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Preface

An effective Operations Support System (OSS) is a critical business success factor for today’s telecom operators and service providers. In addition, OSS can be a key differentiator among competitive players. During the last years, the industry stakeholders have started to realise the vision of next generation networks (NGN), which will be an ongoing process over the next decades. However, for the establishment of NGNs there exists a substantial challenge to build an appropriate architecture for operation, administration and maintenance of future networks.

The Eurescom study P1445, titled “OSS for NGN - Co-ordination of telecom activities” aims at improving the non-competitive cooperation of telecom operators and service providers in standardization bodies, initiatives, projects, or towards vendors in the context of network and service management systems. The identification of the major issues in this large area it is hoped will help to advance the work in a coordinated and therefore cost effective way. Besides, it is hoped the work will help in finding a consensus view on the main issues.

The study assesses the current situation and develops recommendations for actions. In particular, it:

· Evaluates the OSS for NGN topics, players, and their activities.

· Identifies overlapping or non-relevant activities as well as unconsidered topics.

· Develops recommendations for action in order to coordinate and advance activities, e.g. bundle activities to achieve increased influence, initiate new activities, etc.

· Proposes a mechanism to keep the coordination and concerted activities running after the end of the study. 

The study has published its findings as a Eurescom study programme confidential deliverable titled “OSS for NGN – Coordination of Telco Activities”. 

The participants of the study are T-Systems, BTexact, Telenor R&D, Portugal Telecom Inovação and Matáv Hungarian Telecom. Mr. Thomas Unterschütz from T-Systems is leading the study team. The study started in May 2004 and is due to finish in December 2004.

Executive Summary

The telecommunications industry is currently under pressure arising from deregulation, competition and rapid technology change. These factors together with the vision of next generation networks pose significant challenges to an appropriate architecture for operation, administration and maintenance of future networks and services. 

Three fundamental business challenges need to be addressed: 

1. Development of a flexible service integration framework, supporting issues such as personalisation and customer self service, mass customisation of services, and flexible value network chains. 

2. Introduction of new technologies coping with issues such as accommodation of a wider range of resource types from a wider range of suppliers, and capabilities to introduce new technologies replacing or supplementing existing technologies especially at a faster pace and lower cost. 

3. Substantial reduction in the cost base, taking advantage of recent trends to provide web based customer care and customer self service channels, and to exploit the potential of process automation.

An effective Operations Support System (OSS) is critical to success with these business challenges. In addition other industry trends have to be considered, such as the trend for loose coupling of traditional services towards horizontally layered structures, the trend towards the use of commercial off the shelf (COTS) components and systems promising seamless integration (plug-and-play) as well as the role of open source software. Finally the emergence of service-on-demand, which essentially describes a concept for delivering computing services and network infrastructure as a utility, will surface additional requirements on the Operations Support Systems.

In view of the emerging need for solid operations support systems for next generation networks a careful analysis of the current relevant activities in the industry is essential. Broadly these activities are undertaken in standardisation bodies, industry fora as well as by targeted projects.

This Eurescom study P1445, titled “OSS for NGN - Co-ordination of Telco Activities” aims at improving the non-competitive cooperation of telecom operators and service providers in standardization bodies, initiatives, projects, or towards vendors in the context of network and service management systems. The identification of the major issues in this large area will help Eurescom members, and others, to advance the work in a coordinated and therefore cost effective way. Besides, the work will help in finding a consensus view on the main issues.

The study assesses the current situation and develops recommendations for actions. In particular, it:

· Evaluates the OSS for NGN topics, players, and their activities.

· Identifies overlapping or non-relevant activities as well as unconsidered topics.

· Develops recommendations for action in order to coordinate and advance activities, e.g. bundle activities to bear increased influence, initiate new activities, etc.

· Proposes a mechanism to keep the coordination and concerted activities running after the end of the study. 
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Definitions

Framework - A set of guidelines and best practices for describing analysing and reasoning about a problem domain.

Architecture - Fundamental organisation of a system, embodied in its components, their relationships to each other and the environment, and the principles governing its design and evolution. (Source: ANSI / IEEE Std 1471-2000 Recommended Practice for Architectural Description of Software Intensive Systems).

Architecture Framework - A generic architecture that provides an extensible template for use by a third party. 

(Source: TeleManagement Forum - New Generation Operations Systems and Software (NGOSS))
· A tool, which can be used for developing a broad range of different architectures: 

· Describes a method for designing an information system in terms of a set of components or building blocks 

· Describes a method showing how the components fit together 

· Contains a set of tools 

· Provides a common vocabulary 

· Includes a list of recommended standards 

· Includes references to compliant products that can be used to implement the components.

(Source: TOGAF)

Functional Architecture - A set of components that describes functionality of a system and the rules for the allowable relationships between them. The Functional Architecture does not prescribe a specific physical relationship nor does is prescribe the location of information within those functions nor does it prescribe and specific sequence of events between them. The UML Collaboration diagram is one common way of describing the functional architecture of a software system.

Model - A representation in software or mathematic or graphic notation of a real world system that is exhibiting the same behaviour as the real world system.

Information Model - An abstract representation of the entities in a managed environment. This includes definitions of their attributes, operations, constraints, and relationships. It is independent of any specific type of repository, software usage, or access protocol. 

Data Model - A concrete implementation of an Information Model in terms appropriate to a specific type of repository that uses one or more specific access protocols. It includes data structures, operations, and rules that define how data is stored, accessed and manipulated. E.g. a Relational database schema using SQL queries. DEN-ng based on RFC 3198.

NGN - Next Generation Network. An emerging industry capability that encompasses a number of operational and technical characteristics:

· Customer Centric: self service and customer definition of Services 

· Service based  e.g. Supports Multimedia services such as voice and unified/instant messaging

· Agile in changing services offered to customers

· Ability to add in new networking and communications applications

· Predominately packet based with intelligence at the edge

· Networking technology can be plugged and played

· Radical reduction in CAPEX and OPEX costs. 

NGOSS - Next Generation Operations Support Systems and Software. TeleManagement Forum’s initiative to develop a flexible plug and play operations support systems architecture, covering the integration process, information and platform architectures. www.tmforum.org.

FireWorks - A collaborative initiative between predominately EUROPEAN Service providers focussing on identifying standardisation issues for Next Generation Networks and orchestrating resources for their resolution in Standards and Consortia Groups.

TMN – Telecommunication Management Network.  ITU term defined as ‘A TMN provides management functions for telecommunication networks and services and offers communications between itself and the telecommunication networks and services. The basic concept behind a TMN is to provide an organized architecture to achieve the interconnection between various types of Operations Systems (OS) and/or telecommunications equipment for the exchange of management information using an agreed architecture with standardized interfaces including protocols and messages’ ITU M.3010.

NG-OSS (Operations Support System/Service of New Generation) will provide the capabilities (infrastructure, protocols, infrastructure) to deploy and manage of all kinds of telecommunications services. This comprises all kinds of services using any kind of media, including voice and media services, data services, real time and non-real time, delay sensitive and delay-tolerant services, demanding bandwidth from a few kbps to several Mbps. 

The following paragraphs describe in more detail the ideas behind the term NG-OSS.

An important characteristic of NG-OSS is the decoupling of the services offered from the underlying telecommunications network. Consequently, it will support both the current and the future networking technologies, and also, changing the technology will have less impact on the OSS.

In the NG-OSS, there is an increased emphasis on mobility and service customisation/personalisation, as well as support of controlled QoS and SLM. Several customers will have the possibility to customise their service according to their current needs. 

In NG-OSS, several functions may be distributed over the OSS infrastructure. When they are physically distributed, they will communicate via open or at least published interfaces. As an end-to-end service for a customer can be provided by involving several service providers, the need for the interoperability of OSS functions via open interfaces becomes more and more important.

Another major influence on NG-OSS is the shortened life cycle of the new services, and the dramatically reduced time-to market demand for the capability for fast and highly automated service creation environment, where a service may be comprised of several pre-built building blocks. 

The NG-OSS will have several re-used software (service building blocks, network management building blocks, etc), and all processes (starting from the service creation, and including provisioning, maintenance, billing, etc) will be highly automated. Automated processes together with re-usability of the existing software / building blocks will lead to reduced CAPEX and OPEX.

1 Introduction

The Operations Support System (OSS) of Telco service providers has turned out to be a critical success factor for individual companies’ business as well as a key differentiator between competitive providers. 

In the last ten years the overall context for Telco OSS has changed significantly. The architecture of OSS systems and applications has moved from proprietary monolithic in-house solutions towards the use of interoperable Commercial Off-The-Shelf (COTS) products. Regulatory pressures have put increased expectations on quality, performance and security and the recent recession has made the Telco service providers seek for OSS solutions, which ensure a short ROI, lower operational and capital expenditures as well as increased revenues. 

Recently Telcos have started to realize the vision of Next Generation Networks (NGN), which will be a running process for presumably a couple of decades. A challenge crucial for the establishment of NGNs is to build an appropriate architecture for operation, administration and maintenance, because of the huge amount of different network elements. Currently, several bodies, initiatives and projects deal with OSS issues in NGN. Unfortunately there is no coordinated view and actions in the Telco community to influence these players in terms of participation, liaisons or partnerships - in contrast to the agile vendors. Moreover, there is no common understanding of what the hot topics for NG-OSS are amongst the Telco service providers.
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Figure 1 The Big Picture of EURESCOM Project 1445 OSS for NGN 

This is the starting point for the EURESCOM project 1445. In order to get over this unsatisfactory situation and to improve the position of the telecommunications industry in close co-operation with EURESCOM the project consortium defined the following goals. They are depicted in Figure 1. Each activity and its results are described in the Project Internal Result (PIR) documents. These technical results serve as a “platform” to discuss views among the main telecom operators and to consolidate the findings with respect to the identified issues on OSS for NGN. The objectives of PIR 1445 are to:

· Evaluate the major NG – OSS topics of the telecommunication industry

The evaluation of the Telco’s Topics is the major content of the PIR 1.1 and the related document [P1445_PIR11]. It states, explains and motivates the most crucial business trends needs and drivers as well as functional trend needs and drivers. The results of this PIR are offered in to standardisation bodies.

· Determine the major NG – OSS players

The determination of the NG – OSS players, the ´Who-is-Who´ in Figure 1 identifies the relevant players as standardisation bodies, initiatives and vendors. PIR 1.2 [P1445_PIR12] documents the results of this investigation and is offered for further use by Eurescom members within their internal standardisation strategy departments.

· Assess recommendations for actions

The depicted ´Matrix´ and the ‘Assessment’ map the identified telco’s NG – OSS topics of the telecommunication industry and the identified NG – OSS activities. It identifies overlapping or non-relevant activities and non-covered topics. This step is recorded in PIR1.3 [P1445_PIR13].

This document focuses on the assessment and mapping of topics / issues and players / activities as well as on the derivation of recommendations for action. It is organized in the following way:

· Chapter 2 Analysis and Assessment of Topics and Issues 

· Chapter 3 Analysis and Assessment of Players and Activities

· Chapter 4 Topics and Players Matrix 
· Chapter 5 Recommendations for Actions
· Annex A Players and Activities Summary
2 Analysis and Assessment of Topics and Issues

This chapter assesses the topics and issues relevant to the standardization of NGN-OSS. Firstly the business trends, needs and drivers for the migration to NGNs and appropriate Operations Support Systems (OSS) are investigated. Next, the method for the analysis of topics and issues according to the eTOM model is explained. Finally, the derived management issues and requirements are elaborated and presented.

2.1 Business trends, needs and drivers 

For the investigation of topics and issues for NGN-OSS standardization it is important to understand the business background behind the movement towards Next Generation Networks and their Operations Support Systems. Therefore, this chapter identifies and explains the trends, needs and drivers for NGN-OSS from the business point of view. Using these results, the justification and motivation for the elaboration of technical issues is given.

2.1.1 Industry drivers Overview

The telecommunication industry is facing a massive dislocation in its market structure driven by deregulation, competition and technology change.

Deregulation is forcing the core traditional service - voice - to become a low margin commoditised product. In nearly all deregulated markets there is a slowing or falling of revenue growth even though volumes are increasing. The growth of mobile telephony as a buffer against the loss of fixed network telephony is also showing signs of softening as competition increases in that market.

The positive side is the massive increase in Internet usage is causing growth to be seen in services based on internet access aimed at a more complex and diverse Information and Communications Technology (ICT) marketplace.

Three basic business challenges exist:

· Service-centric business propositions.
· Rapid introduction of new networking and communication applications technologies.
· Substantial reduction in the cost base, especially for voice traffic.

2.1.1.1 Service Centric business propositions

The key challenge is to develop a flexible and agile service integration framework that addresses:

· Personalisation and Customer Self Service: Customers want to be able to customise their services to their own needs and with increased ‘Net literacy’ are comfortable to use self service portals with their primary retailer. Personalisation is a trend that can be seen in all Net applications and mobile phones. As the complexity of applications increase and the move to e-commerce progresses, so personalisation is both technically more challenging, and must meet data protection standards. Customers expect their personalisation to move to wherever they chose to access the network, e.g. cellular or WiFi access, and this requires a process of cryptographic based identity management linked to user profiles. The management, distribution and use of user profile information are significant NGN business challenges.

· Mass customisation of services/products: Following the concepts of the manufacturing industry, service providers need to be able flexibly to ‘manufacture’ services from service components that are tailored to specific user groups. Typically service providers characterise their customer base into coarse grouping such as domestic, SME, & large enterprise, mass customisation of services requires a deeper analysis of individual customer market segments (measured in hundreds of types) and clear product offering to those grouping especially in terms of tariffing packages. Note that tariffs need to be related to the customer segments AND that the characteristic of the segments change more rapidly than the current voice dominated marketplace.

· Flexible Value Network Chains: Increased responsiveness requires services to be delivered by integration of service components. These may not be available or economically provided from a traditional service provider’s existing resources. The ability to integrate service components from different trading partners so that they appear as a single logical service offering is essential for the Next Generation Services. For example an organisation expert in delivering communication applications may not have market channels and contents to address specific niche lifestyle markets such as sailing, fishing, and popular music. It is essential in this market to have automated interfaces between the trading organisations to achieve this virtual enterprise service offering.

2.1.1.2 Introduction of new Networking and Communication Applications technologies

Traditionally the pace of introduction of networking technologies has been measured in a couple of years and with a technology lifespan measured in 10’s years. New technologies are being created at a faster rate, their diversity is increasing, and the lifecycle of the technologies is getting shorter. 

Historically the services provided to end customers have been tightly coupled to specific technologies and so called ‘stove pipe’ solutions have been used to create both the services and their management. In a service based NGN this tight coupling cannot be continued if the goal of uniform services - any terminal, any place, any time – is to be achieved. 

What is needed is a much more flexible integration and management framework for network resources. This framework needs to:

· Accommodate a much wider range of resource types such as messaging applications, call managers, access network technologies, and application servers.
· Accommodate a wider range of suppliers.
· Provide a network abstraction and integration model that introduces a high level of standardisation into the integration model for managing network resources. This has to be based on standards and be capable of support new technologies to replace/supplement existing technology roles in the network. E.g. augment DSL access with WiFi/WiMAX access using models that have common principles and attributes between these two access methods.
· Provide systematic introduction of new technologies in weeks, and months, not years. This requires the ‘service factory’ to be organised to accept changes in technology as a routine repeatable process.

· Dramatically lower the integration costs for introducing new technologies, new vendors and new roles for established technologies e.g. Metro Ethernet.

The current labour intensive methods for integrating the management of network resources cannot meet the pace needed for technology innovation in NGN. Much more effective levels of cooperation are needed between vendors and service providers to meet these requirements.

2.1.1.3 Substantial reduction in the cost base for voice traffic

The key is to address the way the ‘factory’ operates as well as the products and services offered. Current OSS solutions are inflexible and have modest levels of automation with high level of manual fallout and intervention. These manual costs cannot be sustained in the current market conditions of reducing revenues and margins on core services.  Falling margin on voice services means that 

· Voice has to be integrated with other services on a common multimedia services network based on packet switching, so that the current expensive and inflexible voice networks can be retired.

· Current operational support systems have to move away from supporting stovepipe solutions.

2.1.2 Customer self service

Customer self service is a compelling strategy to increase the speed and effectiveness of after-sales maintenance and repair services. Such solutions could yield significant savings in the form of reduced cost of service and improved productivity, which will play an important role in the course of migration to OSS for NGN. Customer self service systems need to be customized to each company’s business model.

In the wake of the pressures highlighted, the Internet presents itself as powerful medium to do more with less. It is helping organizations uncover efficient and effective ways to profitably serve their customers. Customer self service represents a genre of service management applications, that enables end-customers of an enterprise to “help themselves” in accessing information, assistance, products or services from an enterprise. When implemented correctly a customer self service application can yield significant benefits:

· By moving users to a less expensive channel like the web, manufacturers can realize significant savings in their cost-to-serve service requests. Studies have demonstrated that as long as the back end service management processes have been rightly designed, shifting to a web based self service channel can drive down costs to as much as a third of what it costs to manage using a telephone channel.

· In the absence of self service, the help desks and call centres of organizations can get flooded with requests, whose complexities range anything from a simple, routine query to a complicated break-fix of equipment. By categorizing requests that could very well be served by self-help features such as FAQs, online assistance, troubleshooting knowledge-bases etc. manufacturers could potentially free up their service & support personnel to focus on more involved issues that truly require personal assistance.

· When provided with the right customer experience, self service applications can keep pulling customers back to the company web sites, thereby enhancing brand loyalty and customer retention. It also enables manufacturers a cross sell products and services.

· The potential for online assistance & process automation in self service applications could significantly reduce costly field visits and speed up resolution times.

· Particularly for the web-literate, self service provides a channel that provides a meaningful alterative to long phone queues.
As in any other system design, a clear strategic plan has to be created before embarking on deploying a customer self service solution. A clear articulation of the strategic, tactical and operational objectives of such a project has to be followed by a systematic identification, assessment and prioritisation of the opportunities that could yield the maximum benefits of such an exercise. In the specific context of customer self service, the exercise must begin with a sound understanding of what the end-customer needs as part of self service. The choice and prioritisation of functionality to be deployed must be based on the requirements by NGN OSS identified through these fundamental assessments.

2.1.3 Third party self service

A trend in the ICT industry is the move towards loose coupling of traditional regulated monolithic service provisioning towards a horizontal layered industry structure where individual service providers provide a part of the end to end service. This horizontal layering is common in other competitive industry sectors such as aerospace, and automobile. 

[image: image2]
             Figure 2 Telecommunications wholesale services (Ovum 2000)
A specific example of this trend is the emergence of so called Virtual Operators that add some form of service or resell the services of an operator that does have the physical telecommunication infrastructure to deliver those services over a wide area.

To achieve this value chain of service providers there is a need to have technical and business models for integrating the activities of the individual service providers or operators so that they operate as if they were single enterprise with respect to the end fee paying customer. Such arrangements are commonly called ‘Open Value Networks’ or ‘Value Chains’.

NGNs, being service based, will need automated inter-provider capabilities to support rapid creation and deployment of services. Currently deployed capabilities fall short of the needs of NGN as they lack flexibility and speed of change.
In order for these Value Networks or Chains to work a number of open interfaces and frameworks have to be agreed amongst the cooperating parties.
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Figure 3 Open Value Networks and third party self service

This figure shows an example of an Open Value Network with a number of roles being performed possibly by different organisations. The goal is to present the end to end service to the customer is a seamless way so that it appears that there is a single enterprise.

As an example the three organisations might be:

· Retailer A dominant supermarket chain that offers discount vouchers on its goods in exchange for using its mobile phone and messaging service

· A virtual mobile phone operator that has a branded offering such as Virgin Mobile but no physical network but does operate its own messaging service which provides customised alerts on a range of leisure interests, popular music, sports event, weather, horoscopes etc.

· Facilities based mobile operator that has the basic infrastructure and call handling facilities.

The key things are:

· The End User interacts with services at three levels:

· The User Plane for voice messages and alert.
· The Control Plane for initiating a session and other call control features, e.g. play back transfer etc. 

· The Management Business Plane where the contracted service is agreed invoiced and paid.

· Different organisations front each of these levels but need open interfaces between them to automate the services. Specifically:

· B2B interfaces to handle the account and services aspects in support of the management plane.
· Open service interfaces based on open platform architecture such as Parlay to support the session control between cooperating partners

The move to customer self service means that the retailer that holds the account with the customer will have to be able to link its automated customer front end / portal with the automated interfaces of the other parties in its Value Network. Without this the customer will not get reliable real time customer self service. The set of these interfaces between the trading parties is effectively the third party customer self service requirement. This may include interfaces for systems for the accounting of management services being provided automatically.

2.1.4 Plug-and-play solutions PnP

Service providers currently assemble their networks and operations support systems from a mixture of internal developments, and bought in solutions from equipment vendors and independent software vendors.

Service providers have to integrate these components so that they act as a single co-ordinated whole to meet their operation requirements; usually this is some form of process or processes for the delivery, maintenance, billing, and enhancement of the offered customer service and products.

Currently integration is an expensive task absorbing anywhere between 15-80% of the total realisation costs. These integration costs have two elements: interfacing systems and customisation of systems.

‘Plug and play’ is a concept that addresses the interfacing aspect of integration. Solutions are assembled from components that are designed and delivered using common platform architecture. The idea is that the platform architecture specifies an interface pattern or facade that allows:

· New components to be defined that provide specialised ‘services’ based on the common interface pattern – often in the form of an Application Programming Interface (API).

· A new component to be simply plugged in that uses existing available component services.

· An existing component can be replaced by equivalent component from new supplier that supports the same interface and services.

· Additional processing capacity can be added by adding new component instances in parallel with running components and that the tasks are distributed across all the components that support a specific interface service type. This usually requires common system services of discovery and trading of new components, and systems for load rebalancing.

2.1.5 COTS 

Commercial Off The Shelf systems (COTS) is one way of realising the concept of plug and play solutions.

COTS as a concept relies on the following assumptions:

· Functionality exists that can be re-used by many service providers.

· The COTS type of application would be most beneficial if based on a PnP type of architecture, and ideally for COTS PnP solutions there should be no need to change code, just re-parameterize.
· That the functionality can be sold to many service providers at a price that is competitive with service provider’s internal development.

This economic argument relies on their being many buyers so that the additional costs of plug and play support costs for the product (language localisation, configuration support, etc.) are low as compared to an internal development.

One of the costs of integration is customisation, and the extent to which COTS are attractive to service providers also depends on the effectiveness of the COTS customisation facilities.

Customisation needs include:

· Optimisation of user interfaces to meet current operational and work instruction procedures.

· Extension of data table to include service provider specific information.

· Inclusion of service provider business rules, policies and processes e.g. this feature can or cannot be associated with another, geographical constraints, pricing package constraints, etc.
· Interfaces to legacy systems procedures and processes

In practical terms PnP solutions seems to be both elusive, and a long way off. The approach to how to get PnP should be carefully considered when choosing COTS solutions.

2.1.6 Open Source Software

There is a trend at the moment of switching over to open-source software and away from vendor-specific software. This is pronounced when it comes to operating system software, where, for example, Sun’s Unix version Solaris for servers is suffering. Sun now offers both Solaris and Linux on their servers. Microsoft Windows OS is mainly used on PCs, but also on Windows Servers. On servers it is meeting increasing competition from Linux. On PCs the competition from Linux is not materialising to the same extent, but may be gaining speed yet. Vendors like IBM, HP and Dell embrace Linux. Governments embrace Linux. Other examples of open-source software are OpenOffice open-source office suite for PCs, Apache and Tomcat open source-source web servers, JBOSS open-source application server, MySQL open-source database and Eclipse open-source software development environment.

Some of the main reasons are less costly software, a perception that open source is trust worthier, and reduced vendor-lock-in.

Open source software availability and uptake in the management area is a more complex matter to answer. 

Basic and standard management functions will likely be available as a capability of the OS or ICT platform infrastructure (e.g., Sun’s JMX) to an increasing degree. These capabilities may potentially be available as open source software in the future.

Management specifications and reference implementations are undertaken in open community processes and freely downloadable. One example is the OSS/J initiative to define management APIs in a Java Community Process. Other APIs, like OSA/Parlay, may also be available in the future as open-source software.

However complete management applications are not currently available as open source software and it is doubtful whether these will be in the future. Components of these applications may be available as open-source COTS. These management applications have mission-critical capabilities and do not in general address a mass market. Hence the incentive for there being an open community process around these seems not present. One may speculate there may be open-source management applications in areas such as standard CRM, which is somewhat of a mass market since it is applied across a much wider area than telecom. Telecom specific management applications are much less likely to become open-source.

In these considerations it is distinguished between free software (often vendor and technology-specific) and open-source software (based on open standards and developed and maintained by a large, open, non-profit and self-interested community).

In summary, there is a great potential for adopting a strategy for the use of open source software for NGN management in the short/medium term future (to understand the business model for the usage of open-source software.

2.1.7 Process automation

The period from the mid-1980s to the late 1990s saw many corporations investing large sums on business process reengineering projects. It is now part of orthodox management practice for any reasonable sized company to have documented its key business processes and to have programmes in place for their continuous improvement. Telecom service providers have often been particularly active in this area. It is likely that any medium to large service provider will have been through at least one cycle of business process reengineering if they have been in business for more than a few years.

One of the consequences of this kind of project is often a realisation that the new business model that results from process reengineering is not adequately served by legacy OSS. This realisation is often a stimulus for further investments in OSS products with respect to the development towards an OSS for NGN. Numerous applications may be replaced or upgraded following one of these exercises. In particular, the drive for greater automation of business processes has resulted in more demand for applications that enable direct control of live processes as they are being executed during business operations. There has been a huge increase in the use of workflow management and other forms of process automation solutions. These have been used in many functional areas to improve operational efficiency and drive down costs. One particularly common example is the use of process automation tools to speed up transaction times and the end-to-end throughput of service provisioning. It is hard to imagine a contemporary service provider that is not seeking in some way to increase the level of automation of its business processes. 

Viewed from the perspective of process automation, it is a logical extension to seek to automate processes across the entire supply chain. Many service providers are now exploiting the ubiquity of web and Internet access to extend the scope of process automation out to their customers and business partners. This will increase spending on the following types of solutions for OSS in NGN:

· Industry exchanges based on large web servers.
· Web portals for customer self service.
· Workflow and process management systems.
· Process gateways to enable extended transactions across heterogeneous process automation systems.
· Enterprise Application Integration (EAI).
2.1.8 Service-on-demand

Utility Computing and Service-on-demand, are closely related to each other. Both describe the same objective, but do it from different viewpoints:

Utility Computing is used to describe a conceptual way to use an out-sourcing mechanism in the IT industry. The term Utility Computing is technically oriented.

The term Service-on-demand on the other hand is used by companies in order to sell products or projects using exactly these Utility Computing concepts in multiple varieties. The term Service-on-demand is marketing oriented.

For a technical document (this document is not considered to be a marketing document) the pragmatic way to define the service-on-demand world is to take a closer look at the technical utility computing concepts. This is the major focus of the following discussion. It excludes any product- or marketing-oriented view.

The term utility computing itself is derived from the power-supplying industries, which sells power according to the following rules. 

· The relationship between customer and provider is defined by a service-level agreement.

· The underlying mechanism for delivery is invisible to the consumer.

· The Service is provisioned dynamically.

· The Service is charged on a usage basis.

· The Service is delivered via a standard interface.

The concept of utility computing is to deliver turnkey IT services on a fee basis similar to those provided by electric power companies, cable operators and telecommunications carriers. An Ovum study projects these rules to the IT industries and defines utility computing to be the automated deployment and management of a combination of technologies, applications, processes and skills to give an organization information processing power on a “as-needed” basis, procured under a subscription agreement based on variable usage levels. 

Therefore Utility Computing is not a technology per se, and this is why vendors are struggling to explain it to their clients. Utility computing is the outcome of a set of clear user demands – to reduce the cost and risk associated with non-differentiating technologies. Since it is a (not new but) newborn high potential approach it might become of major importance for the future NGN world.

The understanding of utility computing implies that the administration of utility computing systems is not a new business, especially not for the telecommunications industry: Most of the classical services like e.g. telephony are already delivered as a utility. Higher sophisticated utilities are described below in more detail. For the telco industry the challenge of Utility Computing is to establish the dynamic provisioning in line with the complex existing deployment, management, AAA and ABC processes. For the telco domain the mission critical detail for the provisioning of utility computing services is a highly flexible, open process-modelling environment.

The same argumentation applies in the other direction: in the near future the telecommunications industry will buy and use utilities in order to reduce production and operational costs. Such non core-business utilities have to be integrated in various complex and depending business processes. Sustainable processes are available. It is the flexibility of theses processes that has to be improved e.g. by the introduction of an integrated modelling tool support. 

Utility computing addresses two clearly defined technology areas. The first of these contains all of the applications and business processes that a business needs to execute in order to be in business, but which do not differentiate that business from any of its competitors. The second area is the core technologies, networking, middleware and storage that (like utility applications and processes) must be there but don’t actually differentiate one company from another.

Based on this the Ovum study classifies the utility computing provider in three classes. The following two classes, the IT Utility and the Business Utility are most relevant for various business models for the telecommunications domain. A brief definition of both types of utilities providers is given for illustration reasons below.  

2.1.8.1 The IT utility providers

The IT utility providers have decided that they have the size and reputation to successfully go to market with a low-margin IT service. The economies of scale they have can be made to work for them to reduce costs and deliver IT and network infrastructure as a utility similar to electricity.

IT services companies will compete with telcos, as well as the status quo. The telcos are already utility businesses and the IT industry is helpfully commoditising IT infrastructure and automating data centre operations. As parts of the IT stack become properly engineered solutions, and less of a highly skilled creative art, they can be delivered as utility services; the telcos may have a much stronger business model in place than any players in the technology sector to deliver such services. 

Major examples for IT utilities provided will be raw communications services like e.g. phone connectivity combined with more sophisticated add-ons like e.g. bandwidth-on-demand or QoS-on-demand.

2.1.8.2 The business utility providers

Beyond the delivery of IT and network infrastructure as a utility, there is also the possibility of delivering a business process area on the utility model. 

The value proposition here is that the service provider has identified a process domain where it has expertise and where the client can reduce operational expenditure by outsourcing and sharing the operation of that process with other client organisations. Typically the process area identified will be a core business operation, but one that does not constitute an area of business differentiation for the client base to which it is sold. In the telecommunications industries such utilities might be security services (e.g. AAA) or accounting, billing and charging (ABC). ABC may become utility, but it is a business critical function and may possibly retain its nature as a key differentiator.

2.2 Method for Analysis and Assessment of Topics and Issues 

An analysis has been carried out of some early proposals for NGN requirements [NGN_OSS] and the consequential issues using the TM Forum eTOM Business Process Framework as an organisation framework for the analysis. 

This detailed analysis is recorded in chapter 2.3.

2.2.1 TM Forum eTOM Business Process Framework

The eTOM Business Process Framework has met wide industry acceptance and thus become the de facto standard. Lately it also became a de jure standard in its own right (ITU-T Recommendation). The framework is a statement, including terminology and classification, of business requirements for service providers in a total enterprise environment where b2b and e-business are included. It can thus provide a widely accepted and understood framework for analysis of major issues and requirements for NG-OSS.
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Figure 4 TMF eTOM Business Process Framework Level 1 
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Figure 5 TM Forum eTOM Operations (OPS) Level 2 Processes 
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Figure 6 TM Forum eTOM Strategy, Infrastructure & Product (SIP) Level 2 Processes

An analysis the mapping of the NGN requirements and issues on the eTOM has shown the following:

· The majority of issues are concerned with eTOM processes on the left-hand side in the Process Area called Strategy, Infrastructure and Product (SIP, see Figure 6). 

· The reason for this is that the primary focus of NGN is the need for shortened product lifecycles, greater agility in management solutions, and increasing complexity of the NGN marketplace.

All of these require a focus on the processes that create and support product rather than the traditional focus on the operational management process of fulfilment assurance and billing.

2.3 Management Requirements and Issues

The analysis of the management requirements and issues of NG-OSS has been performed on the basis of the TM Forum eTOM Business Process Framework (see chapter 2.2.1). The eTOM processes Level 1 functional process groupings and their constituent Level 2 processes have been used here to identify and organise the issues for NG-OSS.

For a number of the level 2 processes, requirements or issues have been identified. A uniquely numbered management issue is appearing below each requirement or issue as a reference to it.  

2.3.1 Operational Processes

2.3.1.1 Functional Process Groups

2.3.1.1.1 Customer Relationship Management

The Customer Relationship Management (CRM) process grouping considers the fundamental knowledge of customers needs and includes all functionalities necessary for the acquisition, enhancement and retention of a relationship with a customer. It is about customer service and support, whether storefront, telephone, web or field service. It is also about retention management, cross-selling, up-selling and direct marketing for the purpose of selling to customers. CRM also includes the collection of customer information and its application to personalize, customize and integrate delivery of service to a customer, as well as to identify opportunities for increasing the value of the customer to the enterprise. [eTOM].

2.3.1.1.2 Service Management and Operations

This process grouping focuses on the knowledge of services (Access, Connectivity, Content, etc.) and includes all functionalities necessary for the management and operations of communications and information services required by or proposed to customers. The focus is on service delivery and management as opposed to the management of the underlying network and information technology. Some of the functions involve short-term service capacity planning, application of a service design to specific customers or managing service improvement initiatives. These functions are closely connected with the day-to-day customer experience. [eTOM].

2.3.1.1.3 Resource Management and Operations

The Resource Management and Operations (RM&O) process grouping maintains knowledge of resources (application, computing and network infrastructures) and is responsible for managing all these resources (e.g. networks, IT systems, servers, routers, etc.) utilized to deliver and support services required by or proposed to customers. It also includes all functionalities responsible for the direct management of all such resources (network elements, computers, servers, etc.) utilized within the enterprise. These processes are responsible for ensuring that the network and information technologies infrastructure supports the end-to-end delivery of the required services. The purpose of these processes is to ensure that infrastructure runs smoothly, is accessible to services and employees, is maintained and is responsive to the needs, whether directly or indirectly, of services, customers and employees. RM&O also has the basic function to assemble information about the resources (e.g. from network elements and/or element management systems), and then integrate, correlate, and in many cases, summarize that data to pass on the relevant information to Service Management systems, or to take action in the appropriate resource. [eTOM].

2.3.1.1.4 Supplier/Partner Management

This process grouping supports the core operational processes, both the customer instance processes of Fulfilment, Assurance and Billing and the functional operations processes. Supplier/Partner Relationship Management (S/PRM) processes align closely with a supplier’s or partner’s Customer Relationship Management processes. The processes include issuing RFPs as part of the buy process, issuing purchase orders and tracking them through to delivering, handling problems, validating billing and authorizing payment, as well as quality management of suppliers and partners. [eTOM].

2.3.1.1.5 Disaster Management (not an explicit part of eTOM)

The communication network infrastructure is one of the fundamental elements of today’s critical infrastructures. Many other infrastructures, which are essential for a functioning economy and society, such as energy, water, and transportations, depend on a reliable and integer communications infrastructure. It is, thus, worthwhile considering how today’s networks achieve the required levels of reliability and integrity. In this context, the operation support system (OSS) is the critical part of the network itself, because it oversees the proper operation of the network.

The last years gave some cheerless examples of international cross-border disasters and potential terrorist attacks to the citizens of Europe. The flooding of the river Elbe caused simultaneously a natural disaster in three European countries. The planned and unsuccessful plan of a terrorist attack on a market in Strasbourg downtown would have had impact on two or even three European states. None of these examples had an impact on the telecommunication infrastructure as such. Nevertheless an immediate simultaneous impact on multiple telecommunication infrastructures is quite conceivable. In such a scenario the interoperation of all affected OSS would be crucial in order to quickly assure operation of the network parts to enable emergency response teams to assume their task to protect citizens or even to save lives.

The further development of OSS interconnection standards will take into account the need for interchange of critical network and service management information between service providers. This exchange requires cooperation at the international level, a fact that has been recognised at relevant standardisation bodies.

The vision of next generation networks (NGN) poses significant challenges to an appropriate architecture for operation, administration and maintenance of future networks and services. Along with the pressure arising from deregulation, competition and rapid technology change, the increasing awareness of the importance of the network as part of the critical infrastructure of society poses additional requirements that are being formulated currently. 

In front of this background the discussion of the interdependencies between disaster management at European level and the requirements on NGN OSS systems, as well as the impact on standardisation bodies is worth to be stimulated in a proper study. This document will not further follow this thread in detail.

Requirement: OSS Systems must be able to be dynamically interconnected.

Management Issue 36

Requirement: The information exchanged between OSS from different domains must be able to be interpreted by each system. This implies the existence of a common information model possibly dedicated to disaster recovery issues. 

Management Issue 37

Requirement: The information must be able to be shipped between OSS of different domains according to a common process model.

Management Issue 38
2.3.2 Strategy, Infrastructure and Product Processes

2.3.2.1 End to End Processes

(Not used in the ensuing matrix. There the requirements have been reallocated to the horizontal process groupings.)

2.3.2.1.1 Strategy and Commit

Requirement 1: Revenue sharing models. Billing processes and NML and OSS-OSS interfaces shall support billing on behalf of others, sponsorship models, free trials, discount certificates – transferable, advertising, and competitions.
Management Issue 32 

Requirement: Management standards are needed to flexibly integrate new service components (such as those proposed in Parlay) and communications resources.

Management Issue 33 

Requirement: Various media representation standards have to be provided in order to address different end-user device capabilities. 
Management Issue 39 
Requirement: The requirement above implies the necessity of media conversion capabilities.

Management Issue 40 
2.3.2.1.2 Infrastructure Lifecycle management

(This classification will not be used in the following matrix. The issues / requirements will be transferred to one of the horizontal function groupings of eTOM) 

Requirement: Service and Network Management systems shall be capable of supporting customer segmentation in the 10,000’s.

Management Issue 20

Requirement: Management of User Profile information shall allow distribution of user data amongst networks, OSS’ and end-user terminals.

Management Issue 21

Requirement: Processes for distribution and synchronisation of User Profile information shall enforce policies set by regulation, applicable data protection laws, users and operators.

Management Issue 22

Requirement: Service Detail Records and Product Codes need to be managed in the 1000’s.

Management Issue 23

Issues: Do we need a new business model for integration ware?  Do we need to move to an open source model?

Management Issue 34

Issue: Where are the repositories for managing component designs through the whole development and deployment lifecycle?
Management Issue35

Issue: Heartbeat supervision provides the ability to detect health of a software (sub-) system through periodic testing. For SW this may be a periodic message that requires a specific response. No response or incorrect response would indicate a fault. This implies the availability of a standardised heartbeat system interface between the supervised system and an OSS. 

Management Issue 50
2.3.2.2 Functional Process Groups

2.3.2.2.1 Marketing and Offer Management

This grouping focuses on the knowledge of running and developing the Core Business for an ICSP Enterprise. It includes functionalities necessary for defining strategies, developing new products, managing existing products and implementing marketing and offering strategies especially suitable for information and communications products and services. Marketing and offer management are well known business processes, especially in the more competitive e-business environment, where the rate of innovation and brand recognition determines success. Although most companies carry out all these activities, depending upon the size of the company, they are combined in a variety of ways. These processes are enabling processes, but also the key processes that are accountable for commitment to the enterprise for revenue, overall product performance and profit and loss. These processes deal with product, markets and channels; they manage market and product strategies, pricing, sales, channels, new product development (and retirement), marketing communications and promotion. [eTOM].

2.3.2.2.2 Service Development & Management

This grouping focuses on planning, developing and delivering services to the operations domain. It includes functionalities necessary for defining the strategies for service creation and design, managing and assessing the performance of existing services, and ensuring that capabilities are in place to meet future service demand. [eTOM].

Requirement: Processes for distribution and synchronisation of User Profile information shall enforce policies set by regulation, applicable data protection laws, users and operators.

Management Issue 24

Requirement: Management processes shall support service creation environments.

Management Issue 25
Requirement: Management processes shall support automated Product Lifecycle Management integrated in OSS for Fulfilment Assurance and Billing.

Management Issue 26
Requirement: Management processes shall support the configuration and operations of user access control and trust processes that work across multiple access technologies.

Management Issue 27
Requirement: Management processes shall support dynamic association of access points with User Profile and Subscription information. 

Management Issue 28

Requirement: Management processes shall support ‘off-net’ presentation by users. User profile and subscription information shall be dynamically associated with access points.

Management Issue 29
Requirement: Tariffs for products shall be set by a combination of the products, the user/customer and the subscription tariff plan. Product codes should not assume a single user independent tariff and products codes shall not be tied 1:1 with specific tariffs.

Management Issue 30

2.3.2.2.3 Resource Development & Management

This grouping focuses on planning, developing and delivering the resources needed to support services and products to the operations domain. It includes functionalities necessary for defining the strategies for development of the network and other physical and non-physical resources, introduction of new technologies and interworking with existing ones, managing and assessing the performance of existing resources and ensuring that capabilities are in place to meet future service needs. [eTOM].

Requirement: Terminal Management Interfaces. Standardised processes and NML-EML interfaces shall be defined for the management of terminals and the configuration and downloading of applications to NGN terminals. These shall cover the requirements of configuration and assurance processes including QoS.

Management Issue 1 
Requirement: Connectivity management. Standardised processes and NML-EML interfaces (Q3 equiv) shall be defined for the management of connectivity paths across multiple sub-domains.

Management Issue 2

Requirement: Connectivity management. Standardised processes and NML-EML interfaces for connectivity management shall be integrated with the interfaces for signalling control management.

Management Issue 3

Requirement: Connectivity management. The Connectivity Management shall cover as a minimum, Integrated Access Devices (IAD), DSL and WLAN access, gigabit Ethernet metro core networks using DiffServ and MPLS.

Management Issue 4

Requirement: Connectivity management IPv6: Standardised processes and NML-EML interfaces shall be defined for management of IPV6 transport. 

Management Issue 6
Requirement: Signalling management standardised processes and NML-EML interfaces shall be defined for management of IP signalling mechanisms including, DIFFServ, MPLS, BGP4+, OSPF. Note that this list needs to be qualified with RFC numbers and it is likely that IETF MIBs and TMF IPNM specs will partially cover this requirement.

Management Issue 7
Requirement: Traffic management standardised processes and NML-EML and OSS-OSS interfaces shall be defined for management of signalling in multi-service IP network carried voice and multimedia services.

Management Issue 8

Requirement: Mobility: Traffic management need to cover multiple services running on a single network. Voice traffic management standards are already addressing the needs of traffic and signalling traffic management. Standardised processes and NML-EML and OSS-OSS interfaces shall be defined for management of mobility services. These shall be aligned with standards deployed in 2G 2.5G and emerging 3G services. Note there are significant impacts in the security and personalisation aspects of the services.

Management Issue 9 

Requirement: Intelligence personalisation: Standardised processes and NML-EML and OSS-OSS interfaces shall be defined for management of personalisation service (i.e. 3GPP VHE and HSS).

Management Issue 10

Requirement: Intelligence location / context: Standardised processes and NML-EML and OSS-OSS interfaces shall be defined for management of location and context services.

Management Issue 11

Requirement: Intelligence SIP: Standardised processes and NML-EML and OSS-OSS interfaces shall be defined for management of voice and multimedia using SIP servers and media gateways.

Management Issue 12

Requirement: Intelligence Parlay: Standardised processes and SML-NML and OSS-OSS interfaces shall be defined for supporting the management of Parlay v 4.0 APIs.

Management Issue 13

Requirement: Intelligence Contents: Standardised processes and SML-NML and OSS-OSS interfaces shall be defined for management of storage and distribution of applications and content using digital rights. These shall cover access control, user and content owners policy and support for creating accounting records for use by users and content application providers. 

Management Issue 14

Requirement: Intelligence VPN: Standardised processes and SML-NML and OSS-OSS interfaces shall be defined for supporting the management of end-to-end VPN solutions.

Management Issue 15
Requirement: QoS: Standardised processes and NML-EML and OSS-OSS interfaces shall be defined for supporting the management of IP QoS across technical sub-domains and between operators.

Management Issue 16

Requirement: Availability backup: Standardised processes and NML-EML and OSS-OSS interfaces between operators shall support the use of protection mechanisms in the access, core, metro and back haul networks and with Other Licence Operators (OLOs). 

Management Issue 18

2.3.2.2.4 Supply Chain Development & Management

This grouping focuses on the interactions required by the enterprise with suppliers and partners, who are involved in maintaining the supply chain. The supply chain is a complex network of relationships that a service provider manages to source and deliver products. In the e-business world, companies are increasingly working together with suppliers and partners (synergistic clusters, coalitions, and business ecosystems) in order to broaden the product range they offer and improve their productivity. These processes ensure that the best suppliers and partners are chosen as part of the enterprise supply chain. They help to support sourcing decisions made by the enterprise, and ensure that the capabilities are in place for interaction between the enterprise and its suppliers and partners. They ensure that the contribution of suppliers and partners to the supply chain is timely and delivers the required support, and that their overall performance and contribution is as good as or better than for vertically integrated enterprises. These processes include establishing and maintaining all the information flows and financial flows between the provider and supplier. [eTOM].

Requirement: QoS: Standardised processes and OSS-OSS interfaces between operators shall not assume a single end to end technical solution for IP QoS signalling. Assumption shall be restricted to technical capabilities that are required at the interconnect points.

Management Issue 17
Requirement: Availability of emergency services: Standardised processes NML-EML and OSS-OSS interfaces between operators shall support the ITU Emergency Preference Scheme.

Management Issue 19

Requirement: Connectivity management of OLO networks: Standardised processes and OSS-OSS interfaces (TMN X-interface equivalent) shall be defined for the Strategy Infrastructure and Product (SIP-eTOM) groups and the Operations Group of the eTOM.

Management Issue 5
Requirement: Value Chain technology: Support for varying and changing business models shall be supported. Use of mainstream e-commerce solutions shall be supported. 

Management Issue 31
2.3.3 Business View

Then following issues have not been identified using the eTOM framework.

Issue: There is a need for management standards (models and capabilities) for rapid service creation, integration, operation and withdrawal of large numbers of diverse, but capable of integration, services, service components and resource components, including varying terminals and varying connectivity.

Management Issue 51

Issue: There is a need for management standards for end-to-end views of open service provision, including QoS. 

Management Issue 52

Issue: There is a need for management standards for new business models based on open source software, COTS products, PnP products, and open value networks (value chains).

Management Issue 53
Issue: There is a need for orders of magnitude improvement in time and cost to get a new service operationally ready.
Issue: The time for a service provider to get operationally ready for a typical new service today is about the 12-18 months. The NGN target is 3 weeks.

This is compounded by factors including:

Market Segmentation: Currently market is viewed in 5-10 segments; For NGN it could be 1000-10000. 

Number of Services: Evidence with I-Mode in Japan has shown that the number of services to be managed concurrently will be in the 1000's as compared to GSM measured in 10's.

Service Lifecycle: A typical service today will be operational for about 10 years, for NGN typical lifespan could average 3 weeks.

Value Network: A new service is likely to be delivered by business processes that span a variety of value providers (e.g. content, network, application, device,...).

Identify a system and network architecture that can cope with the change and volumes in the timescales required. In order to elaborate such an architecture one must analyse and understand where the boundaries and points of change are, including:

· Functional boundaries (eTOM Operations could be per service, per network technology, per organizational boundary)

· Organisational issues (inter & intra; Could be functional, geographical, market segment, product, etc.) 

· Network technology 

· Systems implementation technology (e.g. middleware flavours)

· Regulatory issues.

Management Issue 41 - 42 

Issue: In the Systems Engineering Process there is no current method in place that could deliver new services into operation given the above factors. A radically changed approach must be identified. New customer services have to be delivered by marketing and operations staff using 'wizard' type tools without need for any engineering. Engineering takes place to build the underlying, reusable components that comprise customer services.

Management Issue 43 

Issue: Standard Models for all elements of the services (e.g., contents, management, device, ..). Can we use TMF's SID model as the information framework for this? Is it aligned with other relevant standards like 3GPP, OSS/J CBE etc?

Management Issue 44 

Issue: Repositories to store and provide access 'capabilities' (software service plus supporting documentation) for stakeholders from high level designers to running systems. Are TMF contracts useable? If not what needs to be done? What form do these repositories take?

Management Issue 45 
Issue: Can Extreme Programming be adopted as a way to accelerate any 'programming' (programming - includes source code, scripting, configuration files, configuration wizards, etc.) by various players in the system's lifecycle (e.g. software engineer, systems integrators, system administrator, system user).

Management Issue 46 

Issue: Can Open Source Development be adopted as a way to introduce reusable 'components' rather than standalone COTS applications (that the market offers now). Open Source may offer a business model that provides standards compliant component implementations available to the industry.

Management Issue 47 

Issue: A typical large operator has an established systems estate of 1000-2000 closely coupled systems. The cost of maintenance and the complexity of change is high. This implies the need to rationalise and consolidate systems estate to 100s rather than 1000s.

Targets for improvement:

· Change organisation to align with SOA? 

· Get strategic architecture adopted.

Topics for investigation:

· Understand business model that would underpin an SOA based environment for building OSS applications that use reusable services (e.g. fund re-usable systems capabilities rather than funding product lines).

Management Issue 48 

Issue: Identify best practice for exposing established systems functionality in an SOA.

Management Issue 49 

Issue: How do you go about the above migration from a business and technical perspective?
Management Issue 54
3 Analysis and Assessment of Players and Activities

This chapter elaborates the activities of the main players in the area of NGN-OSS standardization. Investigations of their mission statements, and current and planned work programs is an important pre-requisite for deriving the Issues and Activities Matrix in the next chapter and the assessment of recommendations for actions in the NGN-OSS standardization community in chapter 5.

	Player
	Mission
	Actual Program
	Planned Program
	Analysis /

Comments

	ETSI

- The European Telecommunications Standards Institute.

Independent, non-profit organization. 

700 members from 55 countries. 

Brings together manufacturers, network operators and service providers, administrations, research bodies and users – providing a forum in which all key players can contribute.
	Produce telecommunications standards for today and for the future.
	A number of work items on OSS for NGN are in progress as well as some technology specific work on HYPERLAN management.
	As in Actual.
	Important as the European SDO and provides global standards in areas such as 3G.

	IETF

- Internet Engineering Task Force 

Activity of the Internet Society - ISOC.

Global de-facto industry-based standards organisation.
	Evolve the Internet architecture and the smooth operation of the Internet.
	Specifying

· Authentication, Authorization and Accounting

· ADSL MIB

· AToM MIB

· Benchmarking Methodology

· Bridge MIB

· Control And Provisioning of Wireless Access Points

· Distributed Management

· Domain Name System Operations

· Entity MIB

· Global Routing Operations

· Ethernet Interfaces and Hub MIB

· Internet and Management Support for Storage

· IP over Cable Data Network

· IP Flow Information Export

· MBONE Deployment

· Site Multi-Homing in IPv6

· Network Configuration

· Policy Framework

· Packet Sampling

· Prefix Taxonomy Ongoing Measurement & Inter Network Experiment

· Resource Allocation Protocol
	As in Actual.
	Develops and maintains two widely accepted management standards, SNMP and MIB. 

Management Information Bases (MIBs) for new areas are being developed in an extensive programme.

	ITU-T

- International Telecommunications Union - Telecommunication Standardization Sector. 
	Insure an efficient and on-time production of high quality standards (‘Recommendations’) covering all fields of telecommunications.
	Produces NGN framework recommendations. 

One specific OSS for NGN activity is the production of Recommendation M.NGN.Management.
	An NGN Management Focus Group (including participants from ETSI TISPAN, TMOC, 3GPP, 3GPP2, and IETF is being established.
	Important as the International SDO for Telecommunications.

	OMG

- Object Management Group (OMG).

Open, non-profit consortium.


	Create a component-based software marketplace by hastening the introduction of standardized object software. 

Establish industry guidelines and detailed object management specifications to provide a common framework for application development.

Produce and maintain computer industry specifications for interoperable enterprise applications.
	The OMG flagship activities are the multi-platform Model Driven Architecture (MDA), recently underway. It is based on the modelling specifications the MOF, the UML, XMI, and CWM. 

The Object Management Architecture (OMA) defines standard services that will carry over into MDA work shortly.

Each activity is open for telco specific, and therefore for NGN specific management activities. 

Standardisation activity often comprises a discussion or even a standardisation of the software systems’ management.

The UML is standardized by the OMG.
	The MDA is the actual central activity relevant for the next future of the standardisation body. 


	Impact on NGN might be the UML sector or the modelling of telco (NGN) specific issues. An activity to be supervised is the elaboration of a UML profile for telecommunications.

Various OMG Task Forces standardize Domain Facilities in industries. The telecommunications domain group is the central point of entry for any telco driven activities. 

	Parlay Group [PARLAY]

- Multi-vendor consortium.
	Define, establish, and support a common specification for industry-standard APIs. 

Develop open, technology-independent application programming interfaces (APIs) that enable the development of applications that operate across multiple, networking-platform environments. Parlay integrates intelligent network (IN) services with IT applications via a secure, measured, and billable interface.
	Maintain and enhance the Parlay Framework APIs used by service objects and client applications:

· Interfaces between Application and Framework, (Establishment of service agreement)

· Interfaces between Framework and Enterprise Operator, concerning (Service Subscription function)


	As in Actual.
	The Parlay Group is working on specifications of the service management interfaces for NGN OSS.

	TMF 

TeleManagement Forum
	The Forum has continued to adapt as the technological and business landscape has developed. Today, the TeleManagement Forum has 370 members, runs the industry’s leading OSS/BSs Conference and Exposition, and its standards are being adopted by the UN body, the International Telecommunications Union (ITU).
	TM Forum is divided in a set of Technical Programs in OSS/BSS Tech Innovation. The most relevant for NGN OSS are NGOSS (New Generation Operations Software and Systems) Program, Catalyst Program and Market Center Program.

· NGOSS Program
· Catalyst Program

· Market Centre Program 


	As in actual
	The major focus of the TMF is on processes, data, and reference models.
As elaborated below (see Table 2 NG-OSS Topics and Players Matrix) the TMF is one of the most important NG-OSS players.


Table 1 Player and Work Program

4 Topics and Players Matrix

This chapter elaborates on a matrix showing the assignment of management issues to current and planned activities of the players based on the results of chapters 2 and 3. It provides the information necessary for the derivation of recommendations for actions in the area of NGN-OSS standardization in chapter 5.

For the approach see Chapter 2.3. In addition, the management issues categories from PIR 1.2 [P1445_PIR12] has been kept to some extent through reference to Architecture and Integration Framework, that have been added to the matrix at the end of the table.

Security Management is not an explicit management process in eTOM and will have to be considered as a ‘background’ for all the other processes.

The Issues / Topics have been placed against the functional areas (eTOM Business Processes) where the impact of NG-OSS has been judged most prominent and unique. The other areas are judged to have requirements (Issues / Topics) that are non-specific for NG-OSS and hence that can be solved in a general context.

The table below provides a mapping of the eTOM process groupings at level 2, shown in Figure 5 and Figure 6, and the issues / requirements. This has allowed the identification of those areas where follow up project actions by Eurescom and others can be considered.

The numbering of the eTOM processes in the matrix is the numbering used in the TM Forum documentation [eTOM].

	 MANAGEMENT

PROCESS CATEGORIES       (eTOM  + PIR1.2)
	MANAGEMENT

ISSUES


	PLAYERS
	COMMENTS

(Including references to Security)

(The references after the colon refer to sub-groups, sub-activities and work items within the player programs)

	Customer Relationship Management (CRM)             (OPS 1)
	
	
	

	· CRM Support & Readiness (OPS 1-1)
	
	
	

	· Customer Interface Management (OPS 1-2)
	
	
	

	· Marketing Fulfilment Response (OPS 1-3)
	52
	OCAF – partially covered
	OCAF (52): The definition of open system framework is the main goal of OCAF.

	· Selling (OPS 1-4)
	
	
	

	· Order Handling (OPS 1-5)
	
	
	

	· Problem Handling (OPS 1-6)
	
	
	

	· Customer QoS / SLA Management (OPS 1-7)
	21, 22, 24, 28, 29
	ITU (22) – fully covered, 

OMG (28, 29) – fully covered
	ITU (22): One among other facets of this issue is related to regulation aspects.

OMG (28, 29): The single-sign-on is progressed by OMG (TSAS activity). Originally this issue was introduced by TINA-C. 

	· Billing & Collections Management (OPS 1-8)
	30, 32, 14
	IPDR.org (30) – fully covered, 

OMG (30) – fully covered but frozen at the moment, 

Parlay (30) – partially covered
	IPDR.org (30): IPDR usage for IP services

OMG (30): Federated charging and rating; this process is frozen at the moment

Parlay (30): Content based charging

	Service Management & Operations (SM&O)              (OPS 2)
	
	
	

	· SM&O Support & Readiness (OPS 2-1)
	
	
	

	· Service Configuration & Activation (OPS 2-2)
	27
	 OMG (27) – fully covered
	OMG (27): Deployment and Configuration 

	· Service Problem Management (OPS 2-3)
	24, 25, 26, 27, 28, 29, 30
	
	

	· Service Quality Management (OPS 2-4)
	
	
	

	· Service & Specific Instance Rating (OPS 2-5)
	30
	 IPDR (30) – fully covered
	IPDR (30): Content based settlement 

	Resource Management & Operations (RM&O)          (OPS 3)
	
	
	

	· RM&O Support & Readiness (OPS 3-1)
	
	
	

	· Resource Provisioning    (OPS 3-2)
	
	
	

	· Resource Trouble Management (OPS 3-3)
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18
50
	Parlay (50) – fully covered
	Parlay (50): Standard for heartbeat interface

	· Resource Performance Management (OPS 3-4)
	
	
	

	· Resource Data Collection & Processing    (OPS 3-5)
	
	
	

	Supplier/Partner Relationship Management (S/PRM)               (OPS 4)
	
	
	

	· S/PRM Support & Readiness     (OPS 4-1)
	38
	
	38: Not covered. TMF might be a candidate

	· S/P Requisition Management (OPS 4-2)
	
	
	

	· S/P Problem Reporting & Management (OPS 4-3)
	17, 19, 5, 31
	
	

	· S/P Performance Management (OPS 4-4)
	
	
	

	· S/P Settlements & Billing             (OPS 4-5)
	
	
	

	· Supplier/Partner Interface Management (OPS 4-6)
	5, 17, 19, 38, 8 – 16, 18
	ITU-T (5, 17, 19, 8 – 16, 18) – partially covered, 

TMF (5, 17, 19, 38, 8 – 16, 18) – fully covered

OCAF (5, 17, 19, 38, 8 – 16, 18) - partially covered

TMF (38) – relevant but not in mission presently
	TMF (5, 17, 19, 8 – 16, 18): Operations group of eTOM

TMF (5, 17, 19, 38, 8 – 16, 18): Processes

ITU-T, OCAF (5, 17, 19, 38, 8 – 16, 18): Network elements

TMF (38): Not covered. TMF is a candidate

	Marketing & Offer Management         (SIP 1)
	
	
	

	· Market Strategy & Policy               (SIP 1-1)
	
	
	

	· Product Offer & Portfolio Planning (SIP 1-2)
	 32, 33
	
	

	· Marketing Capability Delivery (SIP 1-3)
	
	
	

	· Product & Offer Capability Delivery (SIP 1-3)
	
	
	

	· Product Development & Retirement (SIP 1-5)
	20, 21, 22, 23, 34, 35

	
	

	· Sales Development (SIP 1-6)
	
	
	

	· Product Marketing Communications & Promotions (SIP 1-7)
	
	
	

	Service Development & Management (SIP 2)
	
	
	

	· Service Strategy & Planning           (SIP 2-1)
	26, 33
	OMG (33) – in mission but not fully covered yet
	33: This is an Unique Selling Point (USP) and therefore potentially a competitive issue. 

OMG (33): Modelling in general, especially Business Object modelling, billing modelling, et al.

	· Service Capability Delivery (SIP 2-2)
	26
	
	The player addressing this issue highly depends on the service. Examples are OSS/J, OMG, or TMF.

	· Service Development & Retirement (SIP 2-3)
	25, 26, 51 
	OMG (51) – covers partially, 

TMF (51) - covers fully,

ETSI (51) – covers partially,

ITU-T (51) – covers partially
	OMG (51): Model driven architecture

TMF, ETSI, ITU-T (51): Management models and capabilities

	Resource Development & Management (SIP 3)
	
	
	

	· Resource Strategy & Planning (SIP 3-1)
	1- 4, 6 - 16, 18
	3GPP (1) – covers partially, 

ITU, OCAF (1) – covers partially, 

TMF (1) – covers fully
	3GPP (1): End-user device interfaces

ITU-T, OCAF (1): Network elements

TMF (1): Processes

	· Resource Capability Delivery (SIP 3-2)
	3, 4
	ITU-T (3) – covers fully
	ITU-T (3): Media representation standards (e.g. MPEG, MPEG 7)

	· Resource Development & Retirement (SIP 3-3)
	
	
	

	Supply Chain Strategy & Planning (SIP 4)
	
	
	

	· Supply Chain Strategy & Planning (SIP 4-1)
	5, 17, 19, 36
	ITU-T (5) – partially covered, 

TMF (19) – fully covered
	TMF(19): Operations group of eTOM



	· Supply Chain Capability Delivery (SIP 4-2)
	
	
	

	· Supply Chain Development & Change Management (SIP 4-3)
	31
	
	31: This is an USP and therefore potentially a competitive issue. 

	Architecture
	
	
	

	· Application / Function
	
	
	

	· Information Model
	51 
	OMG (51) – in mission but not fully covered yet, 

TMF (51) – fully covered, 

ETSI (51) – partially covered, 

ITU-T (51) – partially covered
	OMG (51): Model driven architecture

TMF, ETSI, ITU-T (51): Management models and capabilities

	· Process
	38
	TMF (38) – relevant but not in mission presently
	38: Not covered. TMF is a candidate

	Integration Framework
	
	
	

	· Service Integration Framework
	36, 51 
	OMG (51) – partially covered,

TMF (51) – fully covered,

ETSI (51) – partially covered, 

ITU-T (51) – partially covered, 

OCAF (36) - relevant but not in mission presently
	OMG (51): Model driven architecture

TMF, ETSI, ITU-T (51): Management models and capabilities

36: Not covered. OCAF might be a candidate

	· Resource Integration Framework
	36
	OCAF (36) - relevant but not in mission presently
	36: Not covered. OCAF might be a candidate

	· System Management Framework
	
	
	


Table 2 NG-OSS Topics and Players Matrix

5 Recommendations for Actions

The following paragraphs contain a set of recommendations for actions by the industry and Eurescom to resolve some of the main NGN issues identified in this study.

The recommendations are based upon a synthesis of the identified issues described in chapter 2, 3 and 4, and a traceability table, which is presented at the end of this chapter.

The chapter is structured as a series of chapters providing the narrative to support the recommendations and a distilled summary in the form of a concise list of recommendations in tabular form.

5.1 NGN Standards

5.1.1 Scope of Needed Standards

It is very clear from the number of issues concerning standards that there is a considerable shortfall of NGN management standards compared to what is needed for a truly open NGN Services and Transport environment.

5.1.2 Who Should Do What?

Given that the timescales for NGN are quite aggressive it is clear that some form of framework is needed so that multiple standards groups can work in parallel to produce standards that integrate cleanly.

ITU-T has initiated a Focus Group on NGN Management to work with the complementary ITU Focus Group on NGN (this is to address user, control and applications planes). The NGN Management Focus Group seems to be an ideal grouping for agreeing the framework, for integrating the results, and for coordination of work across the participating organisations, which include ITU-T, ETSI, TMF, IETF, or 3GPP.

Eurescom may wish to consider participating in the management focus group as it is open to all.

Eurescom does not have a formal role as a SDO organisation but has developed pre-standards, and has carried out a variety of implementation, validation and testing studies. 

Such a role might emerge working through the ITU-T Management NGN Focus Group in conjunction with ETSI or the TMF, both of whom Eurescom has worked with in the past. A specific focus might be testing of the ETSI TISPAN extensions to 3GPP IMS (IP Multimedia Subsystem).

Understanding standards is not easy and obvious. Eurescom may form a project to interpret standards, and to distribute the result of analysis – together with informal recommendations – to members of Eurescom.

5.2 Architecture

5.2.1 Service Orientated Architecture (SOA) Based on Components

The common thread across all of the management architectures for NGN (NGOSS, OSS/J, etc.) is a fundamental use of SOA where component behaviours are defined completely by Contracts / APIs.

For OSS systems that are largely working in real time, there is a need to extend SOA Architecture for use in NGN. Specifically:

· To create a framework for classifying the SOA services needed for NGN. All three, the TMF eTOM, and the SID classify the process and data aspects but a combined classification for SOA components is still missing. This is probably an activity that has to be carried out by SDOs such as ITU-T, ETSI, and TMF.

· A concrete activity would be to create a framework for the ‘software factory’ and to create modify and integrate NGN SOA components. The work in the TMF on NGOSS Lifecycle shows that some form of exchange formats are needed to create the repository to hold information about SOA components as they evolve.

· A Eurescom study might be carried out with the TMF and the OMG in conjunction with EU funding to develop a specification for these two frameworks with particular emphasis on the software factory aspects including exchange formats.

5.2.2 Validation of the Frameworks and Design Patterns for NGN SOA Framework

A study of design patterns might be the basis for a Eurescom project joint with the TMF and the OMG with the possibility of EU funding. 

Such a project could carry out an analysis of patterns and validate the SOA framework in the context of examples such as:

· Processes contained in the TMF eTOM / M.3050.
· Policy management.
· User profile and subscription management.
· Support for mobility.
· Service Creation Environment.
· User access and control.
· Charging an settlement for transport, applications and content.
· Sharing of charges.
· End to end processes for IP QoS across technical sub-domains and between operators.
· Service Level Management across several operators.

Each example should work in both cases: Within and amongst administrative domains (organisations).

Such a type of framework will eventually emerge from ITU-T Focus Group on NGN and such validation studies could improve the ITU-T results.

5.3 Realisation

5.3.1 Management Solutions for NGN Require New Forms of Tool Support

Eurescom is probably uniquely place to carry out a number of practical realisation studies around tools, models and components for NGN Management.

These studies include:

· Enhanced Model driven Architecture to support full component lifecycles:
The required realisation of Model Driven Architectures (MDA) has to address the full lifecycle of components including those based on legacy systems.

MDA in its usual normal form assumes a set of business requirements that are invariant and then has a model driven development process that focused mostly on the creation of a software component. 

The enhancement that is needed for NGN is to be able to change the requirements based upon a modification to the developed implementation and to import legacy implementations into the business requirements. This latter requirement is necessary not only for legacy but for managing components through several development cycles The TMF NGOSS Lifecycle model gives an overview of requirements for this tooling. 

A Eurescom project in this area should probably focus on the necessary tools, to develop any missing model functionality, and define the information exchange formats between tools and the repository in which to hold the developing models. This would extend the proposal in 6.3.2 above.

A particularly challenging aspect of this proposal is to manage the non-functional aspects of implementation which introduce constraints and manage these constraints back through requirements and systems design into revised implementation. This capability goes beyond the current work on MDA.

· Enhance Product Lifecycle Management:
The MDA methodology has to support rapid creation of customer products/services based upon the assembly of standardised service features/components. 

This goes beyond the simple software integration of components, as it has to support product managers with modest levels of technical skill specifying the combinations of features that a specific product has to support. This specification has to be translated into the software engineering parts list, parameters settings for components, configuration rules and processes.

· Multi-technology Integration Interfaces:
A realisation model for Integration Reference points uses a variety of management technologies. 3GGP has a specification method for Integration Reference Points but the industry needs tooling to specifically support this specification method an of infrastructure framework for OSS that can support multiple Integration technologies for references points. The MDA modelling has to be able to support standardised interfaces that form part of the Business Requirements and the Platform Independent Model 

· Design Repository:
A design repository of the type described by the TMF NGOSS Repository needs to be specified and realised. What is needed is a meta-model of the information to be held in the repository and the processes for checking in an out the information by standardised roles. The repository being based on standards will need to be a distributed solution to allow incorporation of information from across multiple sources e.g. OMG, DTMF, etc. 

· Wizard/ Knowledge based Tools:
All of these solutions will need to be based on the use of wizards to lower the skill levels and to enforce consistent component design principles.

5.3.2 Open Source Initiatives (EURESCOM+ ITU-T OCAF+ TMF NGOSS)

Open Source may offer a business model that makes standards compliant component implementations rather standalone COTS applications (that the market offers now) available to the industry. 

It quite clear that current software methodology for OSS is based on a wholly proprietary software model with in some case open standards based interfaces. There is no evidence that this approach is going to be able to develop the scope of NGN OSS applications in a timely and flexible manner.

In other parts of the software industry Open source has dramatically changed the dynamics of developing code and product iteration lifecycles.

Eurescom could sponsor a Series of development projects whose objectives are to develop open source OSS solutions for defined areas. These might be:

· Specific functional components that address a defined part of the eTOM process map.

· Or generic management functionality such as policy based management, security and trust services, Network Management Systems toolkits.
· Service Level Management components.

5.4 Organisational Issues

5.4.1 Transition from Current IT Architecture to SOA

The transition to a Service Oriented Architecture has important and subtle impacts on how service providers organise developments within their development organisations and with their suppliers.  

Eurescom could run projects that would deliver guidelines on how to deliver SOA architectures into Tier 1 / 2 operators and recommendation on best practice when operating in a mixed legacy, COTS, new systems development environment. 

Specific topics would cover

· Management Best Practise for SOA component development.
· Process Quality gate criteria on the requirements analysis phase of a SOA project.
· Quality gate criteria for the specification of SOA components.
· Quality gate criteria for testing and releasing SOA components.
· How business /procurement mangers can specify the services they want simply and a the same time also the software engineers to provide a rich component re-use approach to realise what is specified.

A wizard based demonstrator that embeds the concepts described could be a good way to illustrate the rules / procedures identified in the project. This could form the basis of an Xtreme programming tool for NGN Applications and Services
.
5.4.2 Business Strategies, Business Cases, Organisational Principles, Governance for SOA

The concept of a SOA assumes that most solutions are based upon re configuration of standardised SOA components. This implies someone in an organisation has funded the development of these components for others to use. This has behavioural, organisational and business case impacts.

Currently most service provider developments are focussed on a single Line of Business objective. The concept of altruistically building components is not high up the business case agenda. Yet for an SOA the creation of reusable components is a cornerstone.

A Eurescom study on how to organise and motivate for the creation of reusable component could deliver some recommendations on best practice covering: how to frame business strategies, organisation of business cases and organisational governance to create a SOA for NGN.

5.4.3 Migration Strategy for Incumbent Operators

Most incumbent operators are suffering due to the old OSS/BSS infrastructure. This infrastructure caused a lot of costs and it is almost impossible to get rid of. There are basically two ways: either continuously improve the existing OSS/BSS systems, or forget it and start with a green field OSS for the new technology.

A Eurescom study on the possible and best possible migration strategy could give significant benefits to the participants. The study should give recommendations how influence decision makers, especially CFOs.

5.5 Summary of Recommendations

	Recommendation No
	Recommendation

	1
	Linking Eurescom to NGN Standards Activities 

Eurescom (EPS – Eurescom Permanent Staff) should participate in the ITU-T Study Group 4 sponsored Focus Group on NGN Management with the objective of establishing potential work areas for Eurescom contributions.

	2
	NGN Classification Framework

Eurescom should investigate the establishment of projects (with SDOs – Standards Defining organisations) that addresses a service classification framework and content for use in a Service orientated Architecture (SOA) for NGN Management.

	3
	Modelling Legacy in MDA for NGN

Eurescom should consider a project in conjunction with the OMG on the extension of the Model Driven Architecture (MDA) to provide a virtual software factory for NGN SOA components. Concretely this would address MDA concepts, the tools needed to develop and manage NGN management components and the exchange formats needed between the tools supporting the full component lifecycle. The novel part of this lifecycle is the need to address the inclusion of legacy applications in the lifecycle model rather than just green field developments.

	4
	NGN SOA Framework Validation

Groups such as the ITU-T and TMF et al. are intending to develop NGN SOA frameworks. Eurescom should consider a project to validate the patterns and organisation of these frameworks in a practical context such as eTOM, policy management.

	5
	Prototype MDA for NGN

This is recommendation 2 extended to cover realisation.

Eurescom should consider a project to develop a prototype SOA MDA development environment. This should specifically focus on techniques for importing legacy applications into the business requirement phase of MDA, identify missing tool functionality and develop an example NGN SOA repository (see 6.4.1). This would validate, in a trial environment, the concepts of the NGN SOA.

	6
	Enhanced Product Lifecycle

Eurescom should consider a project to establish the feasibility of an enhanced Product Lifecycle.  This would involve prototyping a rapid customer service creation environment with a particular emphasis on lifecycle management of service components. It would address linking product specifications by product managers to their realisation in a SOA software engineering environment.

	7
	Multi-technology Integration interfaces. 

Eurescom should consider projects for the automated realisation of management interfaces, using multiple integration technologies (e.g. Web Services, JMS) for NGN resources using a SOA MDA approach. The benefit of this would be a consistent repeatable model for developing interfaces that meets a diverse set of deployment requirements.

	8
	Open Source for NGN 

Eurescom should consider establishing a programme to develop Open Source solutions for OSS. Open source offers a disruptive business and technical model to address the reduction of the integration tax when linking COTS and legacy OSS applications.

	9
	Organisation best practice for NGN development

There are a number of organisational and business challenges in moving to a SOA approach to developing OSS applications. Eurescom should consider a multidisciplinary project to look at best organisation and business practice in establishing SOA development programmes. 

	10
	Tracking NGN Standardisation

Eurescom should consider setting up some processes (may be in the form of a projects or studies) to follow the work of key standardisation bodies, and distribute the result of the search amongst Eurescom partners.


Table 3 Recommendations for Actions

5.6 Recommendations / Issues Traceability Table

The recommendations in the chapter above were created by assigning the issues identified in earlier chapters to each of the recommendation categories and determining what kind of actions -if any- could be address by industry organisations and Eurescom in particular.

	Recommendation Area
	Issue

	STANDARDS
	33, 32, 22, 24, 25, 26, 27, 1, 2, 3, 7, 8, 9, 10, 11, 12, 13, 15,  5, 16, 18, 19, 51, 52

	ARCHITECTURE
	

	SOA / Components
	22, 25, 27, 28, 29, 30, 14, 17, 16, 31, 42

	REALISATION
	

	Integration Technology
	48

	Software Development and methodology
	42, 43, 45

	Repository
	35, 44

	Open Source
	34, 53, 46

	Non-Functional
	20, 23, 39, 6, 47

	ORGANISATIONAL
	

	Transition from current IT models to SOA
	42, 45, 46, 47, 49, 48

	Regulation
	24


Table 4 Recommendation / Issue Traceability Table
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Annex A Players and Activities Summary

These are the other important players (the major can be found in chapter 3) in the context of NG-OSS that this project has analysed and examined with 
respect to issue identification and allocation.

	Player
	Mission
	Actual Programme
	Planned Programme
	Analysis /

Comments

	ATIS

- The Alliance for Telecommunications Industry Solutions.

United States based body.

The Telecom Management and Operations Committee (TMOC)

TMOC is the subcommittee of ATIS that develops telecom management standards.
	Develop operations, administration, maintenance and provisioning standards, and other documentation related to Operations Support System (OSS) and Network Element (NE) functions and interfaces for communications networks - with an emphasis on standards development related to United States communication networks in coordination with the development of international standards.


	 Develops standards and other documentation for communications network operations and management areas, such as: 

· Configuration Management

· Performance Management (including in-service transport performance management)

· Fault Management

· Security Management (including management plane security)

· Accounting Management

· Coding/Language Data Representation

· Common/Underlying Management Functionality/Technology

Ancillary Functions (such as network tones and announcements). 
	As in Actual
	As an important contributor to the ITU-T, TMOC standards often become ITU-T standards.

	ATM Forum

- Asynchronous Transfer Mode Forum. 

International non-profit organization.
	Accelerate the use of ATM products and services through a rapid convergence of interoperability specifications. 

Promote industry cooperation and awareness.
	The Roadmap has currently six target areas. One of them is NGN.

NGN is a topic on the Broadband Roadmap for 2005

· Legacy inter-working

· Inter-working among ´Voice over XXX´

Management Plane & Test

Enhances the original ATM specifications

· Network Management (e.g., M4 Interface: ATM Network View, CORBA MIB, Version 2; ATM Performance Management Bulk Data File Structure)

Control Signalling (e.g., ATM-Network Interface, Private Network-Network Interface, Policy Routing, etc.).
	End-to-end Multimedia QoS.

New network architectures:

· Converged Network Services

· Next Generation Networks

· Optical Networking

Emerging Applications areas (3G/4G Networks, Homeland Security and Public Safety Networks, Content Delivery Networks).
	Important solution area for NGN in the future.

The challenge is to combine the reliability and quality of voice networks with the flexibility and innovation typical of the data world.
Currently the Forum focuses on the NGN network and NGN applications. 

Policy management and new architectures may have impact on NGN.

	CEN

- Comité Européen de Normalisation.

European Committee for Standardisation founded by the national standards bodies in the European Economic Community and EFTA countries.
	Contribute to the objectives of the European Union and European Economic Area with voluntary technical standards which promote free trade, the safety of workers and consumers, interoperability of networks, environmental protection, exploitation of research and development programmes, and public procurement.
	See CEN/ISS
	See CEN/ISS
	See CEN/ISS

	CEN/ISS

’Information Society Standardization System’ domain inside CEN.
	Provide market players with a comprehensive and integrated range of standardization services and products, in order to contribute to the success of the Information Society in Europe.
	Applying Technologies, eAccessibility, eBusiness and eCommerce, eHealth, eLearning, Intelligent Transport, (Public Interest: Work to support EU legislative and policy initiatives), Smart Cards and related (from the technical requirements of cards and readers to applications in authentication and ticketing.
	As in Actual.
	The public Internet-based services planned and worked on will likely have impact on the NGN Service Management.

	DCML

- Data Center Markup Language Organization

Open, independent, vendor-neutral, non-profit corporation.
	Create an open, freely licensed specification, Data Center Mark-up Language (DCML), and encourage its broad adoption.

In addition to developing specifications, the organization works with formal standards bodies, enables and administers certification and compliance programs, and performs user and market education.
	To provide a structured model and encoding to describe, construct, replicate and recover data center environments and elements.

To design DCML so as to provide a mechanism to enable 

· Data center automation

· Utility Computing 

· System management

solutions to exchange information about the environment. 
	As in Actual.

Also, some of the areas of Utility Computing within the vision are

· Automation

· Monitoring

· Billing

· Asset Tracking

· Reporting

· Ticketing.
	Important solution area for NGN in the future.

Apparently there is no programme for security management.

	EAN / UCC

- EAN International and The Uniform Code Council.
	Standardise bar codes, EDI transactions sets, XML schemas, and other supply chain solutions for more efficient business. 

Administer the assignment of company prefixes and coordinating the accompanying standards.

Maintain the most robust item identification system in the world.
	· Develops and maintains the EAN.UCC System and the Global Standard Management Process (GSMP).
	As in Actual.
	Not a major issue for NGN NG-OSS.

	GGF

- Global Grid Forum 

Community-initiated forum. 
	Lead the global standardization effort for grid computing.
Promote and support the development, deployment, and implementation of Grid technologies and applications via the creation and documentation of “best practices” – technical specifications, user experiences, and implementation guidelines.
	Develops standards for wide-area distributed computing, or grid technologies

utilizing the global Internet to build distributed computing and communications infrastructures,

Web Services, Distributed Management (WSDM)/ Common Management Model (CMM),
	As in Actual.
	No important involvement in NGN was found on the non-member part of the web site.

	IEEE
- Institute of Electrical and Electronics Engineers, Inc.

A non-profit, technical professional association. 


	Promotes the engineering process of creating, developing, integrating, sharing, and applying knowledge about electro and information technologies and sciences for the benefit of humanity and the profession.

To advance global prosperity by fostering technological innovation, enabling members' careers and promoting community world-wide. 
	Standing Committee - Wireless Next Generations:

Investigating the globalisation and harmonization of WLANs jointly with ETSI-BRAN, and MMAC, including revisions to the 802.11 Standard.

	IEEE 802.16 Network Management Study Group. The group will address the market need to standardize infrastructure for broadband wireless access, especially for mobile networks.


	Important solution area for NGN in the future on Wireless Networks.



	IPCC

- International Packet Communications Consortium.

Non-profit industry association.
	Develop the market for all products, services, applications and solutions that utilise packet-based voice, data and video communications technologies, regardless of transport medium - wireless, copper, broadband, fibre optics, or other.
	Specifying 

· Service Architecture

· Operations

· Interconnectivity Guidelines.
	As in Actual.
	No publications or references to operations (or management) were found on the non-member part of the web site.

	IPDR

- IP Detail Record.

Open consortium of leading service providers, equipment vendors, system integrators, and billing and mediation vendors. 
	Facilitate the exchange of usage and control data between network and hosting elements and operations and business support systems by deployment of IP Detail Record (IPDR) standards.
Define and implement open, de facto standards for IP-based support system interoperability, enabling providers to profitably deploy next-generation services.
	Developing service specifications on:

· Streaming Media

· VoIP

· E-mail

· ASP

· DOCSIS (TM)

· PacketCable (TM)

· Public WLAN Access

· Content Delivery 

· Wholesale Bandwidth

Standardises usage-record encoding and multiple delivery protocols.  

Maintains open-source libraries and tools assisting vendors in rapid adoption of IPDR standards. 

Maintains repository of service specifications for emerging services, including core usage metrics and optional usage metrics.
	Additional standards under development to address provisioning and settlement of next-generation data services.
	Important solution area for NGN in the future.

Claims to be the only industry forum enabling usage detail exchange across the entire value chain to enable cost-effective accounting.



	ITIL 

- IT Infrastructure Library.

(Essentially a series of documents that are used to support the implementation of a framework for IT Service Management.)
	Although the ITIL covers a number of areas, its main focus is on IT Service Management.

Originally created by CCTA, a UK Government agency, it is now being adopted and used across the world as the de facto standard for best practice in the provision of IT Service. 
	Management guide to IT service management. 

IT service management self assessment workbook 

BS 15000 - the standard for IT service management.

Customisable framework to define how Service Management is applied within an organisation. 
	As in Actual.
	Service providers providing ICT services are being asked by customers to demonstrate adherence to IT Service Management best practice - as exemplified by ITIL.

	ITU-R

 - International Telecommunications Union – Radio Communication Sector
	Effect allocation of bands of the radio frequency spectrum, the allotment of radio frequencies and the registration of radio frequency assignments and of any associated orbital position in the geo-stationary satellite orbit. 
	No specific OSS for NGN Activities
	As in Actual
	Not important

	MSF

- Multi-service Switching Forum. 

Global association of service providers and system suppliers.


	Shape the next generation communications technology that will define how the world communicates in the 21st century. 

Commit to developing and promoting open-architecture, multi-service switching systems. 
	So far, MSF has produced the white paper: Management for Next Generation Multi Service System Networks 

The MSF is responsible for developing Implementation Agreements, which can be used by developers and network operators to ensure interoperability between components from different vendors. 

MSF also develops Technical Reports, which include white papers, tutorials, advisory reports and technical briefs written for industry experts and laypersons alike.
	As in Actual.
	The MSF is mainly concerned with interoperability specifications for Soft switching. In their work they have published some of the parameters that need to be managed by OSS.  They are working with the TMF IPNM team on a joint specification.  

	OAGIS

- Open Applications Group.

Non-profit consortium. 
	Define and encourage the adoption of a unifying standard for e-Business and Application Software interoperability that reduces customer cost and time to deploy solutions.
	Focuses on best practices and process based XML content for e-Business and Application Integration. It is the largest publisher of XML based content for business software interoperability in the world.
	
	No publications or references concerning operations (or management) were found on the non-member part of the web site.

	OCAF Focus Group

- Open Communication Architecture Forum.

Focus Group in ITU-T under Study Group (SG) 13.


	Agree on specifications for a set of components for a new carrier grade open platforms that will accelerate deployment of NGN infrastructure and services.


	SG 13 has started the development of a set of deliverables on NGN Y.NGN.XXX.

The specific recommendation on OSS for NGN is Y.NGN.Management is under the responsibility of SG 4.
	As in Actual.
	Important as the International SDO for Telecommunications

	OMA

- Open Mobile Alliance
	Facilitate global user adoption of mobile data services by specifying market driven mobile service enablers that ensure service interoperability across devices, geographies, service providers, operators, and networks, while allowing businesses to compete through innovation and differentiation.


	· Specify applications and services for mobile systems, independent of access and core network technology. 

· Specify interfaces between external applications and services and mobile systems. 

· Generate specific enablers related to m-commerce and charging.

· Collect requirements from other mobile commerce related forums and the communication of these requirements within OMA.

· Generate requirements on other OMA enablers to support m-commerce.

· Cooperate with other OMA working groups on charging issues.

· Refine use cases and requirements for device management, which includes both initial and continuous provisioning.
	As in Actual.
	OMA is concerned with consolidation of standards activity within the mobile data service industry; working in conjunction with other existing standards organisations and industry fora to improve interoperability and decrease operational costs for all involved. 

Mobile services are to be taken into account for NGN.

	SA Forum

- Service Availability Forum.

Consortium of industry-leading communications and computing companies.
	Develop and publish high availability and management software interface specifications to enable the implementation of carrier-grade systems and services built with Commercial off-the-shelf (COTS) building blocks, for the benefit of Telecom Service Providers/Operators, Network Equipment Providers, and Independent Software Vendors.
	Develops

· Application Interface Specification (AIS) 

· Hardware Platform Interface Specification (HPI) – interface between the Applications and the Service Availability Middleware

· System Management Specification (SMS) – interface between the Service Availability Middleware and the Hardware Platform Management.
	As in Actual.


	High availability software and management has bearing on Crisis Management and Critical Infrastructure 

	The Open Group
	Drive the creation of Boundaryless Information Flow

· Work with customers to capture, understand and address current and emerging requirements, establish policies, and share best practices.
· Work with suppliers, consortia and standards bodies to develop consensus and facilitate interoperability, to evolve and integrate specifications and open source technologies.
· Offer a comprehensive set of services to enhance the operational efficiency of consortia. 

Develop and operate the industry's premier certification service and encourage procurement of certified products.
	Defines and promotes Boundaryless Information Flow:

Open standard components that provide services in a customer's extended enterprise that: 

· combine multiple sources of information, and
· deliver information to the places where that information is needed, 

in the right context for the people or systems using that information.
	As in Actual.
	Work is going on to integrate The Open Group Architecture Framework (TOGAF) Architecture Development Method (ADM) and OMG MDA. The synergy is to develop architecture using ADM and to implement architecture using MDA.

	3GPP

- 3rd Generation Partnership Project.

Collaboration agreement that brings together a number of telecommunications standards bodies.
	Produce globally applicable Technical Specifications and Technical Reports for a 3rd Generation Mobile System based on evolved GSM core networks and the radio access technologies that they support (i.e., Universal Terrestrial Radio Access (UTRA) both Frequency Division Duplex (FDD) and Time Division Duplex (TDD) modes). 
	3GPP SA5 specifies the management framework and interfaces for the management of the 3G systems and coordinating across TSGs all relevant specification work pertinent to the 3G system telecom management.
	As in Actual.
	Important as 3G Mobile is an NGN access technology and 3G IMS (IP Multimedia Subsystem) is likely to form the basis of the NGN core.
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Abstract


A challenge crucial for the establishment of Next Generation Networks (NGNs) is to build an appropriate architecture for operation, administration and maintenance. OSS is a crucial, mission critical area in the Telco domain, in particular in a period of economic recession and heavy cost savings. This is the starting point for this report, which describes the key management challenges for NGN OSSs which will demand even greater flexibility and lower costs if the forecast revenue growth for new services is to be achieved economically.


The main objectives of this report are to identify the medium-term and long-term trends, needs and technology drivers of the telecommunications industry concerning OSS in NGN and to evaluate the major topics/issues in the telecommunication industry.
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� In this context, Application is the software artefact, Services are the capability of APIs that they expose.
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