which types of services could
be realized with this technical architecture.
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Fig. 1.. NGN technical architecture [3]

3 Standardization of NGN services

A telecommunication service is usually defined ammercial service fulfilling
telecommunication needs from end-users. Teleconuatioh services are
traditionally divided intobearer services, teleservices and supplementary services.
According to [4], "abearer service is a type of telecommunication service that
provides the capability for the transmission of ngiig between user-network
interfaces" while "ateleservice is a type of service that provides the complete
capability, including terminal equipment functionfr communication between
users". Examples of badigleservice are telephony, facsimile, or data transmission. In
ITU-T terminology, a %upplementary service modifies or supplements hasic
teleservice".

As recognized in [5], existing systems have tradaily standardized the complete
sets of teleservices, applications and supplemgstawices which they provide. As a
consequence, substantial efforts are often requiceéhtroduce new services or
simply to modify the existing one (customizatiofihis makes it more difficult for
operators to differentiate their services. ThedrehETSI, ITU-T and OMA is thus
now to standardize functional service building B&cThese service building blocks
are called Service Capabilities at 3GPP, ServigepSu Capabilities at ITU-T and
Service Enablers at OMA. Service Support Capabdistudied at ITU-T [6] typically
include presence, location, group management, medsandling, push and session
handling or device management. Service Enable3M# [7] include for example
data synchronization, device management, digitditsi management, downloading,



e-mail notification, instant messaging, presence aobile location or multimedia
messaging. Service capabilities defined at 3GPRallp include; presence [8] and
messaging [9] or conferencing [10].

But if these are deployed in an uncoordinated waw Iservice provider, the end-
user will have to self handle the interaction betwehe services. In addition,
advanced services that combine many service fumadti®ervice building blocks (like
routing voice calls according to the originatingrraunity and the availability state)
are not possible without coordination between tagdblocks. The definition of a
NGN business view aims to answer to this requirdrhgrspecifying how an end-user
may interact with NGN services.

4 Definition of a business view for NGN service usage

4.1 Definition of the view

Defining several views of a system is a classipgkeach in the IT field in order to
deal with the full complexity of a system by stiycseparating the concerns of the
different stakeholders. This principle has beerciigel in the IEEE standard 1471
[11], following OMG studies. According to IEEE 1474 view is a representation of a
whole system from the perspective of a relatecdobebncerns from stakeholders. A
viewpoint is a specification of the conventions ¢onstructing and using a view.

Because we focus on the service usage and thesgmraviding, we do not take
into account the customer but only the end-usee. distomer is defined in [12] as a
person that buys products and services from thergnige or receives free offers or
services. The distinction between subscriber and-user is introduced in [13]
concerning e-business: a Subscriber role is redglenfor concluding contracts for
the service products subscribed to and for payanghfese product; the End User role
makes use of the products. The subscriber mayealefiaess rights for the end-users
when subscribing the product. For example, in alfarthe subscriber may be one of
the parents, and the children may be end-userssiihgcriber usually assigns rights
to end-users to use the services he has obtainesl.sdme person may be both
subscriber and end-user.

Concerning the term "service", the various meaniofgthis word are surveyed in
[14]. Following [14], a service is here definedasy business activities that have a
value added result for an end-user; this actiatgffered by a service provider which
profits from providing this action. [15] [16].

The first step to define our business view for mErvusage is to study the
stakeholders that will take benefits from this maaled to precise their concerns. As
we focus here on the usage of NGN services, we taitg in consideration the



stakeholders that are involved at a business lavitle usage of such services. These
stakeholders are:
= Business manager who defines business requirenoéritee whole telecom
services portfolio, are concerned by coherence dextvservices for end-users
and by the service added value,
= End-user (i.e. the person who uses telecom sepigeasterested in realizing
his needs with his services, and in the cohererteden all the services that
he uses,
= Service designer is focusing on the coherence legtvaél telecom services in
terms of usage, reusability of service componefiactional interactions
between services, software and network integration,
= Helpdesk (after sale) are helping users in cageraflems when using their
services.

We propose thus to define the NGN business viewpam addressing the
following concerns for the business managers, eis, service designers and
helpdesks:

= The coherence between telecom services

= The interaction between services and a common@mvient

= The end-user perception of the service: which nébdse service

The TMF (TeleManagement Forum) has produced impbrieoncepts for
modeling business processes, especially in the(Sébvice Information/Data model)
[12] and in eTOM (enhanced Telecom Operations Mag). The TMF has specified
a whole set of processes for fulfillment, assurasoe billing of services. However,
processes for the service usage were not specifigd.is because the usage of the
services is traditionally handled by the resournss not by the OSS/BSS.

In addition to eTOM and SID, we introduce here @ibess modeling of the
service as it is perceived from the end-user. Astioeed before, the end-user is a
different stakeholder of the customer. In the cointd NGN services, we propose
then to introduce and to focus on the processestherusage of services: User
Relationship Management (rather than Customer Rektip Management) and
Service Usage Operations (rather than Service Managt & Operations). These
processes are an abstraction of the businesstaditinat have a value added result
for en and-user.

4.2 Processesfor the usage of NGN conver sational services

Various categories of telecom services are dedtrilme [5]: conversational
services, messaging services, retrieval servieeseftieve information stored in one
or many information centers) and distribution seesi (broadcast services). We
consider in this paper only the processes thategpaired for conversational services.
The other categories of services will be studied fature work.



As mentioned above, the processes for service usagebe divided into two high
level processes. As indicated in their names, tserRelationship Management
processes aim to manage the direct relationship thié end-user. And the Service
Usage Operations processes aim to provide opesaf@nthe service usage. These
processes are all involving end-users (figure 2).

Considering conversational servicdsser Relationship Management includes
the following processes:

= User Interface Management. The aim of this process is to authenticate an
end-user before he may access to the NGN and isteedpim by creating a
NGN session for this end-user

= User Retention & Loyalty. The aim of this process is to initiate and tbuij
the static and dynamic profiles for a NGN end-user

= Request Composition. The aim of this process is the composition of a
communication request by a NGN caller (e.g. byidiph phone number)

= Request Delivery. The aim of this process is the delivery of a camiwation
request to a NGN callee (e.g. ringing tone andipgkip the phone)

= Media Session Usage. The aim of this process is the exchange of m@dia
unidirectional or bidirectional way) within a mediassion.

The Service Usage Oper ations processes provide added value between the request
composition and the request delivery, or afterdtpiest delivery. It includes:
= Request Transmission. The aim of this process is to transmit commuioceat
requests by routing them and modifying them acewrdio the subscribed
services.
= Media Session Management. The aim of this process is to initiate, to modify
or to terminate a media session.

Some processes may be further decomposed in lewelrdctivities:
= User Retention & Loyalty includes
o Establish & Terminate User Relationship that initiates a profile
for the end-user in the NGN services
o Build User Profile that acquires information on end-users. End-
user can access to this information, complete it grant access
rights to other users.
= Request Transmission includes
0 Request Admission that check and authorize a communication
request (e.g. according to the user's rights oradpepolicy rules).
0 Request Routing that determine the destination of a request.
0 Service Matching that compares a communication request with a
list of subscribed services to trigger.
0 Request Handling that modify a given request according to service
logic.
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Fig. 2.Processes for NGKervices usage

These processes are used together to enable the ak@an NGN service by an
end-user. The figure 3 below illustrates a typidahin of these processes: The user
first register (technically, the NGN system chebisidentity by authenticating him)
and can then modify his profile or access to a camioation service (by composing
a communication request). If the user composesraramication request, this request
is first checked and authorized. Then this reqisesbmpared to the service profile of
the user, in order to determine if services (techlty application servers) should be
triggered. If a service is triggered, this servioedifies the initial communication
request. When all services are triggered, the mh#tn of the request (generally
another end-user, i.e. the callee) is determinatitha request is delivered to this
destination. If the callee accepts the communicatiequest, a media session is
established and end-users can exchanges mediglhttuis session.
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Fig. 3. Activity diagram of NGN service usage processes

4.3 Realization with technical functions

These processes and activities illustrate a busilel interaction between the
end-user and the NGN service provider. These psesesiay be used as a common
scheme to ensure coherence between the NGN serdgicésast from the end-user
point of view. These processes are realized byettienical functions presented in the
section 2, as detailed in the table below.



Tablel. Mapping between processes and technical functions

NGN service usage processes Technical functions
Establish & Terminate User Operator's OSS
Relationship
User Interface Management Transport Control FunctidNetwork

Attachment Control (network level)
Service Control Function (service

level)
Build User Profile Service User Profiles function
Request Composition End User Functions
Request Admission Transport  Control  Function —

Resource and Admission Control
(network level)
Service Control Function (service

level)
Service Matching Service Control Function
Request Handling Application Function
Request Delivery End User Functions
Media Session Management Service Control Function
Media Session Usage End User Functions

This mapping shows business goal of each NGN teahfuinction. We can thus
see which technical function is involved for thalieation of a given process and
how the realization of a process may be split betbweaany technical functions (e.g.
between the network level and the service level).

5 Conclusion

In this paper, we propose to define a business faewhe usage of NGN services.
This view would be used by NGN operators in ordeassure coherence between all
NGN services from the end-user point of view. Owopwsal is illustrated with a
definition of what could be the User Relationshimidgement and Service Usage
Operations processes and activities for conversatigervices.

This work will be continued with a detailed destiop of the processes for the
other types of services defined in [5]: messagiegvises, retrieval services and
distribution services. This will lead to completetmapping between processes and
technical functions.
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