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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

API
Application Programming Interface

ASN.1
Abstract Syntax Notation One

ATM
Asynchronous Transfer Mode

B2B
Business to Business

B-ISDN
Broadband ISDN
BOOTP
Boot protocol

CLI
Command Line Interface

COPS
Common Open Policy Service

COPS-PR
COPS Usage for Policy Provisioning 

CORBA IIOP
Common Object Request Broker Architecture Internet Inter-ORB Protocol

CORBA
Common Object Request Broker Architecture
CORBA/IDL
Common Object Request Broker Architecture/Interface Definition Language

DCN
Data Communications Network

DECT
Digital Enhanced Cordless Telecommunications
DHCP
Dynamic Host Configuration Protocol

DM
Domain Manager

DNS
Directory Name Service

DSS1
Digital Subscriber System 1

EM
Element Manager

EMS
Element Management System
eTOM
Enhanced Telecom Operations  Map®  (TeleManagement Forum)
FFS
For Further Study

FTAM
File Transfer Access and Management

FTP
File Transfer Protocol

ftp
FTP
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6
PLMN management processes

6.1
Process decomposition

The present document details the general aspects of PLMN management. It describes primarily the management processes that collectively support Customer Relationship Management, Service Management&Operations and Resource Management&Operations.

These management processes are based on the widely accepted Enhanced Telecom Operations Map® (or eTOM for short), developed by the TeleManagement Forum. This reference framework for categorizing the business activities that a service provider will use is found in the ITU-T Recommendations M.3050.x series [112]. 

Figure 3 shows the Operations portion of the eTOM framework decomposed into the Operations Support & Readiness vertical end-end process grouping plus the three Customer Operations vertical end-end process groupings of Fulfilment, Assurance and Billing. The purpose is to show in more detail the predominant processes that need to be involved – integrated and automated – to support the vertical end-to-end, Customer Operations processes of Fulfilment, Assurance and Billing as well as the Operations Support & Readiness processes.

[image: image1.emf]
Figure 6.1: Enhanced Telecom Operations Map Business Process Model [113]
The following clauses give a short description of each of the management processes introduced in the "Enhanced Telecom Operations Map®. To see more detailed descriptions refer to ITU-T Recommendations M.3050.x series [112].
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6.5
Customer Relationship Management (CRM) processes
Customer Relationship Management (CRM): This horizontal functional 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.

CRM applies to both conventional retail customer interactions, as well as to wholesale interactions, such as when an enterprise is selling to another enterprise that is acting as the 'retailer'.
[image: image3.emf]
Figure 6.5: Customer Relationship Management decomposition  [114]
6.5.1
CRM Support & Readiness 

CRM Support & Readiness processes manage classes of products, ensuring that all CRM processes in Fulfilment, Assurance and Billing are supported and able to manage interactions with customers promptly and efficiently. They undertake longer-term trend analysis on product classes in order to establish the extent to which enterprise targets for these product classes are being achieved. 

These processes support the operational introduction of new product classes and of additional features and enhancements to existing product classes, and are responsible for conducting operations readiness testing and acceptance. They develop the procedures for the specific Fulfilment, Assurance and Billing processes and keep them up to date. After successful testing, these processes accept the new or enhanced product class and perform a full-scale introduction for general availability. 

6.5.2
Customer Interface Management

Customer Interface Management processes are responsible for managing all interfaces between the enterprise and potential and existing customers. They deal with contact management, understanding the reason for contact, directing customer contacts to the appropriate process, contact closure, exception management, contact results analysis and reporting. CRM contact may be related to one or several processes of Service Fulfilment, Service Assurance (service quality management and trouble or problem management) and Billing depending on customer enquiries or contacts. 

6.5.3
Marketing Fulfilment Response

Marketing Fulfilment Response processes are responsible for the issue and distribution of marketing collateral (i.e., coupon, premium, sample, toys, fliers, etc.) directly to a customer and the subsequent tracking of resultant leads. 
These processes include campaign management activities from lead generation to product and literature fulfilment, and hand-off of leads to the selling processes. 

6.5.4
Selling

Selling processes are responsible for managing prospective customers, for the qualification and education of the customer and for matching customer expectations to the enterprise's products and services and ability to deliver. 
These processes also manage the response to customer RFPs. 

6.5.5
Order Handling

Order Handling processes are responsible for accepting and issuing orders. They deal with pre-order feasibility determination, credit authorization, order issuance, order status and tracking, customer update on order activities and customer notification on order completion. 

6.5.6
Problem Handling

Problem Handling processes are responsible for receiving trouble reports from customers, resolving them to the customer's satisfaction and providing meaningful status on repair and/or restoration activity to the customer. 
They are also responsible for customer contact and support in relation to any service-affecting problems detected by the resources or through analysis, including proactively informing the customer and resolving these specific problems to the customer's satisfaction. 

6.5.7
Customer QoS/SLA Management

Customer QoS/SLA Management processes encompass monitoring, managing and reporting of delivered vs contractual Quality of Service (QoS), as defined in the enterprise's Service Descriptions, customer contracts or product catalogue. They are also concerned with the performance of the enterprise and its products and services in relation to its Service Level Agreements (SLAs) for specific product instances, and other service-related documents. 
They include operational parameters such as resource performance and availability, but also encompass performance across all of a product's contractual or regulatory parameters, e.g., % Completion on Time for Order Requests, time to repair commitments, customer contact performance. Failure to meet a contracted SLA may lead to billing adjustments, which are handled by Billing and Collections Management. 

6.5.8
Billing & Collections Management)

Billing & Collections Management processes encompass creating and maintaining a customer's billing account, sending bills to customers, processing their payments, performing payment collections, monitoring the status of the account balance, and the handling of customer generated or systems reported billing and payment exceptions. 

These processes are accountable for assuring that enterprise revenue is billed and collected. 

6.5.9
Retention & Loyalty

Retention & Loyalty processes deal with all functionalities related to the retention of acquired customers, and the use of loyalty schemes in the potential acquisition of customers. They establish a complete understanding of the needs of the customer, a determination of the value of the customer to the enterprise, determination of opportunities and risks for specific customers, etc. These processes collect and analyse data from all enterprise and customer contact.

6.6
Service Management & Operations (SM&O) Processes 

Service Management & Operations (SM&O): This horizontal functional 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 for a service instance, the 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. 

The processes in this horizontal functional process grouping are accountable to meet, at a minimum, targets set for Service Quality, including process performance and customer satisfaction at a service level, as well as Service Cost. 

The eTOM framework differentiates day-to-day operations and support from planning and development and other strategy and lifecycle processes. This better depicts the structure of an enterprise, especially in an e-business era.

[image: image4.emf]
Figure 6.6: Service Management & Operations decomposition [114]
6.6.1
SM&O Support & Readiness

SM&O Support & Readiness processes manage classes of services, ensuring that the appropriate service capacity is available and ready to support the Fulfilment, Assurance and Billing processes in instantiating and managing service instances. This includes but is not limited to: 

- Managing the Service Inventory; 

- Applying service capacity rules from Infrastructure Lifecycle Management processes; 

- Analysing availability and quality over time on service classes, including trend  analysis and forecasting; 

- Demand balancing in order to maintain service capacity and quality; 

- Maintaining rating and tariff information for service classes. 

These processes support the operational introduction of new service classes and the enhancement of existing ones and are responsible for conducting operations readiness testing and acceptance. They develop the procedures for the specific Fulfilment, 

Assurance and Billing processes and keep them up to date. After successful testing, these processes accept the new or enhanced service class and perform a full-scale introduction for general availability. 

6.6.2
Service Configuration & Activation
Service Configuration & Activation processes encompass the installation and configuration of the service for customers, including the installation of customer premises equipment. They also support the reconfiguration of the service (either due to customer demand or problem resolution) after the initial service installation. This can include modifying capacity and reconfiguring in response to requests from other providers. 

6.6.3
Service Problem Management
The purpose of the Service Problem Management processes is to respond immediately to customer-affecting service problems or failures in order to minimize their effects on customers, and to invoke the restoration of the service, or provide an alternate service as soon as possible. They encompass the reporting of problems, making a temporary fix or work-around, isolating the root cause and finally recovering the complete functionality of the service and providing information for future enhancements. 

6.6.4
Service Quality Management
The purpose of the Service Quality Management processes encompasses monitoring, analysing and controlling the performance of the service perceived by customers. These processes are responsible for restoring the service performance for customers to a level specified in the SLA or other service KQI descriptions as soon as possible. 

6.6.5
Service & Specific Instance Rating
Service & Specific Instance Rating processes manage service events by correlating and formatting them into a useful format. These processes include the service level rating of usage information. Investigation of service related billing event problems is also part of these processes. These processes provide information on customer-related and Service-related events to other process areas. This includes reports on non-chargeable Events and overcharged Events and analysis of Event records to identify fraud and prevent further occurrences. 

6.7
Resource Management & Operations (RM&O) Processes
Resource Management & Operations (RM&O): This horizontal functional 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. 

In an e-business world, application and computing management are as important as management of the network resources. Moreover, network, computing and applications resources must increasingly be managed in a joint and integrated fashion. To cope with these needs, the eTOM framework includes the Resource Management & Operations process grouping (together with the corresponding Resource Development & Management grouping within SIP), to provide integrated management across these three sets of resources: applications, computing and network. These areas also encompass processes involved with traditional Network Element Management, since these processes are actually critical components of any resource management process, as opposed to a separate process layer. 

The RM&O processes thus manage the complete service provider network and subnetwork and information technology infrastructures. 

The eTOM framework differentiates day-to-day operations and support from planning and development, and other strategy and lifecycle processes. This better depicts the structure of an enterprise, especially in an e-business era.
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Figure 6.7: Resource Management & Operations decomposition  [114]
6.7.1
RM&O Support & Readiness 

RM&O Support & Readiness processes manage classes of resources, ensuring that appropriate application, computing and network resources are available and ready to support the Fulfilment, Assurance and Billing processes in instantiating and managing resource instances. This includes, but is not limited to: 

- Managing the Resource Knowledge base; 

- Configuring the resources and provisioning of logical resources to be able to support specific service classes; 

- Analysing availability and performance over time on resources or groups of resources, including trend analysis and forecasting; 

- Demand balancing in order to maintain resource capacity and performance; 

- Performing pro-active maintenance and repair activities. 

These processes support the operational introduction of new resource classes and the enhancement of existing ones and are responsible for conducting operations readiness testing and acceptance. They develop the procedures for the specific Fulfilment, 

Assurance and Billing processes and keep them up to date. After successful testing, these processes accept the new or enhanced resource class and perform a full-scale introduction for general availability. 

6.7.2
Resource Provisioning  

Resource Provisioning processes encompass allocation and configuration of resources to individual customer service instances in order to meet the service requirements. This includes activation as well as testing to ensure the expected performance of the service. 

Responsibilities of the Resource Provisioning processes include, but are not limited to: 

- Verifying whether appropriate resources are available as part of pre-order feasibility checks; 

- Allocating the appropriate resources to support the customer service instance; 

- Reserving the resources (if required by the business rules) for a given period of time until the customer confirms the order; 

- Possibly delivering the physical resource to the central office or customer premise; 

- Configuring and activating physical and/or logical resources, as appropriate; 

- Testing the resource to ensure the resource is working correctly and meets the performance requirements implied by the service's Key Quality Indicators; 

- Updating of the Resource Inventory Database to reflect that the resource is being used for a specific customer. 

6.7.3
Resource Trouble Management
Resource Trouble Management processes are responsible for the management of troubles with allocated resources. The objectives of these processes are to report resource failures, to isolate the root cause and act to resolve them. 

Responsibilities of the Resource Trouble Management processes include, but are not limited to: 

- Detect, analyse and report Resource Failure Events; 

- Fault localization analysis; 

- Correcting Resource Faults; 

- Resource trouble reporting to amongst others Service Problem Management processes; 

- Resource trouble administration to ensure repair activities are assigned and tracked efficiently. 

On one hand, resource troubles relate to Problems in the Service and hence the customer domain. On the other hand, they relate to resource failures, which are caused by resource faults. 

As such, the Resource Trouble Management processes work with resource failure events received from Resource Data Collection & Processing, resource quality problem notifications from Resource Performance Management, and potential resource failure notifications from Support Resource Trouble Management. 

Resource Trouble Management processes perform analysis, decide on the appropriate actions/responses and carry them out. However, these activities need to interact with the Service Problem Management processes, as the latter have a view on service impact. 

6.7.4
Resource Performance Management
Resource Performance Management processes encompass monitoring, analysing, controlling and reporting on the performance of resources. They work with basic information received from the Resource Data Collection & Processing processes. 

If the analysis identifies a resource quality problem, information will be passed to Resource Trouble Management and/or Service Quality Management. The latter processes are responsible for deciding on and carrying out the appropriate action/response. This may include requests to the Resource Performance Management processes to install controls to optimize the resource performance. 

The Resource Performance Management processes will continue to track the resource performance problem, ensuring that resource performance is restored to a level required to support services. 

Depending on the resource class, the Resource Performance Management processes might send an abatement message to Resource Trouble Management once the resource performance problem has been cleared. 

6.7.5
Resource Data Collection & Processing
Resource Data Collection & Processing processes interact with the resources to collect usage, network and information technology events and performance information for distribution to other processes within the enterprise. 
The responsibilities also include processing the data through activities such as filtering, aggregation, formatting and correlation of the collected information before presentation to other processes. Client processes for this information perform usage reporting and billing activities, as well as Fault and Performance analysis of resources and services. These include Resource Performance Management, Service Quality Management and Service & Specific Instance Rating. 

6.8
Supplier/Partner Relationship Management (S/PRM) processes
Supplier/Partner Relationship Management (S/PRM): This horizontal functional 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 inclusion of distinct Supplier/Partner Relationship Management processes in the eTOM framework enables the direct interface with the appropriate lifecycle, end-to-end customer operations or functional processes with suppliers and/or partners. The processes include issuing RFPs as part of the buy process, issuing purchase orders and tracking them through to delivery, mediation of purchase orders as required to conform to external processes, handling problems, validating billing and authorizing payment, as well as quality management of suppliers and partners. 

It is important to note that when the enterprise sells its products to a partner or supplier, this is done through the enterprise CRM processes, which act on behalf of the supplier or the enterprise in such cases. Supplier/Partner processes only cover the buying of services by the enterprise.
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Figure 6.8: Suppler/Partner Relationship Management decomposition  [114]
6.8.1
S/PRM Support & Readiness 

S/PRM Support & Readiness processes are responsible for ensuring that all necessary facilities related to the interaction with Suppliers and Partners are ready and functioning. Moreover, these processes are responsible for longer-term trend analysis and the resolution of problems related to these facilities. 

These processes are also responsible for the operational introduction of S/P products and are responsible for conducting operations readiness testing and acceptance. These processes develop the procedures for the specific Fulfilment, Assurance and Billing processes and keep them up to date. After successful testing, these processes accept the new or enhanced product and perform a full-scale introduction for general availability. 

6.8.2
S/P Requisition Management 

S/P Requisition Management processes manage requisitions with partners/suppliers to ensure on-time and correct delivery of the product or service requested by the enterprise. This process interfaces with supplier's CRM process Order Handling. 

Where several suppliers are available, these processes are responsible for selecting between the alternative suppliers with whom a relationship exists. A specification for the service component is received and the range of contracted suppliers surveyed to select the most cost-effective (cost/time trade-off). 

6.8.3
S/P Problem Reporting & Management 

S/P Problem Reporting & Management processes manage problems associated with supplier/partner interactions, whether identified within the enterprise or as notified by the supplier. The processes issue trouble reports or trouble tickets to supplier and partner organizations within the value chain, track them, and ensure timely and correct restoration and repair. These S/P Problem Reporting and Management processes interface with the supplier's CRM process of Problem Handling. 

6.8.4
S/P Performance Management 

S/P Performance Management processes track, measure and report supplier and partner performance and initiate action with the supplier/partner where this is required to restore performance. These S/P Performance Management processes interface with the supplier's CRM process of Customer QoS/SLA Management. 

6.8.5
S/P Settlements & Billing Management 

For a value network, and particularly for service providers, settlements and billing management is complex. In many cases, the supplier cost can be the largest single cost and incorrect settlement or billing can mean the difference between profit and loss. S/P Settlements & Billing Management processes manage all settlements and billing for the enterprise, including bill validation and verification and payment authorization. These S/P Settlements and Billing Management processes interface with the supplier's Customer Relationship Management process of Billing and Collection Management. 

6.8.6
S/P Interface Management 

S/P Interface Management processes manage the contacts between the enterprise and its current or future suppliers/partners for products or services. These processes are basically contact management and tracking processes. These S/P Interface Management processes interface with the CRM process of Customer Interface Management.
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