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Abstract 

The goal of Intelligent Networks (IN) is to define a set of telephony functionalities additional to 
the classical telephone switching architecture to provide new services in a quick and flexible 
way. These new IN features encompass efficient use and modularization of network resources. 
They also encompass flexible and rapid service creation, implementation and delivery using 
standard IN functions and standardized network communication. 

In parallel to the phased specification of IN, the telecommunication world is developing new 
technologies (GSM, ATM, TMN). In addition, the computing world is developing object orien
tation, code reuse and distributed computing environment. Based on the latest advances in both 
the telecommunication and the computing worlds, the Telecommunication Information Net
working Architecture (TINA) has been developed since 1993. While the basic goals of TINA 
are quite similar to those of IN, additional advantages among which network and technology 
independence, faster service creation, deployment, delivery, operation and maintenance. TINA 
also offers unique access for all kinds of services, common approach for services and their man
agement, support of multi-stakeholder environment, which provide TINA with a more flexible 
approach. 

This paper analyzes IN and TINA service models through a UPT service example. The evo
lution of IN capability sets is then briefly described. The paper closes with coexistence scenarios 
between IN and TINA. 

F. A. Aagesen et al. (eds.), Information Network and Data Communication
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1. INTRODUCTION 

The standardization worlc on Intelligent Networks (IN) started in 1988, driven mainly by the ne
cessity of offering supplementary services by means of reusing small pieces of components (de
fined as the Service Independent Building Blocks (Sffis), whose specific combinations define 
specific services. IN has been evolving through capability sets that specify not only these Sffis, 
but also networlc and functional issues that are part of the description of the IN model. So far, 
mostly driven by the network aspects, and more particularly the concepts of Basic Call State 
Machine (BCSM) and functional entities interactions, IN model found its limits regarding its 
capabilities of extension. Independent of networlc and technology aspects, a top-down (or ser
vice driven) approach seems to be more flexible regarding existing network constraints and de
mand on quick service deployment and reuse. This approach has been followed by the 
Telecommunication Information Networlcing Architecture Consortium (TINA-C) since its cre
ation in 1993. Highly inspired by computing technology, TINA answers the required service tar
gets of IN (reusability, quick deployment) and the new marlcet needs which are influenced by 
the development of pervasive computing networks such as internet. 

This paper analyzes IN and TINA architectures with an emphasis on service models, present 
and future. In Chapter two, the two architectures are compared at a high level, and details are 
given in the next Chapter through a UPT service example. Since IN is evolving, future capabil
ity sets will be briefly described and possible convergences with TINA are investigated in Chap
ter4. 

2. IN CS~ 1 AND TINA SERVICE I "CALL" MODELS 

In the following Sections, the basic principles of the current service models of IN CS-1 and 
TINA are presented: 

2.1 Target 

IN and TINA share a number of common targets which are: 
• Support of a wide range of services. 
• Rapid service development and provisioning. 
• Reusability (of Sffis,IN), (of Objects, TINA). 
• Multi-vendor capability. 
• Multi-network capability. 
• Service implementation independence. 

However, TINA's service target is wider: 
Indeed. IN is targeted at supplementary services such as free phone, call forwarding, UPT, 

credit card calling, etc., which will be activated if triggering conditions are met in the switch. 
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TINA is targeted at all services, including basic telephone call, (multi-media) services, man
agement services and connectivity services, in a multi-stakeholder environment. 

2.2 Scope of the architectures 

The scope of IN encompasses the specification of the service logic, the information flow mod
elling, the physical distribution, the call model, signalling protocols and interfaces. 

The scope of TINA encompasses the service architecture, the network resource architecture 
and the Distributed Processing Environment (DPE), another functional breakdown being re
sources, management and services. The service logic is out of the scope of TINA. However, the 
service independent objects are in the scope of TINA (access objects, generic session objects 
(see Section 2.5), communication session objects). Protocols have not been defined so far inTI
NA, but reference points which are a set of interfaces are described at the computational level. 

2.3 Approach 

As mentioned in Introduction, IN is network driven and follows a bottom-up evolution from the 
classical telephone switched network. Any service is based on the notion of basic call (the sim

ple telephone call) to which supplementary functionalities are added. Whereas the basic call is 
treated in the switch (Service Switching Point, SSP), the added functionalities are treated "out
side" in mainly Service Control Points (SCPs). These supplementary services are detected by 
the Service Switching Function (SSF) in the switch, which triggers the special treatment. This 
triggering mechanism is supported by the Basic Call State Model (BCSM) (see Figure I). 

TINA defines services in a top-down way, independently of any network infrastructure. Ser
vice and session functionalities are modelled as objects that interact on top of a DPE which pro
vides distribution transparency and unique access (See Figure 2). 

2.4 Modelling specification 

IN framework is logically organized and supported by IN Concept Model (INCM) (ITU-T rec. 
Q12xx series, 1994): 

INCM is organized into four planes (Service Plane, Global Functional Plane, Distributed 
Functional Plane, and Physical Plane) that represent the same architecture at different abstrac
tion levels. These planes are further described in Section 3.2.1. Whereas the service plane is es
sentially descriptive in IN CS-1, the global functional, the distributed functional and the 
physical planes are prescriptive. 

TINA conceptual framework (Overall Concepts and Principles of TINA, 1995) (i.e., service 
architecture, network resource architecture and DPE) is also specified at different abstraction 
levels that follow four of the five ODP viewpoints, i.e., enterprise, information, computational 
and engineering viewpoints. They are further described in Section 3.2.2. 

2.5 Distributed Processing Environment versus switched-based architecture 

The notion of DPE (TINA DPE, 1995) is becoming increasingly important in the distributed 
computing world. A DPE is a platform that offers the services to support object -oriented distrib
uted service control, provisioning and management. A DPE allows distribution transparency 
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which consists of a number of transparency types including the most basic one, location trans
parency. Location transparency enables remote objects to communicate with each other by 
means of providing object references. The concept of the DPE is thus to hide the structure of 
the physical network and communication protocols from the applications which are defined in 
terms of objects. 

2.6 Call versus session model 

In IN, the call defines the negotiation and allocation of communication resources, independently 
of service specific functionalities, users' roles and behaviors over periods of time. 

TINA defines the concept of session which can be considered as an extension of the notion of 
call in IN. Indeed, the TINA notion of session represents a set of objects together with their re
lationships to fully describe users interactions, behaviors and roles over periods of time. Three 
categories of session are defined in TINA (Service Architecture, 1995), depending on the func
tionality offered to the user: 

• Access session: To support users in accessing services in both generic and personal
ized ways, i.e., for authentication, authorization, maintenance of users' preferences, 
support for mobility, etc. 
Service session: To execute, control and manage services. The service session is fur
ther decomposed into service control segment (which is service specific, and out of 
the scope of TINA), and service session control segment (which is service indepen
dent and in the scope of TINA). Both segments are further decomposed into user ser
vice session (customized view and control of a service) and provider service session 
(shared capabilities among users). 
Communication session: To represent an abstract and service independent end-to
end view of communication resources. The communication session is the closest 
equivalent of the notion of call (caW connection of IN CS-1 ). 

Thus, the notion of session allows for example any user to add/remove other users, disconnect 
themselves and reconnect to another terminal without terminating the session, choose preferred 
quality of service, etc. 

2. 7 Separation call/connection: 

In IN CS-1 (as well as in IN CS-2), call and connection control are integrated in the switch (see 
Figure 1). 

User A 

Logical links 
(signalling) 

Bearer 
connection 

Figure 1. IN call model 
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Once the user has dialled the destination number of a supplementary service and the latter is 
checked for authorization, the control is passed to the Call Control Function that establishes sig
nalling and bearer connection progressively (i.e., when the destination user picks up the phone, 
a bearer connection is already set up). 

As a consequence of the notion of session, the connection control is separated from the session 
control in TINA (see Figure 2). The user has logically a direct access to the access session ob
jects in the service provider domain. After authentication and authorization, a service session is 
instantiated for the required service. When the user has established the session, a bearer connec
tion can be set up, or the user can invite one or more users to join the session, and the bearer 
connection is then set up. Other users can be added at later stages, and the additional bearer con
nection is set up. The bearer connection setup is thus independent, controlled by TINA service 
or network providers (third-party control of the bearer connection) (Connection Management. 
Architecture, 1995). 

Logical links ("signalling', service level) 
- Bearer connection 

Figure 2. TINA session model: Third party control of the bearer connection. 

2.8 Single point of control versus control distribution 

In IN CS-1, multi-points of control are not supported, which means that service control can not 
be distributed over several call parties. TINA by definition supports multi points of control, 
which is expressed as the distribution of sessions over the network to provide one or more ser
vices. 

2.9 Personal mobility 

In IN, mobility is supported by explicit services, e.g., UPT (See Section 3.3). In TINA, mobility 
is implicitly supported by the service architecture combined with the DPE. 

2.10 Management 

In IN, management is explicit (run time provision of service management). 
In TINA, management is embedded in the architecture and is designed the same way as any 

service. The management is performed through the entire life cycle. 
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2.11 Summary of the two models 

IN service design is function-oriented, and call control is heavily dependent on the physical con
figuration. During the lifetime of IN, both the IT and telecommunication worlds have produced 
new technologies. In particular, the computing world has brought concepts about the object-ori
entation and distributed computing environment, that allow more design flexibility, code imple
mentation reuse, and distribution transparency. On the other hand, new technologies from the 
telecommunications community are ATM and TMN. Those technologies have been incorporat
ed in the design of TINA. 

TINA considers the top-down approach, defining a service architecture independently of the 
underlying transport network configuration and technology. Services are a composition of ob
jects that can be distributed transparently with support of a Distributed Processing Environment 
(DPE). TINA defines the notion of session which is an extension of the call concept. A session 
involves interactions among objects to provide a service. Unlike IN, all calls are considered as 
"supplementary" calls. In fact, there is no notion of basic call with additional functionality any
more in TINA, as all calls are routed to the TINA service provider. 

• Benefits for customers: faster service delivery, same architecture, thus same access 
for all kinds of services. 

• Benefits for operators: The complexity of the existing network is hidden for those 
who do not need to know, faster introduction of new services, operation and mainte
nance are reduced and integrated to intelligent service infrastructure, the generic 
computing platform ensures portability with multi-vendors, possibility to develop 
services themselves, possibility to benefit from the advance in computing technology 
in object orientation, in distribution and in transaction processing. 

• Benefits for manufacturers: reallocation of functional entities in different architec
tures, common approach for the service and its management, same architecture for 
all kinds of services, better integration of applications leading in the long run to re
duced efforts. 

3. EXAMPLE WITH UPT 

3.1 UPT high level service description 

UPT service is composed of a number of sub-services such as UPT user (de )registration, incom
ing calls and outgoing calls. The two UPT sub-services taken for illustration in this paper are 
simplified examples of: 

1. Registration, 
2. Outgoing call 

Figure 3 describes the high-level roadmap of a UPT service. For clarity reasons, only success
ful events are shown and taken into account in the UPT service example description. 
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Figure 3. Roadmap of a simplified UPT service (INffiNA). 

3.2 IN CS-1 and TINA Approach 

3.2.1 IN CS-1: 

To be able to use the UPT service, the IN user will first identify and authenticate himself by en
tering his UPT number and Personal Identification Number (PIN). The combination UPT num
ber and PIN is checked and if correct, the user is prompted to make a choice to register himself, 
place an outgoing call, etc. 

In this example, the user will first select the registration procedure, be prompted for his loca
tion (network address). The registration request is checked for authorization and the network is 
checked for its capability to support the UPT incalls. H successful events, the new network ad
dress is stored in the UPT user home database. The user is then prompted for additional actions. 
In the example, the user selects to place an outcall, and is prompted to enter the destination num
ber. This number is checked for authorization of the user to call the number, and if allowed, the 
call is completed and user to user communication can start. 

The IN information flow can then be divided into 3 stages: 
1. Access and authentication. 
2. Procedure selection and registration. 
3. Procedure selection and outgoing call. 
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3.2.2 TINA: 
The following assumption is made here: the TINA user has already subscribed to a TINA ser
vice provider. This means that his terminal had (by default) generic objects that enabled him to 
access any TINA system. He also has a user agent that represents himself in the service provider 
domain, and that will serve as an access point to the provider. This user agent, in combination 
with other access objects has been updated and keep track of the user's ID, user's terminal ID, 
NAP, user's preferences, etc. When the user changes location, he must identify and authenticate 
himself by entering his user id and password. The combination is checked and if correct, the 
user will register himself. Note: This can be performed on line at the authentication time, off
line or automatically from the network. The on-line, manual registration is chosen here as an 
example. The invoked registration procedure will update the access objects that keep track of 
the mapping user-terminal-network. 

The user can then select an outcall procedure, called outgoing session in TINA. Indeed, a ser
vice session must be set up before joining the destination user. This service session is specific 
to a service, which can be in this example a simple call, a multi-party conference, etc.). The user 
must enter the type of service he wants to request, with parameters related to the service and his 
terminal capabilities. Once the service session is established, the destination party is invited to 
join the session. Upon acceptance from the latter, the communication session that connects the 
parties (two in the example) is established. The communication session has an end-to-end rep
resentation of the connection, and is in charge of initiating the bearer connection. This is why 
the bearer connection is said to be initiated by a third-party provider. When the bearer connec
tion is set up, the user-to-user communication can start. 

The TINA information flow can be divided into four stages: 
1. Access, authentication and registration. 
2. Procedure selection and service session setup. 
3. Service invitation. 
4. Communication session setup. 

3.3 IN CS-1 and TINA Modelling 

3.3.1 IN CS-1 modelling 

As mentioned in Section 2, IN is using the Conceptual Model (INCM) to define four abstraction 
description levels: Service plane, Global functional plane, Distributed functional plane and 
Physical plane. Thus the general scenario described above can then be expressed at these differ
ent levels of abstraction. 

3.3.1.1 Service plane: 

This is the highest level of abstraction representing high level service features. However, these 
service features have not been realized in the service plane in IN CS-1, but is expected to be 
realized in subsequent capability sets. 

3.3.1.2 Global functional plane: 

The service features in the service plane are realized in this plane by the combination of Sills 
(including the Basic Call Process Sills), and Global Service Logic using Sills and composed of 
Points of Initiation (POls) and Points Of Return (POR) between chains of Sills. 
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Upon encountering a trigger, the BCP transfers control to the service logic, which after its ex
ecution transfers control back at some specified point in the BCP. 

Figure 4 illustrates the service access at the GFP level. 

Outcall 

Deregistration 

POI 

Figure 4. Service access model 

1. The SLP starts at the POI "Addressed analyzed". User interaction: "Provide your 
identity", specifications of the UPT number, etc. 

2. User interaction: "Provide your authentication code", specification of the PIN, etc. 
3. Screen: Check home DB for UPT number, PIN 
4. User interaction: "Identify procedure", call parameters 
5. Verify if format OK 
6. Compare: Which procedure is chosen (deregistration) 
7. Compare: Which procedure is chosen (registration) 
8. Screen: List local database - check for authorization of registration 
9. If OK, list home DB -Check for authorization of registration 
10. User interaction: Identify terminal 
11. User interaction: Acknowledge, terminal ID 
12. Verify if format OK 
13. Compare if'#', match 
14. Service data management: replace by current address 
15. User interaction: "request processed, new process?" 
16. Verify if format OK 
17. Compare (if "reference value=O", terminate 
18. reference value is different than 0, continue with outcall. 
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3.3.1.3 Distributed functional plane: 

This plane takes the physical distribution (of Sffis) into account. Sffis are decomposed in this 
plane into a number of Functional Entity Actions (FEAs) that represent sub-functions of Func
tional Entities (FEs). Information flows are defined between some of the FEAs. The global ser
vice logic also maps to a distributed service logic. 

All the service stages are described for modelling and approach comparison with TINA. 

UPI' example: 
In this example, the UPr service is simplified and only successful events are considered. 

3.3.1.3.1. Access and authentication: 

SDF_localA SDF_homeA 

SSF 
4,7,8,12 

CCF 

Figure 5. Access and authentication 

1. UPI'_service_req 
2. CCF: detect trigger detection point_req for SLP execution, suspend call processing, 

Initial DP (call id, UPr service) 
3. SLP: starts at the POI "address analyzed". Request Report BCSM Event (RRBE), 

Connect to Resource (CTR) 
4. [Bearer channel setup] 
5. [Bearer channel setup] 
6. Prompt and collect user information (PCUI) ("provide your identity") 
7. [Play announcement and collect digits] 
8. [Digits] 
9. Collected User Information (CUI) 
10. PCUI ("Provide your authentication code" (PIN)) 
11. [Play announcement and collect digits] 
12. [Digits] 
13. CUI (PIN) 
14. Query (Qy) (UPr number, home location, supported services) 
15. Query Response (QyR) (Home location, supported services, ... ) 
16. Qy (UPr number, PIN) 
17. QyR(Info True) 
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Upon encountering a trigger, the BCSM transfers the control to the SSF. This happens before 
the first message indicated above. 

3.3.1.3.2. Procedure selection and registration: 

4,10,14 1,7,11,17 

3,9,13,19 SSF 

2,8,12,18 CCF 

Figure 6. Procedure selection and registration 

1. PCUI ("identify procedure") 
2. [Play announcement, collect digits ("identify procedure")] 
3. [Digits (identification procedure)] 
4. CUI (Identification procedure number) 
5. Qy (UPT number, authorized services, ... ) 
6. QyR (Registration true, ... ) 
7. PCUI ("identify terminal") 
8. [Play announcement (identify terminal, area code, subscriber number)] 
9. [Digits] 
10. CUI (terminal identity) 
11. PCill (request user for confirmation) 
12. [Play announcement] 
13. [Digits] 
14. em (digits) 
15. Update data (UD) (UPT home SDF, replace, current location: terminal id, registered = 

true) 
16. Update confirmation (UC) (success) 
17. PCUI ("your request has been processed, identify new request or terminate") 
18. [Play announcement (request processed)] 
19. [Response (terminate or continue)] 

3.3.1.3.3. Procedure selection and outcall: 

The procedure selection is the same as above (1-6). 
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3 

2 

Figure 7. Procedure selection and outcall 

1. PCUI ("supply destination number") 
2. [Play announcement] 
3. [Digits] 
4. CUI (destination number) 
5. Qy (UPT number, authorized services) 
6. QyR(OK) 
7. Disconnect Forward Connection (DFC) (call id) 
8. Bearer channel release 
9. Bearer channel release 
10. Call Information Request (CIR) (call collected elapsed time, call stop time, called 

address, calling address), Connect (call id, destination number) 
11. Connect users, start recording 

3.3.1.4 Physical plane: 

This plane takes the real network architecture into account. FEs are mapped in Physical Entities 
(PEs) and determine their behavior. Relationships between FEs are specified as protocols in this 
plane. One FE can not be distributed in several PEs, but PEs can contain several FEs. 

Since TINA does not consider the physical configuration, the physical plane will not be fur
ther described. 

3.3.2 TINA modelling: 

3.3.2.1 Enterprise viewpoint: 

This viewpoint provides a framework for building enterprise models. Enterprise models include 
the description of stakeholders (i.e., people or organizations that use/operate/provide service/ 
equipment), roles (businesses) performed by stakeholders, requirements to express the capabil
ities and the features of a system, and policies (i.e., constraints on the use and operation of a 
system). So far, policies have not been considered in TINA. 
UPT example: 
At least four stakeholders can be defined in this example: 

• User A: End user who is a subscriber of a TINA service provider (SPin the example). 
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• User B: End-user who is a subscriber of a TINA service provider (SP' in the exam
ple). 
Service provider SP: Provides access and a number of services (internally or by 
means of interactions with a content provider) to its subscribers. 

• Service provider SP': Provides access and a number of services to its subscribers. 

53 

Note: a Network provider could be defined if the service providers do not provide network 
connection capabilities. In this example, only service layer is considered. 

User A performs the consumer role in his relationship with the service provider (SP). The ser
vice providers have a retailer role in their relationship with users. 

Requirements: 
• The terminals are equipped with a Distributed Processing Environment (DPE). 

A user can not be accessed/can not initiate UPT calls if he has not subscribed to a 
TINA service provider beforehand. 

• etc. 

3.3.2.2 Information viewpoint: 

This viewpoint provides a framework for information specifications. Information specifications 
provide the scope of the domain that is covered by a system, and are composed of information 
objects (objects supporting information), classification of information objects into object types, 
relationships between entities, constraints and rules that govern information objects behavior. 
The specification language is GDMO (Guidelines for the Definition of Managed Objects) with 
GRM (General Relationship Model), and OMT (Object Modelling Technique) for the diagram
matic representation. 
Access session, generic session, communication session or connection can be represented by an 
information model (graphs). However, so far, no service graph modelling service-dependent in
formation has been defined in TINA. 

3.3.2.3 Computational viewpoint: 

This viewpoint provides the framework for the computational specifications that describe dis
tributed telecommunication applications in terms of software entities, the computational ob
jects. The computational object is a unit of distribution and modularity. They interact by 
sending/receiving information to/from interfaces which are of two types in TINA: The opera
tional interfaces (for passing operational types of messages), and stream interfaces (for passing 
pre-defined information such as voice, video). Any application (service, management, etc.) can 
be represented as a series of interactions between application objects. The specification lan
guage is Object Description Language (ODL) developed by TINA, based on OMG IDL (Object 
Management Group Interface Definition Language), with additional characteristics (behavior, 
notion of stream interface, QoS, etc.). TINA can be best represented at the computational level, 
especially for comparison with IN GFP and information flows defined in the distributed func
tional plane, though the granularity of most computational objects is finer than that defined by 
FEs, and the semantics different. 

• 

• 
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UPT example: 
The following conditions are assumed: 

• Only successful events are envisaged, 
• The authentication process is required by default from the terminal or the UA 

The notations are the following: 
A: End user (caller) 
B: End user (callee) 
X: End user system where A has plugged in 
Y: End user system where B has plugged in 

3.3.2.3.1. Access, authentication and registration: 

The assumption here is that user A has moved to another location, and he wants to register his 
new location to be able to send outgoing calls or receive incoming calls (See Figure 8). 

User A Subscribed Service proWler 
1 _. - - - -Aceesi" ~Oii ~eCis iii the \ 

UCxt A proVider <lomam 
I I 
1 5,6 1 

UAP: User Application 
PA: Provider Agent 
GSEP: Generic Session End Poind 

I 
I 

Figure 8. Access, authentication and registration 

The following describes high-level operations that represent "high-level" ODL specifications: 

1. Access_req (identity) [The PAis an access object that enables the user to access the 
provider domain. One part is generic (common), and one part is provider/service 
specific. The UA represents the user in the provider domain, and is instantiated at the 
subscription time.] 

2. Authenticate (identity) 
3. Result (OK) 
4. Register_terminal (TermType, TermiD, ServiceType) 
5. Set_terminal (Userld, ServiceType, TermType, Termld) [The usage context maintains 

the association between the user id and terminal id] 
6. Answer (OK) 
7. Access_exit or Continue (list-of-services, request-service, etc.) 
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Through this example, we can see that TINA computational viewpoint specification can be 
considered as a mixture of Global Functional Plane specification and Distributed Functional 
Plane specification, as illustrated in Figure 9. 

SDF 
Authentication 

Figure 9. Attempt of mapping sms and FEs into TINA computational objects. 

3.3.2.3.2. Procedure selection and service session setup: 

Assumptions: User A wants to invite user B through service S. The first step for user A is to 
instantiate the service session for the service S: 

User A 

TE-A: Terminal Equipment Agent 
SubAgt: Subscription Agent 
SubRgs: Subscription Registrar 
PPrf: Personal profile 
SF: Service Factory 
USP: User service party 
USC: User session control 
GSP: Global service party 
GSC: Global session control 

Subscribed Service provider 

\ 

(--~--- se..viceKssion~ '~ 

I ~I 
\ I _________________ / 

Figure 10. Procedure selection and service session setup 
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1. Request_service (Serviceld, identity, terminal-id, output: ServiceExecutionlnfo) [The 
UAP models applications in the user domain]. 

2. getServcielnfo (identity, serviceld, outputs: InterfaceRef, ServiceProfile) 
3. Check_subscription 
4. Answer (OK) 
5. getConfiguration (userld,serviceType, output: configWithType) 
6. Verify the configuration [The TE-A maintains the association between the terminal id 

and the NAP] 
7. Answer (OK) 
8. Check-personal-profile (ServiceDescription) 
9. Answer (ServiceDescription) 
10. Request to create new Service session for Service S (USP, USC, GSP, GSC) (SF 

reference, etc.) 
11. Create new service session for service S (GSP, GSC) 
11' Create new user service session for service S (USP, USC) 
12. SF informs UAPs that the session is available for use (ref USP, USC) 

3.3.2.3.3. Service invitation (outcall) 

User A invites User B to the service session that has been instantiated for serviceS. 
It is assumed that user B has already registered to a service provider (SP'). He thus has a UA 

in SP' domain. It is also assumed that the object reference to UAB, SP' has been registered in a 
trader. In order to reach B's address, i.e., the object reference of the current terminal that B is 
using, it is assumed that a trader will be inquired. Other scenarios are possible.lt is also assumed 
that User B has a subscription to service S with his service provider (SP'). 

I 
I 
I 
I 
I 

/ Access ses'SionobjeciS(SP'diim&inf - - - - - - - - - - - - - - - -

I 
\ 

Figure 11. Service invitation example(outcall) 
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1. lnvite_party (user B address) 
2. lnvite_party (user B address) 
3. Invite_party (user B address, Service type, user A address) [For example, the GSC 

locates UA8 via a trader that translates the user B address into the object reference of 
UA8 ] 

4. getServicelnfo (configuration,service_id, lntRef_service_factory, output: 
serviceProfile) 

5. getSubscription (user Account B, ServiceType, output: configWithType) 
6. Answer (OK) 
7. getConfiguration (userld B, serviceType, output: configWithType) 
8. Verify configuration/location in the TE-A [relationship between terminal ID and NAP] 
9. Answer 
10. Check_personal_profile (ServiceDescription) 
11. Join_Service [the UA has the object reference of the user B 's PA] 
12. Notify 
13. Answer (OK) 
14. Create_req (UAPs, PA ref, GSEP ref, etc., output: USP ref, USC ref) 
15. Create_USP8 (UAP8 ref, UA8 ref), Create_USC8 (GSEP ref) 
16. User_session_ref_retum (USP8 ref, USC8 ref) 
17. Session_available_for_use 
18. USP, USC ref notification 

At this stage, user A is notified about the call acceptance from B. The bearer connection must 
be initiated. Note: The bearer connection could have been initiated before between A and the 
service provider domain, depending on the situation. 

3.3.2.3.4. Communication session setup: 

Lotal SW (A) Lotal SW (B) 

Figure 12. Communication session setup 
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This part will not be explained in details, as communication/connection setup model is not the 
emphasis of this paper. ( 1) The GSC requests the creation of a CSM to a CSM Factory, and pass
es information to build a logical connection graph that represents the end-t~nd user associa
tion (2). The CSM is in charge of connecting the network: access points ofboth users (3,4): This 
information is represented as a physical connection graph. The CSM passes the information 
(NAP) to the TCSM to establish a bearer connection between both objects (Nodal connection 
graph), (5). The CSM sends a notification to the GSC after completion of the bearer connection 
(6). The notification is forwarded to the terminals (7). 

3.3.2.4 Engineering viewpoint: 

This viewpoint provides the framework for describing the deployment of objects on the OPE. 
There is a one-to-many mapping between computational objects and engineering computational 
objects. The engineering viewpoint describes how engineering computational objects can be 
grouped: in clusters, the smallest engineering grouping of objects; in capsules, which contain 
clusters, and are units of management, control and protection; and in OPE nodes, engineering 
abstraction of a computing system. A OPE node consists of a OPE kernel, engineering services 
and engineering computational objects. Though the OPE is a very important part of the TINA 
architecture as it is the support of distribution transparency, it will not be further described in 
thispapel'. 

4. FUTURE (IN), CONVERGENCE TOWARDS TINA 

4.1 IN CS-2, IN CS-3, LTA 

INCS-2: 
IN CS-2 is expected to be completed by the end of 1996. IN CS-2 will not integrate B-ISON 
capabilities, and will still rely on single point of control paradigm. The major changes compared 
to IN CS-1 are: 

• General: Service drivers stable, but issues on SIB stage 2, SCF-SCF interactions, call 
party handling, services assumed from TCAP, GFP management, ISUP-DSS1 inter
working are still under discussion. Specifications related to terminal mobility (but no 
addition of any particular SIB) have been added too. 

• Global functional plane: SIBs handle "parallel service processing" through SCF
SCF, BCUP (Basic Call Unrelated Process): call related and call-unrelated are pro
cessed by 2 separate SIBs. 

• Architecture and models: Call unrelated user interactions (introduction of a BNCSM 
(Basic Non Call-related State Machine), to take into account e.g., terminal mobility 
support (location updating, etc.)). A new call unrelated service point and call unre
lated service function are defmed. 

INCS-3: 
The real work on IN CS-3 is expected to start in fall 1996 and finish by the end of 1998. The 

major issues are: 
• Integration of BISON CS2 or CS3 signalling requirements 
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• Terminal mobility 
• Call I connection control separation 
• Introduction of the notion of session (BISDN CS3), which is slightly different than 

the TINA notion of session. 

The Telecommunication Architecture*: 
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The proposals for the Telecommunication Architecture reflect a clear separation from the cur
rent capability sets, though some statements underlined the need to maintain a continuity in the 
evolution of capability sets to keep investments already made. 

The TA is indeed driven by the need to integrate other technologies (mainly TMN concepts, 
Open Distributed Processing (ODP), mobile communication, internet and broadband services). 
The baseline document currently contains only requirements on the telecommunication archi
tecture (some of them being provided by TINA-C), a summary of modelling concepts (ODP), 
but no information/computational/engineering model yet. 

4.2 Coexistence 

The long term architecture is thus slowly incorporating some of the technologies and principles 
used in TINA. However, TINA services are likely to be available before these changes take 
place, so that the coexistence of both architectures is anticipated. TINA deployment will be fa
cilitated if scenarios for enabling the coexistence, i.e., the interactions between TINA and IN 
exist. 

In [3], three solutions are discussed for such scenarios: 
• Interworking between IN and TINA: This scenario is anticipated when IN and TINA 

systems coexist side by side, and have to interact to each other for accessing IN/TINA 
subscribers. Gateways to translate application objects and protocols must be speci
fied. 
Mapping of IN onto TINA service architecture: If TINA services grow to the point 
that IN is progressively replaced by TINA, a mapping of IN services onto the TINA 
architecture may be desirable in order to preserve investments made in service design 
(mapping of Global functional plane Sills to TINA service objects/logic). 
Evolution of IN capability sets towards TINA: TINA-Consortium members are al
ready actively involved in the standardization of IN CS-3 and the long term architec
ture to which inputs are provided. The notion of session objects interacting on top of 
a distributed computing environment seem to be the more promising concepts that 
TINA can provide to the long term architecture. 

5. CONCLUSION 

This paper has presented the IN and TINA service models and their differences. The main dif
ference is in the approach of both architectures: Whereas IN is mainly network driven (with the 
notion of Basic Call State Machine), TINA is service and distributed computing driven (with 

*. Telecommunication Architecture (TA) is the new name of the Long Term Architecture. 

• 

• 
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the notion of DPE and session). A service example showed the consequences of these differenc
es in more detail. In particular, it is not easy to do a one-to-one mapping with the entities de
scribed at abstraction levels that are different in IN and TINA (INCM for IN, ODP viewpoints 
for TINA), though some comparison can be made by grouping some of the concepts (for in
stance, the Distributed Functional Plane and the Global Functional plane together can represent 
some TINA computational objects). 

Important between IN CS-1 and TINA, these differences seem to vanish little by little as IN 
is evolving. Indeed, the long term IN architecture is likely to be based on distributed processing 
environment, object-orientation, support multi-points of control, multi-party sessions, separa
tion between call and connection (already in CS-3), and possibly loose the notion of originating 
and terminating BCSM. HQwever, TINA services will probably be available before these 
changes are implemented and scenarios for the coexistence between TINA and IN will become 
relevant. These scenarios are of three types: Mapping of IN onto TINA, lnterworking between 
IN and TINA, and IN capability sets evolution. The last two solutions seem to be more likely to 
emerge. 

The growth and success of TINA will depend on a number of factors including regulatory de
cisions (e.g., how open TINA or IN systems must be to competitors), degree of interworking 
with other networks (IN, internet, etc.), and influence in IN standardization. 
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