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Abstract 

Telecom service provider support systems hold the key to their ability in 
delivering differentiated services. Today, these support systems do not 
meet the requirements of service providers. Lack of process management 
facilities results in inefficient and inflexible processes. Further, there are 
inherent limitations to point-to-point integration of support systems, given 
the dynamic environment and changing requirements.  

To address these drawbacks, TeleManagement Forum is working on New 
Generation Operation Support Systems (NGOSS), a set of specifications 
for building the next generation of telecom service provider support 
systems. Emerging technologies like Web Services and Business 
Process Management (BPM) can play key roles in implementation of 
NGOSS.  

This paper discusses the operational challenges that service providers 
face, and examines the use of these technologies in creating an 
automated process execution environment for service providers. 
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TTeelleeccoomm  SSeerrvviiccee  PPrroovviiddeerrss  aanndd  tthheeiirr  KKeeyy  PPrroocceessss  MMaannaaggeemmeenntt  NNeeeeddss  

Telecommunication service providers deliver various voice, data, Internet, and content 
services to businesses and consumers. They include companies that provide access to 
Internet; cable and satellite television services; wireless communication services like 
cellular telephony, paging, and messaging; and wire-line communication services like 
local, long distance, and international telephony. 

Service providers are confronted by significant challenges, as the basic services they 
offer are becoming a commodity. To stay ahead of competition, service providers are 
trying to offer end-to-end services. Managing and automating processes spanning 
multiple enterprises is essential to ensure successful delivery of end-to-end services. 
For example, to offer financial information services, a carrier, content aggregator, 
application integrator, and a financial institution should collaborate with each other.  

In addition, service providers are trying to differentiate themselves by rolling out new 
services. For example, next generation IP based services like IP VPN and unified 
messaging allow service providers to target corporate customers with business class 
services in a more flexible manner. Providing new services to the customers in a fast 
and efficient manner is essential for the service providers. 

IInnssuuffffiicciieennccyy  ooff  EExxiissttiinngg  SSuuppppoorrtt  SSyysstteemmss  

Operation Support Systems (OSS)1 of the telecom service providers have to support the 
above mentioned and other emerging process management needs. Existing OSS are 
inadequate in satisfying the twin requirements of automating business processes and 
facilitating the quick and easy introduction of new services.  

To understand this, let us consider the business processes for order processing and 
provisioning by service providers. The sequence of activities involved in this is, 
customer inquiry, subsequent order for service, configuration of the service, installation, 
and completion of the request. This process has to interact with other processes 
including service assurance, customer care, and billing. Depending on the service 
provider, multiple scenarios in this process are possible: 
¾�Interfaces may be required with other service providers or network operators when 

joint service arrangements are considered.  
¾�Depending upon specific service provider’s operations, the sales team may 

sometimes place orders for the customer. Customers may directly place orders 
through the order management system.  

¾�For certain simple services that have pre-assigned service capacities, the network 
provisioning process may need to be bypassed. 

                                                           
1 The Operations Support Systems (OSS) enable the support, administration and management of 
services. They include systems that manage the networking infrastructure, planning tools, billing systems, 
service assurance and management tools, service provisioning systems, trouble management tools, and 
the like. 
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In any service provider organization, there are several such business processes 
involved, and it is often necessary to modify these processes. Business users require 
the OSS to provide automation in business process execution and ability to easily 
modify the processes. The existing systems, however, are incapable of meeting these 
requirements. The reasons are not far to seek.  
¾�The existing OSS have developed as networking technologies (like POTS, Frame 

Relay, ATM, and Wireless) evolved. The services that customers want cut across 
these technologies. For example, customers require a single bill for all the services 
they avail from a single service provider. With existing OSS, this is very difficult to 
implement. 

¾�Existing OSS are based on legacy implementation technologies, and support point-
to-point integration, restricting smooth integration of new systems. Recent solutions 
using messaging middleware such as TIBCO have addressed this problem, but to a 
limited extent. Integrating systems when multiple service providers collaborate is still 
a challenge. 

¾�Most service providers have a number of redundant systems and information 
disconnects associated with their internal operations. This problem is accentuated 
by frequent mergers and acquisitions among the service providers.  

¾�Business processes are spread across systems, and are mostly embedded in the 
applications, thus making modification difficult. 

TToowwaarrddss  aa  ssoolluuttiioonn::  NNeeww  GGeenneerraattiioonn  OOppeerraattiioonnss  SSuuppppoorrtt  SSyysstteemmss  

Existing OSS cannot meet the demands of service providers. In this regard, the Tele 
Management Forum (TM Forum), a group of major industry players, including service 
providers, network equipment suppliers, software solution suppliers, and customers of 
communication services, has started an initiative for creating NGOSS. The initiative will 
deliver a set of guidelines and specifications for the telecom industry to build software in 
a more structured way. NGOSS includes eTOM2, a business process framework that 
defines the business processes in an idealized service provider environment. 

NGOSS aims to provide a blueprint for scalable and flexible infrastructure required by 
service providers for deploying new services rapidly. Scalability and flexibility can be 
achieved by creating required business processes by stringing together off-the-shelf 
components with contract-defined interfaces in a distributed environment. Formal 
process definition, process repositories, and process engines are necessary to do this.  

Process management is the key to implement NGOSS, and the separation of business 
processes from software components is one of the core principles underlying it. NGOSS 
recommends an architecture based on distributed computing and loose coupling of 
components to implement process management. 

                                                           
2 eTOM is the business process view of NGOSS. eTOM identifies the enterprise business processes 
required for a service provider. I t serves as a blueprint for process direction and is the starting point for 
the development and integration of OSS systems in service provider organizations. I t combines the 
processes for operations management with e-business requirements. 
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EEnnaabblliinngg  TTeecchhnnoollooggiieess  ffoorr  RReeaalliizziinngg  NNGGOOSSSS  

Emerging technologies like Web Services and Business Process Management (BPM) 
can play a key role in the implementation of NGOSS. 

Web Services are a new way of developing and deploying enterprise software 
applications. They enable loosely coupled integration among software components, 
using XML based messages through standard internet protocols. They can connect 
distributed platforms and applications to existing servers and mainframes over the 
Internet. 

Web Services can be seen as one of the building blocks of a business process. A 
business process can be composed of any number of activities implemented as Web 
Services. BPM makes it possible to aggregate activities, determine state, audit, and 
manage service-level agreements. Complementarily, Web services offer a simple, 
elegant and cost-effective way for BPM to access existing infrastructure. Similarly, a 
process model can be published as a Web Service.  

In the context of telecom service providers, Web Services enable the integration of 
legacy and new back-end OSS, as well as data contained in these systems. By 
supporting Web Services API, the existing systems and applications can be easily 
integrated with each other, and with the BPM platform to participate in business process 
execution. It is easily possible to integrate external service providers’ systems across 
the Internet, thus providing an integrated process execution environment across service 
providers. 

BPM enables the coordination of actions of different human actors and OSS systems 
with the information available in various systems. A BPM system can provide the 
necessary process execution environment for process flows described in an executable 
process language. A process repository can be used to store pre-defined flows for 
common processes like order entry, provisioning, billing, rating, payment processing, 
and customer problem handling.  

PPrroovviissiioonniinngg  PPrroocceessss  uussiinngg  WWeebb  SSeerrvviicceess  aanndd  BBPPMM  

Let us consider the case of a business process for service provisioning. The figure 
below shows an illustrative implementation of this process, in a highly simplified form, 
using BPM infrastructure. The process flow defined by business users is stored in the 
process repository, and consists of the following steps (please see figure 1 below): 

¾�Start the process execution when the customer interface management system 
receives a new service order 

¾�Validate order, and verify that the required information for processing the order is 
available 

¾�Create service − this step creates a new instance of the service using the service 
configuration system. 

¾�Configure network elements involved. 
¾�Add service and customer details to the billing system, so that it can process 

billing information related to the service. 
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Figure 1 BPM Infrastructure Illustrating Service Provisioning 

Service providers should be able to modify processes, for example, when new policies 
are introduced or new service offerings are made. As an example, the above process 
may need to be enhanced to perform service feasibility check, provisioning request to a 
partner service provider, and setting up an SLA for monitoring quality of the service. The 
modified process flow (please see figure 2 below) adds following steps to the existing 
process: 
¾�Verify service feasibility with the service configuration system 
¾�Check if sufficient network capacity is available to provision the service 
¾�Intimate the customer if service is not feasible 
¾�Send provision request to the partner service provider’s system 
¾�Update service data and SLA information with the SLA management system 
 

Without BPM infrastructure, service providers would have to modify the back-end 
systems to implement such modifications in existing processes. As a service provider 
normally deals with several processes involving many back-end systems, this is very 
cumbersome. With a BPM engine however, all the process changes are centralized. 
This enables better control over process changes. When process changes or new 
processes demand interaction with new back-end systems and partner service provider 
systems as in this case, integration is made easy through Web Services. Figure 2 below 
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illustrates how the modified process is implemented using the BPM platform involving 
some more back-end systems, including that of the partner service provider. 

 
Figure 2 BPM Infrastructure Illustrating Modified Service Provisioning 

BBeenneeffiittss  ooff  BBPPMM  aanndd  WWeebb  SSeerrvviicceess  BBaasseedd  SSoolluuttiioonnss  

A solution using Web Services and BPM offers many advantages: 
¾�BPM supports both automated and manual processes. Manual processes such as 

those involved in installation of equipment can be modeled as exceptions in BPML, 
and integrated with other processes in the repository. This way, BPM provides a 
process-centric environment, offering maximum flexibility for handling the frequently 
changing business processes. 

¾�When service providers introduce new processes or modify existing ones, 
monitoring them is essential to determine the performance and optimize the 
processes. BPM architecture facilitates tools to monitor and measure process 
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performance. Process bottlenecks can be identified and removed by using these 
tools. 

¾�Web Services ease the integration challenges, enabling integration of internal as 
well as external systems in delivering an end-to-end process automation 
environment. 

In addition, a process repository enables business users to query existing processes, 
modify them, or collaborate on the development of new processes using graphical tools 
that provide a good visualization of the processes. Service providers can choose to 
implement some processes in-house, and leverage others as Web Services. Process 
management becomes simpler, reducing expenditure on people and systems managing 
the services. 

FFuuttuurree  PPoossssiibbiilliittiieess  

BPM and Web Services as emerging technologies, have the potential to provide 
process automation environment for service providers and integration of back-end 
systems with external (outsourced) business processes and systems. Both these 
technologies meet the requirements of the NGOSS technology neutral architecture 
specifications. 

Going ahead, it is possible to bring in more rigor in the definition of processes, and 
adopt a formal business process language like BPML or BPEL for defining service 
provider business processes. Metrics for measurement of process performance can be 
identified along with the process definition. A process performance layer can be added 
on top of the existing process layer in OSS architecture. 

This also opens up possibilities of a new breed of applications for process management, 
which support measurement, analysis, monitoring, and optimization of processes. For 
example, an application can be developed for service providers to monitor service 
provisioning process. Based on the observed process performance, the process can be 
optimized to minimize the provisioning cycle time and reduce revenue impacts. 
 
 


