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Foreword
The TL 9000 Quality Management System Requirements Handbook was
prepared in a cooperative effort by the members of the Quality Excellence for
Suppliers of Telecommunications (QuEST) Forum. From the outset the QuEST
Forum’s goal has been to develop and maintain a consistent set of quality
system requirements and measurements that, when implemented, will help
provide telecommunications customers with faster, better and more cost-effective
services.
This book complements the TL 9000 Quality Management System
Measurements Handbook with requirements that support Telecommunications
industry service providers and their suppliers’ commitment to meeting the
expectations of their customers.
The QuEST Forum is pleased to present this book in a common spirit of
delighting our customers.
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Preface

Preface
The Quality Excellence for Suppliers of Telecommunications Forum (QuEST
Forum) was founded to foster continued improvements to the quality and
reliability of telecommunications service. The founders took the critical initial step
of establishing a common set of quality management system requirements and
measurements by creating the TL 9000 Quality Management System
Requirements Handbook and the TL 9000 Quality Management System
Measurements Handbook. These handbooks are the result of a cooperative
effort among members of the telecommunications industry.
The work of the QuEST Forum yields benefits to customers, their subscribers,
and their suppliers. Membership is composed of telecommunication Service
Providers, Suppliers, and Liaisons. Members fund and participate in the QuEST
Forum, have defined voting rights and are expected to contribute to the work of
the QuEST Forum. Members vote on adoption of the TL 9000 structure, content,
administration, and other questions coming before the QuEST Forum.
The QuEST Forum establishes and maintains a common set of quality
management system requirements and measurements built on currently used
industry standards, including ISO 9001:2000. The requirements and
measurements promote consistency and efficiency, reduce redundancy and
improve customer satisfaction. They also enable suppliers to improve quality
and reliability, reduce costs, and increase competitiveness.
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Section 1

Section 1 - Introduction

Introduction
The TL 9000 handbooks (TL 9000 Quality Management System Requirements
Handbook and TL 9000 Quality Management System Measurements Handbook)
are designed specifically for the telecommunications industry to document
industry quality management system requirements and measurements.
The TL 9000 Quality Management System Requirements Handbook establishes
a common set of quality management system requirements for suppliers of
telecommunications products: hardware, software, and services. The
requirements are built on existing industry standards, including ISO 9001. The
TL 9000 Quality Management System Measurements Handbook defines a
minimum set of performance measurements. The measurements are selected to
measure progress and evaluate results of quality management system
implementation.

1.1 Goals

1.2 Purpose

1.3 Benefits of
Implementation

The goals of TL 9000 are to:
•

Foster quality management systems that effectively and efficiently protect the
integrity and use of telecommunications products: hardware, software, and
services,

•

Establish and maintain a common set of quality management system
requirements,

•

Reduce the number of telecommunications quality management system
standards,

•

Define effective cost and performance-based measurements to guide
progress and evaluate results of quality management system
implementation,

•

Drive continual improvement,

•

Enhance customer-supplier relationships, and

•

Leverage industry conformity assessment processes.

The purpose of TL 9000 is to define the telecommunications quality management
system requirements for the design, development, production, delivery,
installation, and maintenance of products: hardware, software, and services.
Included in TL 9000 are performance-based measurements that quantify
reliability and quality performance of these products. Long-term goals include
both cost and performance-based measurements.
Suppliers of telecommunication products, their customers, service providers,
and the end subscribers will all benefit from the implementation of TL 9000.
Expected benefits are:
•

Continual improvement of service to subscribers,

•

Enhanced relationships between the organization and its customers,

•

Standardization of quality management system requirements,

•

Efficient management of external audits and site visits,
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1.4 Relationship to
ISO 9001 and Other
Requirements

Section 1 - Introduction

•

Uniform measurements,

•

Overall cost reduction and increased competitiveness,

•

Enhanced management and improvement of the organization’s performance,
and

•

Industry benchmarks for TL 9000 measurements.

The QuEST Forum maintains compatibility with other sets of requirements and
standards. TL 9000 provides a telecommunications-specific set of requirements
built on an ISO 9001:2000 framework. See the Bibliography for the standards
and requirements that were considered during the development of TL 9000.
Characteristics of the TL 9000 relationship to other requirements are:

1.5 Customer
Communication

1.6 Developing
and Maintaining
the TL 9000
Handbooks

•

TL 9000 includes ISO 9001:2000 and future revisions will be incorporated,

•

Conformance to TL 9000 constitutes conformance to corresponding
ISO 9001:2000 requirements, and

•

It is the intent of the QuEST Forum that conformance to TL 9000 will
eliminate the need for conformance to other telecommunications quality
management standards.

TL 9000 requires an organization to establish and maintain a process for
communicating with its customer base; see 5.2.C.2 “Customer Communication
Procedures.” In addition, see Appendix F, “Guidance for Communication with
Customers.”
The QuEST Forum is responsible for the development, publication, distribution,
and maintenance of the TL 9000 handbooks. Change requests for the
handbooks, following their initial publication, are to be submitted to the QuEST
Forum Administrator. Any user of the handbooks may submit change requests.
Change requests will be forwarded to the appropriate handbook section
chairperson by the QuEST Forum Administrator, and will be considered for the
next revision. A change request/feedback form is available at the QuEST Forum
web site (http://www.questforum.org/).
Final approval of all changes to TL 9000 handbooks will be by vote of the QuEST
Forum voting members in accordance with the QuEST Forum’s bylaws. Reissue of the TL 9000 handbooks will be determined by the QuEST Forum, but not
to exceed five years following the last issue date. When the QuEST Forum
determines there are changes necessary in TL 9000 that could impact third party
registration, then addenda or similar communication mechanisms will be
employed to inform the industry of corrections and updates to the TL 9000
handbooks.

1.7 Implementation When a new release of this handbook is published, all changes become effective
on the date of publication unless otherwise noted in the handbook. The new
of Revisions
handbook may be used immediately on publication. Organizations seeking to
achieve or maintain registration may continue to use the previous release of the
handbook for 12 months after the date of publication of the new release. At that
point, the old release becomes obsolete and may no longer be used for any
registration or surveillance activities.
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Section 2
2.1 Overall
Structure

Section 2 - Structure

Structure
TL 9000 is structured in layers (see Figure 2.1-1):
•

International Standard ISO 9001:2000,

•

Common TL 9000 Requirements,

•

Hardware, Software, and Services Specific Quality Management System
Requirements,

•

Common TL 9000 Measurements, and

•

Hardware, Software, and Services Specific Quality Management System
Measurements.

International Standard ISO 9001:2000
Common TL 9000 Requirements
Hardware Specific Software Specific Services Specific
Requirements
Requirements
Requirements
Common TL 9000 Measurements
Hardware Specific Software Specific Services Specific
Measurements
Measurements
Measurements

T
L
9
0
0
0

Figure 2.1-1 - The TL 9000 Model

2.2 Structure of
Sections

ISO 9001:2000 has been adopted as the foundation for this handbook. All
references to ISO 9001 are printed in Italics and enclosed in a text box. For the
purposes of TL 9000, the term “product,” as used within the ISO 9000
series, includes hardware, software, and services.
Interpretations and supplemental quality management system requirements have
been harmonized and are printed in plain text.
The QuEST Forum retains full control over the content except for material that is
copyrighted by others.
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Sections 4-8 contain the auditable requirements. Each of the TL 9000 specific
requirements is tagged with an identifier to define the related scope of that
requirement. The following describes each of these identifiers:
Code
C
HS
HV
SV
H
S
V

Description
Common (H, S, and V)
Hardware & Software
Hardware & Services
Software & Services
Hardware Only
Software Only
Services Only

Example
5.2.C.1
7.1.HS.1
6.2.2.HV.1
(none)
7.3.2.H.1
7.1.S.1
7.3.3.V.1

The word “shall” indicates mandatory requirements. The word “should”
indicates a preferred approach. Organizations choosing other approaches must
be able to show that their approach meets the intent of TL 9000. Where the
words “typical” and “examples” are used, an appropriate alternative for the
particular commodity or process should be chosen.
Paragraphs marked “NOTE” are for guidance and are not subject to audit.
Endnotes denoted by [x] refer to bibliographic source material that is not
auditable (see “Bibliography and Endnote Reference”).

2.3 Terminology

The International Standard, ISO 9000:2000 – Quality management systems –
Fundamentals and vocabulary, contains standard definitions of terms used within
this handbook. These definitions are considered part of the provisions
throughout all sections of this handbook.
The supply-chain terminology used is shown as follows:
supplier-------->organization--------->customer
To be consistent with ISO 9001:2000 terminology, the term “organization”
replaces the term “supplier” which was previously used to mean the unit to
which TL 9000 applies. The term “supplier” replaces the previous term
”subcontractor”.
ISO 9001:2000
Terminology Used
in TL 9000 Release 3
Organization
Supplier

ISO 9000:1994
Terminology Previously
Used in TL 9000 Release 2.5
Supplier
Subcontractor
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Section 3

TL 9000 Administration

3.1 Registration
Scope

ISO 9001:2000: 1.2 Application

Section 3 – TL 9000 Administration

All requirements of this International Standard are generic and are intended to be
applicable to all organizations, regardless of type, size and product provided.
Where any requirement(s) of this International Standard cannot be applied due to
the nature of an organization and its product, this can be considered for
exclusion.
Where exclusions are made, claims of conformity to this International Standard
are not acceptable unless these exclusions are limited to requirements within
clause 7, and such exclusions do not affect the organization's ability, or
responsibility, to provide product that meets customer and applicable regulatory
requirements.

3.2 Certification/
Registration
Options

A company seeking registration shall determine, in coordination with its registrar
(certification/registration body), the scope of its TL 9000 registration. The
statement of scope shall be clearly defined within the certificate of registration
and shall include the following:
a) An identification of the organization being registered, which may encompass
an entire company, an organizational unit, combination of units, a facility(ies),
or a limited, defined product line.
b) The certification specialty(ies) relevant to the registered organization are
hardware (H), software (S), services (V), or any combination as defined in
Table 3.2.1 below. The ISO definitions of hardware, software, and services
are as follows:
Hardware is generally tangible and its amount is a countable
characteristic. Processed materials are generally tangible and their
amount is a continuous characteristic. Hardware and processed
materials often are referred to as goods.
Software consists of information and is generally intangible and can be in
the form of approaches, transactions or procedures.
Service is a result of at least one activity necessarily performed at the
interface between the supplier and customer and is generally intangible.
In TL 9000, “common” refers to “hardware, software, and services.”
c) The applicable Release Numbers of both TL 9000 Requirements and
Measurements handbooks (Rx.x/Ry.y).
d) The highest level product family(ies) (i.e. 1 – Switching, 3 – Transmission,…,
7 – Service) relevant to the registration, listed by name and number as
defined in Table A-1 of the TL 9000 Quality Management System
Measurements Handbook.
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TL 9000 supports seven distinct registrations:
TL 9000-H
TL 9000-S
TL 9000-V
TL 9000-H,S
TL 9000-H,V
TL 9000-S,V
TL 9000-H,S,V

R3.0/R3.0
R3.0/R3.0
R3.0/R3.0
R3.0/R3.0
R3.0/R3.0
R3.0/R3.0
R3.0/R3.0

Registrars may use the TL 9000 logo (see Figure. 3.4-1) on the issued
certificates.
Table 3.2.1 identifies the type of registration and the required sections in the
TL 9000 handbooks (as denoted by "X").
TL 9000 Required Conformance
Requirements

Measurements

Type of
Specialty

ISO

Common

Hardware

Software

Services

Common

Hardware

Software

Services

(Italics)

(C)

(H)

(S)

(V)

(C)

(H)

(S)

(V)

TL 9000-H

X

X

X

X

X

TL 9000-S

X

X

TL 9000-V

X

X

TL 9000-H,S

X

X

X
X

TL 9000-H,V

X

X

TL 9000-S,V

X

X

TL 9000-H,S,V

X

X

X

X
X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X
X
X

X

X

X

Table 3.2-1 - Registration Requirements by Specialty Area
The method by which an organization demonstrates conformance to the TL 9000
requirements is by successfully completing a third-party registration audit by an
accredited TL 9000 registrar. For each three-year interval, 100% of the entire
scope of the organization being registered and all applicable TL 9000
requirements and measurements shall be assessed.
For companies with mature quality management systems, there is an alternative
method for maintaining registration (see the Appendix E, “Alternative Method for
Maintaining TL 9000 Registration”).

3.3 Migration Path

The QuEST Forum recognizes the achievement of existing quality management
system efforts. These efforts will be leveraged in the migration path to TL 9000.
Currently implemented quality management systems are considered in the
transition to TL 9000. A matrix defining the steps needed to come into
conformance to TL 9000 is included in Appendix D, “Migration Path, Audit Days,
and Requirements Origin.”
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3.4 Publicizing
Registration

Section 3 – TL 9000 Administration

Members of the telecommunications industry certified by an accredited TL 9000
registrar may publicize the fact that their quality management systems have been
approved for the scope identified on their registration certificates. Organizations
may not state or imply that their products are registered or certified to TL 9000.
The specific rules for publicizing TL 9000 registration are as follows:
•

The registered unit is entitled to use the TL 9000 logo (see Figure 3.4-1,
TL 9000 Logo) on letterheads, brochures and other promotional material,

•

The TL 9000 certificate number should be used in conjunction with the
TL 9000 logo,

•

When a copy of a TL 9000 registration certificate is requested and provided,
the registration profile shall be included as an attachment,

•

The TL 9000 logo shall not be used on manufactured product labeling,
packaging, trade samples, or other statements of product conformance,

•

References to the TL 9000 registration shall only apply to the scope as
defined on the certificate,

•

The TL 9000 logo may be used on flags, buildings, or vehicles,

•

The organization shall not publish or circulate an image of a product with
TL 9000 stamped on or across it,

•

In the event of certification/registration revocation, the certificate holder shall
immediately discontinue all use and distribution of any letterheads;
promotional material bearing the TL 9000 logo, and any claims to
registration,

•

Misuse of the TL 9000 logo may be grounds for withdrawal of registration,

•

Certificate holders shall abide by the requirements of the accreditation bodies
and registrars that issued the certificates, and

•

Products may be advertised as being produced using a TL 9000 registered
quality management system.

TL 9000

Figure 3.4-1 – TL 9000 Logo
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3.5 (Re) Qualifying
Registration
Entities

Section 3 – TL 9000 Administration

The QuEST Forum establishes requirements for accreditation bodies to use in
qualifying registrars. The QuEST Forum defines requirements that registrars
must satisfy to carry out TL 9000 registrations (see Appendix A, “TL 9000
Accreditation Body Implementation Requirements”).
Third-party registration is addressed in the Appendix C, “Registration Guidance.”

3.6 Accreditation
Bodies

3.7 Registrars

3.8 Training

Accredited registrars carry out registration of an organization’s quality
management system to TL 9000. Accreditation of registrars is the responsibility
of accreditation bodies that are recognized by the QuEST Forum. An
accreditation body is responsible for examining registrar qualifications and
processes to certify that they have adequately trained and experienced
personnel, necessary organizational structure and procedure(s), and other
attributes as stated in the Appendix B, “Code of Practice for TL 9000 Registrars.”
A list of recognized accreditation bodies may be found on the QuEST Forum web
site (http://www.questforum.org/).
Registrars are responsible for verifying that the organizations have implemented
a TL 9000 quality management system. In carrying out this responsibility,
registrars must comply with their own procedure(s), the requirements of their
accreditation body(ies), with Appendix B, “Code of Practice for TL 9000
Registrars”, and with Appendix G, “Qualification and Experience Requirements
for TL 9000 Registrar Auditors.” A registrar must be fully recognized by an
accreditation body that is recognized by the QuEST Forum. A list of recognized
TL 9000 accredited registrars may be found on the QuEST Forum web site
(http://www.questforum.org/).
The QuEST Forum is responsible for assuring the availability of appropriate
training to help users correctly and consistently interpret and apply the TL 9000
Quality Management System. The QuEST Forum must approve all training
providers that train registrars’ auditors.
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Section 4 – Quality Management System

Quality management system

4.1 General requirements
The organization shall establish, document, implement and maintain a quality management system and
continually improve its effectiveness in accordance with the requirements of this International Standard.
The organization shall
a) identify the processes needed for the quality management system and their application throughout
the organization (see 1.2),
b) determine the sequence and interaction of these processes,
c) determine criteria and methods needed to ensure that both the operation and control of these
processes are effective,
d) ensure the availability of resources and information necessary to support the operation and
monitoring of these processes,
e) monitor, measure and analyse these processes, and
f) implement actions necessary to achieve planned results and continual improvement of these
processes.
These processes shall be managed by the organization in accordance with the requirements of this
International Standard.
Where an organization chooses to outsource any process that affects product conformity with
requirements, the organization shall ensure control over such processes. Control of such outsourced
processes shall be identified within the quality management system.
NOTE Processes needed for the quality management system referred to above should include processes for
management activities, provision of resources, product realization and measurement.
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4.2 Documentation requirements
4.2.1 General
The quality management system documentation shall include
a) documented statements of a quality policy and quality objectives,
b) a quality manual,
c) documented procedures required by this International Standard,
d) documents needed by the organization to ensure the effective planning, operation and control of its
processes, and
e) records required by this International Standard (see 4.2.4).
NOTE 1 Where the term “documented procedure” appears within this International Standard, this means that the
procedure is established, documented, implemented and maintained.

NOTE 2 The extent of the quality management system documentation can differ from one organization to
another due to
a) the size of organization and type of activities,
b) the complexity of processes and their interactions, and
c) the competence of personnel.
NOTE 3 The documentation can be in any form or type of medium.

4.2.2 Quality manual
The organization shall establish and maintain a quality manual that includes
a) the scope of the quality management system, including details of and justification for any exclusions
(see 1.2),
b) the documented procedures established for the quality management system, or reference to them,
and
c) a description of the interaction between the processes of the quality management system.
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4.2.3 Control of documents
Documents required by the quality management system shall be controlled. Records are a special type of
document and shall be controlled according to the requirements given in 4.2.4.
A documented procedure shall be established to define the controls needed
a)
b)
c)
d)
e)
f)
g)

to approve documents for adequacy prior to issue,
to review and update as necessary and re-approve documents,
to ensure that changes and the current revision status of documents are identified,
to ensure that relevant versions of applicable documents are available at points of use,
to ensure that documents remain legible and readily identifiable,
to ensure that documents of external origin are identified and their distribution controlled, and
to prevent the unintended use of obsolete documents, and to apply suitable identification to them if
they are retained for any purpose.

4.2.3.C.1 Control of Customer-Supplied Documents and Data – The organization shall establish and
maintain a documented procedure(s) to control all customer-supplied documents and data (e.g., network
architecture, topology, capacity, installation termination assignments, and database) if these documents
and data influence the design, verification, validation, inspection and testing, or servicing the product.

4.2.4 Control of records
Records shall be established and maintained to provide evidence of conformity to requirements and of
the effective operation of the quality management system. Records shall remain legible, readily
identifiable and retrievable. A documented procedure shall be established to define the controls needed
for the identification, storage, protection, retrieval, retention time and disposition of records.
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Management responsibility

5.1 Management commitment
Top management shall provide evidence of its commitment to the development and implementation of the
quality management system and continually improving its effectiveness by
a) communicating to the organization the importance of meeting customer as well as statutory and
regulatory requirements,
b) establishing the quality policy,
c) ensuring that quality objectives are established,
d) conducting management reviews, and
e) ensuring the availability of resources.

5.2 Customer focus
Top management shall ensure that customer requirements are determined and are met with the aim of
enhancing customer satisfaction (see 7.2.1 and 8.2.1).
5.2.C.1 Customer Relationship Development – Top management shall demonstrate active involvement
in establishing and maintaining mutually-beneficial relationships between the organization and its
customers. [4]
5.2.C.2 Customer Communication Procedures – The organization shall establish and maintain a
documented procedure(s) for communicating with selected customers. The documented procedure(s)
shall include:
a) a strategy and criteria for customer selection,
b) a method for the organization and its customers to share joint expectations and improve the quality of
products, and
c) a joint review with the customer at defined intervals covering the status of shared expectations and
including a method to track the resolution of issues. [4]
5.2.C.2-NOTE 1: It is recognized that it is not possible for an organization to provide the same level of
communication with all its customers. The level provided may depend on the amount of business with the
customer, the history of problems, customer expectations, and other factors (see Appendix F, “Guidance
for Communication with Customers”).
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5.3 Quality policy
Top management shall ensure that the quality policy
a) is appropriate to the purpose of the organization,
b) includes a commitment to comply with requirements and continually improve the effectiveness of the
quality management system,
c) provides a framework for establishing and reviewing quality objectives,
d) is communicated and understood within the organization, and
e) is reviewed for continuing suitability.

5.4 Planning
5.4.1 Quality objectives
Top management shall ensure that quality objectives, including those needed to meet requirements for
product [see 7.1 a)], are established at relevant functions and levels within the organization. The quality
objectives shall be measurable and consistent with the quality policy.
5.4.1.C.1 Quality Objectives – Objectives for quality shall include targets for the TL 9000 measurements
defined in the TL 9000 Quality Management System Measurements Handbook.

5.4.2 Quality management system planning
Top management shall ensure that
a) the planning of the quality management system is carried out in order to meet the requirements given
in 4.1, as well as the quality objectives, and
b) the integrity of the quality management system is maintained when changes to the quality
management system are planned and implemented.
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5.4.2.C.1 Long- and Short-Term Quality Planning – The organization’s quality planning activities shall
include long- and short-term plans with goals for improving quality and customer satisfaction.
Performance to these goals shall be monitored and reported. These plans shall address:
a) cycle time,
b) customer service,
c) training,
d) cost,
e) delivery commitments, and
f) product reliability.
5.4.2.C.1-NOTE 1: Top Management should demonstrate their active involvement in long- and shortterm quality planning.
5.4.2.C.2 Customer Input – The organization shall implement methods for soliciting and considering
customer input for quality planning activities. The organization should establish joint quality improvement
programs with customers. [4]
5.4.2.C.3 Supplier Input – The organization shall implement methods for soliciting and using supplier
input for quality planning activities. [4]

5.5 Responsibility, authority and communication
5.5.1 Responsibility and authority
Top management shall ensure that responsibilities and authorities are defined and communicated within
the
organization.
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5.5.2 Management representative
Top management shall appoint a member of management who, irrespective of other responsibilities, shall
have responsibility and authority that includes
a) ensuring that processes needed for the quality management system are established, implemented
and maintained,
b) reporting to top management on the performance of the quality management system and any need
for improvement, and
c) ensuring the promotion of awareness of customer requirements throughout the organization.
NOTE The responsibility of a management representative can include liaison with external parties on matters relating
to the quality management system.

5.5.3 Internal communication
Top management shall ensure that appropriate communication processes are established within the
organization and that communication takes place regarding the effectiveness of the quality management
system.
5.5.3.C.1 Organization Performance Feedback – The organization shall inform employees of its quality
performance and the level of customer satisfaction. [4]

5.6 Management review
5.6.1 General
Top management shall review the organization's quality management system, at planned intervals, to
ensure its continuing suitability, adequacy and effectiveness. This review shall include assessing
opportunities for improvement and the need for changes to the quality management system, including the
quality policy and quality objectives.
Records from management reviews shall be maintained (see 4.2.4).

TL 9000 Quality Management System Requirements Handbook 3.0
Для учебных целей

5-4

Для учебных целей

Section 5 – Management Responsibility

5.6.2 Review input
The input to management review shall include information on
a)
b)
c)
d)
e)
f)
g)

results of audits,
customer feedback,
process performance and product conformity,
status of preventive and corrective actions,
follow-up actions from previous management reviews,
changes that could affect the quality management system, and
recommendations for improvement.

5.6.3 Review output
The output from the management review shall include any decisions and actions related to
a) improvement of the effectiveness of the quality management system and its processes,
b) improvement of product related to customer requirements, and
c) resource needs.
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Resource management

6.1 Provision of resources
The organization shall determine and provide the resources needed
a) to implement and maintain the quality management system and continually improve its effectiveness,
and
b) to enhance customer satisfaction by meeting customer requirements.

6.2 Human resources
6.2.1 General
Personnel performing work affecting product quality shall be competent on the basis of appropriate
education, training, skills and experience.

6.2.2 Competence, awareness and training
The organization shall
a) determine the necessary competence for personnel performing work affecting product quality,
b) provide training or take other actions to satisfy these needs,
c) evaluate the effectiveness of the actions taken,
d) ensure that its personnel are aware of the relevance and importance of their activities and how they
contribute to the achievement of the quality objectives, and
e) maintain appropriate records of education, training, skills and experience (see 4.2.4).

6.2.2.C.1 Internal Course Development – When the organization develops internal training courses, it
shall establish and maintain a process for planning, developing, and implementing these courses. [4]
6.2.2.C.2 Quality Improvement Concepts – Those employees that have a direct impact on the quality of
the product, including top management, shall be trained in the fundamental concepts of continual
improvement, problem solving, and customer satisfaction. [4]
6.2.2.C.3 Training Requirements and Awareness – Training requirements shall be defined for all
positions that have a direct impact on the quality of products. Employees shall be made aware of training
opportunities. [4]
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6.2.2.C.4 ESD Training – All employees with functions that involve any handling, storage, packaging,
preservation, or delivery of ESD-sensitive products shall receive training in electrostatic discharge (ESD)
protection prior to performing their jobs.
6.2.2.C.5 Advanced Quality Training – The organization shall offer appropriate levels of advanced
quality training. Examples of advanced quality training may include statistical techniques, process
capability, statistical sampling, data collection and analysis, problem identification, problem analysis, and
corrective and preventive action. [5]
6.2.2.C.6 Training Content – Where the potential for hazardous conditions exists, training content should
include the following:
a) task execution,
b) personal safety,
c) awareness of hazardous environment, and
d) equipment protection.
6.2.2.HV.1 Operator Qualification – The organization shall establish operator qualification and
requalification requirements for all applicable processes. These requirements, at a minimum, shall
address employee education, experience, training, and demonstrated skills. The organization shall
communicate this information to all affected employees. [4]

6.3 Infrastructure
The organization shall determine, provide and maintain the infrastructure needed to achieve conformity to
product requirements. Infrastructure includes, as applicable
a) buildings, workspace and associated utilities,
b) process equipment (both hardware and software), and
c) supporting services (such as transport or communication).

6.4 Work environment
The organization shall determine and manage the work environment needed to achieve conformity to
product requirements.
6.4.C.1 Work Areas – Areas used for handling, storage, and packaging of products shall be clean, safe,
and organized to ensure that they do not adversely affect quality or personnel performance. [5]
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Product realization

7.1 Planning of product realization
The organization shall plan and develop the processes needed for product realization. Planning of
product realization shall be consistent with the requirements of the other processes of the quality
management system (see 4.1).
In planning product realization, the organization shall determine the following, as appropriate:
a) quality objectives and requirements for the product;
b) the need to establish processes, documents, and provide resources specific to the product;
c) required verification, validation, monitoring, inspection and test activities specific to the product and
the criteria for product acceptance;
d) records needed to provide evidence that the realization processes and resulting product meet
requirements (see 4.2.4)
The output of this planning shall be in a form suitable for the organization's method of operations.
NOTE 1 A document specifying the processes of the quality management system (including the product realization
processes) and the resources to be applied to a specific product, project or contract, can be referred to as a quality
plan.
NOTE 2 The organization may also apply the requirements given in 7.3 to the development of product realization
processes.

7.1.C.1 Life Cycle Model – The organization shall establish and maintain an integrated set of guidelines
that covers the life cycle of its products. This framework shall contain, as appropriate, the processes,
activities, and tasks involved in the concept, definition, development, production, operation, maintenance,
and (if required) disposal of products, spanning the life of the products. [10]
7.1.C.2 New Product Introduction – The organization shall establish and maintain a documented
procedure(s) for introducing new products for General Availability.
7.1.C.2-NOTE 1: The new product introduction program should include provisions for such programs as:
quality and reliability prediction studies, pilot production, demand and capacity studies, sales and service
personnel training, and new product post-introduction evaluations.
7.1.C.3 Disaster Recovery – The organization shall establish and maintain methods for disaster
recovery to ensure the organization’s ability to recreate and service the product throughout its life cycle. [10]
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7.1.C.4 End of Life Planning – The organization shall establish and maintain a documented
procedure(s) for the discontinuance of manufacturing and/or support of a product by the operation and
service organizations. The documented procedure(s) should include:
a) cessation of full or partial support after a certain period of time,
b) archiving product documentation and software,
c) responsibility for any future residual support issues,
d) transition to the new product, if applicable, and
e) accessibility of archive copies of data. [10]
7.1.HS.1 Configuration Management Plan – The organization shall establish and maintain a
configuration management plan, which should include:
a) identification and scope of the configuration management activities,
b) schedule for performing these activities,
c) configuration management tools,
d) configuration management methods and documented procedure(s),
e) organizations and responsibilities assigned to them,
f) level of required control for each configuration item, and
g) point at which items are brought under configuration management. [10]
7.1.HS.1-NOTE 1: General work instructions defining general configuration management tasks and
responsibilities need not be replicated as part of a specific documented configuration management plan.
7.1.S.1 Estimation – The organization shall establish and maintain a method for estimating and tracking
project factors during project planning, execution, and change management. [11]
7.1.S.1-NOTE 1: Project factors should include product size, complexity, effort, staffing, schedules, cost,
quality, reliability, and productivity.
7.1.S.2 Computer Resources – The organization shall establish and maintain methods for estimating
and tracking critical computer resources for the target computer, the computer on which the software is
intended to operate. Examples of these resources are utilization of memory, throughput, real time
performance, and I/O channels. [11]
7.1.S.3 Support Software and Tools Management – The organization shall ensure that internally
developed support software and tools used in the product life cycle are subject to the appropriate quality
method(s). Tools to be considered include: design and development tools, testing tools, configuration
management tools, and documentation tools. [11]
7.1.V.1 Service Delivery Plan – Suppliers that are responsible for the delivery or implementation of a
service, and are not responsible for the design and development of that service, shall comply with the
Project Plan requirements of 7.3.1.C.1.
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7.2 Customer-related processes
7.2.1 Determination of requirements related to the product
The organization shall determine
a) requirements specified by the customer, including the requirements for delivery and post-delivery
activities,
b) requirements not stated by the customer but necessary for specified or intended use, where known,
c) statutory and regulatory requirements related to the product, and
d) any additional requirements determined by the organization.

7.2.2 Review of requirements related to the product
The organization shall review the requirements related to the product. This review shall be conducted
prior to the organization's commitment to supply a product to the customer (e.g. submission of tenders,
acceptance of contracts or orders, acceptance of changes to contracts or orders) and shall ensure that
a) product requirements are defined,
b) contract or order requirements differing from those previously expressed are resolved, and
c) the organization has the ability to meet the defined requirements.
Records of the results of the review and actions arising from the review shall be maintained (see 4.2.4).
Where the customer provides no documented statement of requirement, the customer requirements shall
be confirmed by the organization before acceptance.
Where product requirements are changed, the organization shall ensure that relevant documents are
amended and that relevant personnel are made aware of the changed requirements.
NOTE In some situations, such as internet sales, a formal review is impractical for each order. Instead the review can
cover relevant product information such as catalogues or advertising material.

7.2.2.C-NOTE 1: The contract review process should include:
a) product acceptance planning and review,
b) handling of problems detected after product acceptance, including customer complaints and claims,
and
c) responsibility of removal and/or correction of nonconformities after applicable warranty period or
during product maintenance contract period. [9]
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7.2.2.C-NOTE 2: The product acceptance plan should include as appropriate:
a) acceptance review process,
b) acceptance criteria,
c) documented test procedure(s),
d) test environment,
e) test cases,
f) test data,
g) resources involved,
h) method(s) for problem tracking and resolution, and
i) required acceptance test reports. [10]

7.2.3 Customer communication
The organization shall determine and implement effective arrangements for communicating with
customers in relation to
a) product information,
b) enquiries, contracts or order handling, including amendments, and
c) customer feedback, including customer complaints.
7.2.3.C.1 Notification About Problems – The organization shall establish and maintain a documented
procedure(s) to notify all customers who may be affected by a reported problem that is service
affecting. [5]
7.2.3.C.2 Problem Severity – The organization shall assign severity levels to customer reported
problems based on the impact to the customer in accordance with the definitions of critical, major, and
minor problem reports contained in the glossary of this handbook. The severity level shall be used in
determining the timeliness of the organization’s response. [11]
7.2.3.C.2-NOTE 1: The customer and the organization should jointly determine the priority for resolving
customer-reported problems.
7.2.3.C.3 Problem Escalation – The organization shall establish and maintain a documented escalation
procedure(s) to resolve customer-reported problems. [11]
7.2.3.C.4 Customer Feedback – The organization shall establish and maintain a documented
procedure(s) to provide the customer with feedback on their problem reports in a timely manner.
7.2.3.H.1 Organization’s Recall Process – The organization shall establish and maintain a documented
procedure(s) for identifying and recalling products that are unfit to remain in service.
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7.3 Design and development
7.3.1 Design and development planning
The organization shall plan and control the design and development of product.
During the design and development planning, the organization shall determine
a) the design and development stages,
b) the review, verification and validation that are appropriate to each design and development stage,
and
c) the responsibilities and authorities for design and development.
The organization shall manage the interfaces between different groups involved in design and
development to ensure effective communication and clear assignment of responsibility.
Planning output shall be updated, as appropriate, as the design and development progresses.
7.3.1.C.1 Project Plan – The organization shall establish and maintain a project plan based on the
defined product life cycle model. The plan should include:
a) project organizational structure,
b) project roles and responsibilities,
c) interfaces with internal and external organizations,
d) means for scheduling, tracking, issue resolution, and reporting,
e) budgets, staffing, and schedules associated with project activities,
f) method(s), standards, documented procedure(s), and tools to be used,
g) references to related plans (e.g., development, testing, configuration management, and quality),
h) project-specific environment and physical resource considerations (e.g., development, user
documentation, testing, and operation),
i) customer, user, and supplier involvement during the product life cycle (e.g., joint reviews, informal
meetings, and approvals),
j) management of project quality,
k) risk management and contingency plans (e.g., technical, cost and schedules),
l) performance, safety, security, and other critical requirements,
m) project-specific training requirements,
n) required certifications,
o) proprietary, usage, ownership, warranty, licensing rights, and
p) post-project analysis. [10]
7.3.1.C.1-NOTE 1: The project plan and any related plans may be an independent document, a part of
another document, or comprised of several documents.
7.3.1.C.1-NOTE 2: General work instructions defining tasks and responsibilities common to all
development projects need not be replicated as part of a project plan.
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7.3.1.C.2 Requirements Traceability – The organization shall establish and maintain a method to trace
documented requirements through design and test. [11]
7.3.1.C.2-NOTE 1: The organization should establish communication methods for dissemination of
product requirements and changes to requirements to all impacted parties identified in the project plan.
7.3.1.C.3 Test Planning – Test plans shall be documented and results recorded. Test plans should
include:
a) scope of testing (e.g., unit, feature, integration, system, acceptance),
b) types of tests to be performed (e.g., functional, boundary, usability, performance, regression,
interoperability),
c) traceability to requirements,
d) test environment (e.g., relevancy to customer environment, operational use),
e) test coverage (degree to which a test verifies a product’s functions, sometimes expressed as a
percent of functions tested),
f) expected results,
g) data definition and database requirements,
h) set of tests, test cases (inputs, outputs, test criteria), and documented test procedure(s),
i) use of external testing, and
j) method of reporting and resolving defects. [11]
7.3.1.C.3-NOTE 1: Testing may be covered at several levels.
7.3.1.S.1 Integration Planning – The organization shall develop and document a plan to integrate the
software components into the product to ensure they interact as designed. The plan shall include:
a) methods and documented procedure(s),
b) responsibilities,
c) schedule for integration, and
d) test requirements. [10]
7.3.1.S.2 Migration Planning – The organization shall develop and document a migration plan when a
system or software product is planned to be migrated from an old to a new environment. The plan should
include the following:
a) requirements analysis and definition of migration,
b) development of migration tools,
c) conversion of product and data,
d) migration execution,
e) migration verification, and
f) support for the old environment in the future. [10]
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7.3.2 Design and development inputs
Inputs relating to product requirements shall be determined and records maintained (see 4.2.4). These
inputs shall include
a)
b)
c)
d)

functional and performance requirements,
applicable statutory and regulatory requirements,
where applicable, information derived from previous similar designs, and
other requirements essential for design and development.

These inputs shall be reviewed for adequacy. Requirements shall be complete, unambiguous and not in
conflict with each other.
7.3.2.C.1 Customer and Supplier Input – The organization shall establish and maintain methods for
soliciting and using customer and supplier input during the development of new or revised product
requirements. [4]
7.3.2.C.2 Design and Development Requirements – Design and development requirements shall be
defined and documented, and should include:
a) quality and reliability requirements,
b) functions and capabilities of the product,
c) business, organizational, and user requirements,
d) safety, environmental, and security requirements,
e) installability, usability, and maintainability requirements,
f) design constraints, and
g) testing requirements. [10]
7.3.2.H.1 Content of Requirements – The product requirements shall include, but are not limited to:
a) nominal values and tolerances,
b) maintainability needs, and
c) end-item packaging requirements. [5]
7.3.2.S.1 Identification of Software Requirements – The organization shall determine, analyze, and
document the software component requirements of the system. [10]
7.3.2.S.2 Requirements Allocation – The organization shall document the allocation of the product
requirements to the product architecture. [9]
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7.3.3 Design and development outputs
The outputs of design and development shall be provided in a form that enables verification against the
design and development input and shall be approved prior to release.
Design and development outputs shall
a)
b)
c)
d)

meet the input requirements for design and development,
provide appropriate information for purchasing, production and for service provision,
contain or reference product acceptance criteria, and
specify the characteristics of the product that are essential for its safe and proper use.

7.3.3.S.1 Software Design and Development Output – Software design and development outputs
should include, but are not limited to:
a) system architecture,
b) system detailed design,
c) source code, and
d) user documentation. [9]
7.3.3.V.1 Services Design and Development Output – The required output from the services design
and development shall contain a complete and precise statement of the service to be provided. Design
and development outputs shall include, but are not limited to:
a) service delivery procedures,
b) resource and skill requirements,
c) reliance on suppliers,
d) service characteristics subject to customer evaluation, and
e) standards of acceptability for each service characteristic. [13]

7.3.4 Design and development review
At suitable stages, systematic reviews of design and development shall be performed in accordance with
planned arrangements (see 7.3.1)
a) to evaluate the ability of the results of design and development to meet requirements, and
b) to identify any problems and propose necessary actions.
Participants in such reviews shall include representatives of functions concerned with the design and
development stage(s) being reviewed. Records of the results of the reviews and any necessary actions
shall be maintained (see 4.2.4).
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7.3.5 Design and development verification
Verification shall be performed in accordance with planned arrangements (see 7.3.1) to ensure that the
design and development outputs have met the design and development input requirements. Records of
the results of the verification and any necessary actions shall be maintained (see 4.2.4).

7.3.6 Design and development validation
Design and development validation shall be performed in accordance with planned arrangements (see
7.3.1) to ensure that the resulting product is capable of meeting the requirements for the specified
application or intended use, where known. Wherever practicable, validation shall be completed prior to
the delivery or implementation of the product. Records of the results of validation and any necessary
actions shall be maintained (see 4.2.4).
7.3.6.C-NOTE 1: Organizations should include customer(s) or a third party during various validation
stages, as appropriate.
7.3.6.S.1 Release Management – The organization shall establish and maintain a documented
procedure(s) to control the release and delivery of software products and documentation. The
documented procedure(s) should include methods to provide for the following:
a) release planning information delivered to the customer sufficiently in advance of the release,
b) product introduction and release schedules to the customer,
c) detailed descriptions of product features delivered and changes incorporated in new software
products or releases, and
d) advising the customer of current or planned changes. [11]

7.3.7 Control of design and development changes
Design and development changes shall be identified and records maintained. The changes shall be
reviewed, verified and validated, as appropriate, and approved before implementation. The review of
design and development changes shall include evaluation of the effect of the changes on constituent
parts and product already delivered.
Records of the results of the review of changes and any necessary actions shall be maintained (see
4.2.4).
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7.3.7.C.1 Change Management Process – The organization shall establish and maintain a process to
ensure that all requirements and design changes, which may arise at any time during the product life
cycle, are managed and tracked in a systematic and timely manner and do not adversely affect quality,
reliability, and design intent. Management of changes should include:
a) impact analysis,
b) planning,
c) implementation,
d) testing,
e) documentation,
f) communication, and
g) review and approval. [5]
7.3.7.C.2 Informing Customers – The organization shall establish and maintain a documented
procedure(s) to ensure that customers are informed when design changes affect contractual
commitments. [5]
7.3.7.HS.1 Problem Resolution Configuration Management – The organization shall establish an
interface between problem resolution and configuration management to ensure that fixes to problems are
incorporated in future revisions. [11]
7.3.7.H.1 Component Changes – The organization shall have a documented procedure(s) in place to
ensure that material or component substitutions or changes do not adversely affect product quality or
performance. The documented procedure(s) should include:
a) functional testing,
b) qualification testing,
c) stress testing,
d) approved parts listing, and/or
e) critical parts listing.

7.4 Purchasing
7.4.1 Purchasing process
The organization shall ensure that purchased product conforms to specified purchase requirements. The
type and extent of control applied to the supplier and the purchased product shall be dependent upon the
effect of the purchased product on subsequent product realization or the final product.
The organization shall evaluate and select suppliers based on their ability to supply product in
accordance with the organization's requirements. Criteria for selection, evaluation and re-evaluation shall
be established. Records of the results of evaluations and any necessary actions arising from the
evaluation shall be maintained (see 4.2.4).
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7.4.1.C.1 Purchasing Procedure(s) – The documented purchasing procedure(s) shall include:
a) product requirements definition,
b) risk analysis and management,
c) qualification criteria,
d) contract definition,
e) proprietary, usage, ownership, warranty, and licensing rights are satisfied,
f) future support for the product is planned,
g) ongoing supply-base management and monitoring,
h) supplier selection criteria,
i) supplier re-evaluation, and
k) feedback to key suppliers based on data analysis of supplier performance. [10]
7.4.1.C.1-NOTE 1: The documented procedure(s) should be applicable to off-the-shelf product. This
typically includes original equipment manufacturer (OEM) products used in manufacturing and
commercial off-the-shelf (COTS) products used in software systems.

7.4.2 Purchasing information
Purchasing information shall describe the product to be purchased, including where appropriate
a) requirements for approval of product, procedures, processes and equipment,
b) requirements for qualification of personnel, and
c) quality management system requirements.
The organization shall ensure the adequacy of specified purchase requirements prior to their
communication to the supplier.

7.4.3 Verification of purchased products
The organization shall establish and implement the inspection or other activities necessary for ensuring
that purchased product meets specified purchase requirements.
Where the organization or its customer intends to perform verification at the supplier's premises, the
organization shall state the intended verification arrangements and method of product release in the
purchasing information.
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7.5 Production and service provision
7.5.1 Control of production and service provision
The organization shall plan and carry out production and service provision under controlled conditions.
Controlled conditions shall include, as applicable
a)
b)
c)
d)
e)
f)

the availability of information that describes the characteristics of the product,
the availability of work instructions, as necessary,
the use of suitable equipment,
the availability and use of monitoring and measuring devices,
the implementation of monitoring and measurement, and
the implementation of release, delivery and post-delivery activities.

7.5.1.C.1 Organization’s Support Program – The organization shall ensure that customers are provided
support to resolve product related problems. [5]
7.5.1.C.2 Service Resources – The organization shall provide customer contact employees with
appropriate tools, training, and resources necessary to provide effective and timely customer service.

[4]

7.5.1.HS.1 Emergency Service – The organization shall ensure that services and resources are
available to support recovery from emergency failures of product in the field throughout its expected
life. [4]
7.5.1.HS.2 Installation Plan – The organization shall establish and maintain a documented installation
plan. The installation plan shall identify the resources, the information required, and list the sequence of
events. The results associated with the installation sequence shall be documented. [10]
7.5.1.S.1 Patching Procedure(s) – The organization shall establish and maintain a documented
procedure(s) that guide the decision to solve problems by patching.
a) The documented procedure(s) shall address patch development procedures, propagation (forward
and backward), and resolution.
b) The documented procedure(s) shall be consistent with customer needs or contractual requirements
for maintenance support.
c) The organization shall provide the customer with a statement of impact on the customer's operation
for each patch. [11]
7.5.1.S.2 Patch Documentation – The organization shall establish and maintain methods to ensure that
all documentation required to describe, test, install, and apply a patch has been verified and delivered
with the patch. [11]
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7.5.1.S.3 Replication – The organization shall establish and maintain a documented procedure(s) for
replication, which should include the following:
a) identification of master copy,
b) identification of replicate copies for delivery,
c) quantity of replicates to deliver,
d) type of media,
e) labeling,
f) identification of required documentation such as user guides,
g) packaging of documentation, and
h) control of environment to ensure repeatable replication. [9]
7.5.1.V.1 Software Used in Service Delivery – Organizations shall document and implement processes
for the maintenance and control of software used in service delivery to ensure continued process
capability and integrity.
7.5.1.V.2 Tool Changes – The organization shall have a documented procedure(s) in place to ensure
that substitutions or changes to tools used in performing the service do not adversely affect the quality of
the service.

7.5.2 Validation of processes for production and service provision
The organization shall validate any processes for production and service provision where the resulting
output cannot be verified by subsequent monitoring or measurement. This includes any processes where
deficiencies become apparent only after the product is in use or the service has been delivered.
Validation shall demonstrate the ability of these processes to achieve planned results.
The organization shall establish arrangements for these processes including, as applicable
a)
b)
c)
d)
e)

defined criteria for review and approval of the processes,
approval of equipment and qualification of personnel,
use of specific methods and procedures,
requirements for records (see 4.2.4), and
revalidation.

7.5.2.HV.1 Operational Changes – Each time a significant change is made in the established operation
(e.g., a new operator, new machine, or new technique), a critical examination shall be made of the first
unit(s)/service(s) processed after the change. [5]
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7.5.3 Identification and traceability
Where appropriate, the organization shall identify the product by suitable means throughout product
realization.
The organization shall identify the product status with respect to monitoring and measurement
requirements.
Where traceability is a requirement, the organization shall control and record the unique identification of
the product (see 4.2.4).
NOTE In some industry sectors, configuration management is a means by which identification and traceability are
maintained.

7.5.3.HS.1 Product Identification – The organization shall establish and maintain a process for the
identification of each product and the level of required control. For each product and its versions, the
following shall be identified where they exist:
a) product documentation,
b) development or production tools essential to repeat product creation,
c) interfaces to other products, and
d) software and hardware environment. [9]
7.5.3.H.1 Traceability for Recall – Field Replaceable Units (FRU) shall be traceable throughout the
product life cycle in a way that helps organizations and their customers to identify products being recalled,
needing to be replaced, or modified.
7.5.3.H.2 Traceability of Design Changes – The organization shall establish and maintain a
documented procedure(s) which provides traceability of design changes to identifiable manufacturing
dates, lots, or serial numbers.

7.5.4 Customer property
The organization shall exercise care with customer property while it is under the organization's control or
being used by the organization. The organization shall identify, verify, protect and safeguard customer
property provided for use or incorporation into the product. If any customer property is lost, damaged or
otherwise found to be unsuitable for use, this shall be reported to the customer and records maintained
(see 4.2.4).
NOTE Customer property can include intellectual property.
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7.5.5 Preservation of product
The organization shall preserve the conformity of product during internal processing and delivery to the
intended destination. This preservation shall include identification, handling, packaging, storage and
protection. Preservation shall also apply to the constituent parts of a product.
7.5.5.C.1 Anti-Static Protection – Anti-static protection shall be employed, where applicable, for
components and products susceptible to electrostatic discharge (ESD) damage. Consider components
and products such as: integrated circuits, printed wiring board assemblies, magnetic tapes and/or disks,
and other media used for software or data storage. [5]
7.5.5.HS.1 Packaging and Labeling Audit – The organization shall include a packaging and labeling
audit in the quality plan or documented procedure(s). This may include, for example, marking, labeling,
kitting, documentation, customer-specific marking, and correct quantities.
7.5.5.HS.1-NOTE 1: This audit is normally done on products ready to ship.
7.5.5.H.1 Deterioration – Where the possibility of deterioration exists, materials in storage shall be
controlled (e.g., date stamped/coded) and materials with expired dates shall be deemed nonconforming. [5]
7.5.5.S.1 Software Virus Protection – The organization shall establish and maintain methods for
software virus prevention, detection, and removal from the deliverable product. [9]
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7.6 Control of monitoring and measuring devices
The organization shall determine the monitoring and measurement to be undertaken and the monitoring
and measuring devices needed to provide evidence of conformity of product to determined requirements
(see 7.2.1).
The organization shall establish processes to ensure that monitoring and measurement can be carried
out and are carried out in a manner that is consistent with the monitoring and measurement requirements.
Where necessary to ensure valid results, measuring equipment shall
a) be calibrated or verified at specified intervals, or prior to use, against measurement standards
traceable to international or national measurement standards; where no such standards exist, the
basis used for calibration or verification shall be recorded;
b) be adjusted or re-adjusted as necessary;
c) be identified to enable the calibration status to be determined;
d) be safeguarded from adjustments that would invalidate the measurement result;
e) be protected from damage and deterioration during handling, maintenance and storage.
In addition, the organization shall assess and record the validity of the previous measuring results when
the equipment is found not to conform to requirements. The organization shall take appropriate action on
the equipment and any product affected. Records of the results of calibration and verification shall be
maintained (see 4.2.4).
When used in the monitoring and measurement of specified requirements, the ability of computer
software to satisfy the intended application shall be confirmed. This shall be undertaken prior to initial use
and reconfirmed as necessary.
NOTE See ISO 10012-1 and ISO 10012-2 for guidance.

7.6.H.1 Identified Equipment – Monitoring and measuring devices that are either inactive or unsuitable
for use shall be visibly identified and not used. All monitoring and measuring devices that do not require
calibration shall be identified. [5]
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Section 8

Measurement, analysis and improvement

8.1 General
The organization shall plan and implement the monitoring, measurement, analysis and improvement
processes needed
a) to demonstrate conformity of the product,
b) to ensure conformity of the quality management system, and
c) to continually improve the effectiveness of the quality management system.
This shall include determination of applicable methods, including statistical techniques, and the extent of
their use.

8.2 Monitoring and measurement
8.2.1 Customer satisfaction
As one of the measurements of the performance of the quality management system, the organization
shall monitor information relating to customer perception as to whether the organization has met
customer requirements. The methods for obtaining and using this information shall be determined.
8.2.1.C.1 Customer Satisfaction Data – The organization shall establish and maintain a method to
collect data directly from customers concerning their satisfaction with provided products. The
organization shall also collect customer data on how well the organization meets commitments and its
responsiveness to customer feedback and needs. This data shall be collected and analyzed. Trends of
the data shall be kept. [4]

TL 9000 Quality Management System Requirements Handbook 3.0
Для учебных целей

8-1

Section 8 – Measurement, Analysis and Improvement
Для учебных целей

8.2.2 Internal audit
The organization shall conduct internal audits at planned intervals to determine whether the quality
management system
a) conforms to the planned arrangements (see 7.1), to the requirements of this International Standard
and to the quality management system requirements established by the organization, and
b) is effectively implemented and maintained.
An audit programme shall be planned, taking into consideration the status and importance of the
processes and areas to be audited, as well as the results of previous audits. The audit criteria, scope,
frequency and methods shall be defined. Selection of auditors and conduct of audits shall ensure
objectivity and impartiality of the audit process.
Auditors shall not audit their own work.
The responsibilities and requirements for planning and conducting audits, and for reporting results and
maintaining records (see 4.2.4) shall be defined in a documented procedure.
The management responsible for the area being audited shall ensure that actions are taken without
undue delay to eliminate detected nonconformities and their causes. Follow-up activities shall include the
verification of the actions taken and the reporting of verification results (see 8.5.2).
NOTE See ISO 10011-1, ISO 10011-2 and ISO 10011-3 for guidance.

8.2.3 Monitoring and measurement of processes
The organization shall apply suitable methods for monitoring and, where applicable, measurement of the
quality management system processes. These methods shall demonstrate the ability of the processes to
achieve planned results. When planned results are not achieved, correction and corrective action shall be
taken, as appropriate, to ensure conformity of the product.
8.2.3.C.1 Process Measurement – Process measurements shall be developed, documented, and
monitored at appropriate points to ensure continued suitability and promote increased effectiveness of
processes. [9]

TL 9000 Quality Management System Requirements Handbook 3.0
Для учебных целей

8-2

Section 8 – Measurement, Analysis and Improvement
Для учебных целей

8.2.4 Monitoring and measurement of product
The organization shall monitor and measure the characteristics of the product to verify that product
requirements have been met. This shall be carried out at appropriate stages of the product realization
process in accordance with the planned arrangements (see 7.1).
Evidence of conformity with the acceptance criteria shall be maintained. Records shall indicate the
person(s) authorizing release of product (see 4.2.4).
Product release and service delivery shall not proceed until the planned arrangements (see 7.1) have
been satisfactorily completed, unless otherwise approved by a relevant authority and, where applicable,
by the customer.
8.2.4.HV.1 Inspection and Test Documentation – Each inspection or testing activity shall have detailed
documentation. Details should include the following:
a) parameters to be checked with acceptable tolerances,
b) the use of statistical techniques, control charts, etc.,
c) sampling plan, including frequency, sample size, and acceptance criteria,
d) handling of nonconformances,
e) data to be recorded,
f) defect classification scheme,
g) method for designating an inspection item or lot, and
h) electrical, functional, and feature testing. [5]
8.2.4.HV.2 Inspection and Test Records – Inspection and test records shall include:
a) product identification,
b) quantity of product inspected,
c) documented inspection procedure(s) followed,
d) person performing the test and inspection,
e) date of inspection and/or test, and
f) number, type, and severity of defects found. [5]
8.2.4.H.1 Periodic Retesting – The organization shall establish and maintain a documented
procedure(s) that ensures products are periodically retested to assess the product's ability to continue to
meet design requirements. [5]
8.2.4.H.2 Content of Testing – The initial test and periodic retest shall be more extensive than the
routine quality tests. The initial test shall include those that are contained in the customer’s and/or
organization’s product specifications and/or contracts. The results of these tests shall be documented. [5]
8.2.4.H.2-NOTE 1: Product specifications may include environmental, vibration, flammability, and
operational stress type testing.
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8.2.4.H.3 Frequency of Testing – The organization shall establish and document the frequency for test
and periodic retest. When determining the test frequency, the organization shall include the following:
a) product complexity and service criticality,
b) number of design, engineering and/or manufacturing changes made to the product and whether the
change(s) affect form, fit, and/or function,
c) changes to the manufacturing process,
d) manufacturing variations, (e.g., tooling wear),
e) material and/or component substitutions and failure rates, and
f) the field performance record of the product. [5]
8.2.4.H.4 Testing of Repair and Return Products – Repair and return products shall be subjected to the
appropriate evaluation(s) and/or test(s) to ensure functionality to product specification. [5]
8.2.4.S.1 Test Documentation – Software tests shall be conducted according to a documented
procedure(s) and the test plan. Documentation of testing shall include:
a) test results,
b) analysis of test results,
c) conformance to expected results, and
d) problem reporting for nonconforming items. [11]

8.3 Control of nonconforming product
The organization shall ensure that product which does not conform to product requirements is identified
and controlled to prevent its unintended use or delivery. The controls and related responsibilities and
authorities for dealing with nonconforming product shall be defined in a documented procedure.
The organization shall deal with nonconforming product by one or more of the following ways:
a) by taking action to eliminate the detected nonconformity;
b) by authorizing its use, release or acceptance under concession by a relevant authority and, where
applicable, by the customer;
c) by taking action to preclude its original intended use or application.
Records of the nature of nonconformities and any subsequent actions taken, including concessions
obtained, shall be maintained (see 4.2.4).
When nonconforming product is corrected it shall be subject to re-verification to demonstrate conformity
to the requirements.
When nonconforming product is detected after delivery or use has started, the organization shall take
action appropriate to the effects, or potential effects, of the nonconformity.
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8.4 Analysis of data
The organization shall determine, collect and analyse appropriate data to demonstrate the suitability and
effectiveness of the quality management system and to evaluate where continual improvement of the
effectiveness of the quality management system can be made. This shall include data generated as a
result of monitoring and measurement and from other relevant sources.
The analysis of data shall provide information relating to
a) customer satisfaction (see 8.2.1),
b) conformity to product requirements (see 7.2.1),
c) characteristics and trends of processes and products including opportunities for preventive action,
and
d) suppliers.

8.4.C.1 Trend Analysis of Nonconforming Product – Trend analysis of discrepancies found in
nonconforming product shall be performed on a defined, regular basis and results utilized as input for
corrective and preventive action.
8.4.H.1 Field Performance Data – The quality management system shall include the collection and
analysis of field performance data which can be used to help identify the cause and frequency of
equipment failure. In addition, no trouble found (NTF) data shall also be maintained. This information
shall be provided to the appropriate organizations to foster continual improvement. [5]
8.4.V.1 Service Performance Data – The quality management system shall include the collection and
analysis of service performance data, which can be used to identify the cause and frequency of service
failure. This information shall be provided to the appropriate organizations to foster continual
improvement of the service. [5]

8.5 Improvement
8.5.1 Continual improvement
The organization shall continually improve the effectiveness of the quality management system through
the use of the quality policy, quality objectives, audit results, analysis of data, corrective and preventive
actions and management review.
8.5.1.C.1 Quality Improvement Program – The organization shall establish and maintain a documented
Quality Improvement Program to improve:
a) customer satisfaction,
b) quality and reliability of the product, and
c) other processes/products/services used within the organization. [5]
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8.5.1.C-NOTE 2: Inputs to the continual improvement process may include lessons learned from past
experience, lessons learned from previous projects, analysis of measurements and post-project reviews,
and comparisons with industry best practices.
8.5.1.C.2 Employee Participation – The organization shall implement methods for encouraging
employee participation in the continual improvement process. [4]

8.5.2 Corrective action
The organization shall take action to eliminate the cause of nonconformities in order to prevent
recurrence. Corrective actions shall be appropriate to the effects of the nonconformities encountered.
A documented procedure shall be established to define requirements for
a)
b)
c)
d)
e)
f)

reviewing nonconformities (including customer complaints),
determining the causes of nonconformities,
evaluating the need for action to ensure that nonconformities do not recur,
determining and implementing action needed,
records of the results of action taken (see 4.2.4), and
reviewing corrective action taken.

8.5.2.C-NOTE 1: Undesirable deviations from plans and objectives are considered nonconformances.
8.5.2.C-NOTE 2: Review of corrective action is intended to ensure that the action taken was effective.
Review activities may include ensuring that root cause was properly identified and addressed, appropriate
containment action was taken, and corrective actions have not introduced additional problems.
8.5.2.C-NOTE 3: Consideration should be given to include training as part of implementing corrective
and preventive actions.
8.5.2.S.1 Problem Resolution – The organization shall establish and maintain a documented
procedure(s) to initiate corrective action once a reported trouble is diagnosed as a problem. The
documented procedure(s) should provide guidelines for distinguishing among potential solutions such as:
a) patching,
b) immediate source code corrections,
c) deferring solutions to a planned release, and
d) providing documented “work-around” operational procedure(s) and resolution within a designated
timeframe based on the severity of the issue. [11]
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8.5.3 Preventive action
The organization shall determine action to eliminate the causes of potential nonconformities in order to
prevent their occurrence. Preventive actions shall be appropriate to the effects of the potential problems.
A documented procedure shall be established to define requirements for
a)
b)
c)
d)
e)

determining potential nonconformities and their causes,
evaluating the need for action to prevent occurrence of nonconformities,
determining and implementing action needed,
records of results of action taken (see 4.2.4), and
reviewing preventive action taken.

TL 9000 Quality Management System Requirements Handbook 3.0
Для учебных целей

8-7

Appendix A – TL 9000 Accreditation Body Implementation Requirements
Для учебных целей

Appendix A

TL 9000 Accreditation Body Implementation
Requirements
Included below are TL 9000 implementation requirements including criteria for
registrar qualification, registrar auditor qualifications, certificates, and upgrading
of registrar accreditation to include TL 9000. These requirements will apply to all
QuEST Forum-recognized accreditation bodies and the registrars qualified by
these accreditation bodies to conduct TL 9000 registrations.

1. Accredited
Registrars

Accredited registrars shall:
1.1
1.2

1.3
1.4
1.5

1.6
1.7

1.8
1.9

1.10

1.11
1.12
1.13
1.14

Provide accreditation bodies with written agreement to conduct TL 9000
registrations in conformance with Appendix B, “Code of Practice for
TL 9000 Registrars.”
Provide accreditation bodies, prior to beginning TL 9000 registrations,
relevant documentation showing that the registrars’ process conforms to
Appendix B, “Code of Practice for TL 9000 Registrars” and the registrar
requirements in these appendices.
Maintain a listing of their TL 9000 qualified auditors.
Have personnel on the governing board/council of experts that have
telecommunications industry experience, as well as expertise in the
specific scope, as defined by the current accreditation body practice.
Have at least one member of the registration decision making body who
has successfully completed and passed the exam of the sector-specific
training. This member shall have veto power with regard to TL 9000
registration decisions.
Utilize auditors that meet the requirements specified in Appendix G
“Qualifications and Experience Requirements for TL 9000 Registrar
Auditors.”
Utilize an audit team, which has at least one member with relevant
experience in the telecommunications industry (see Appendix G
“Qualifications and Experience Requirements For TL 9000 Registrar
Auditors”).
Use the TL 9000 notation on certificates only after the accreditation body
has witnessed and approved a registrar’s TL 9000 audit.
Be permitted, after the witness audit has been satisfactorily completed, to
update the ISO 9001 certificates to TL 9000 certificates of previously
assessed companies who were found to be in conformance with TL 9000.
The registrar shall obtain a witness audit within three months or six audits
of their initial TL 9000 audit and shall be subject to 2.2 below.
Where the registrar does not satisfactorily complete the witness audit, the
registrar shall be responsible for remedies for any previously assessed
companies appropriate to the content and severity of the problems
discovered, and as agreed by the accreditation body. No additional
TL 9000 audits shall be permitted until the accreditation body accepts the
registrar’s corrective actions.
Be permitted to use a full TL 9000 or an ISO 9001 upgrade to TL 9000 as a
witness audit.
Provide certificates of registration to TL 9000 compliant organizations citing
conformance to TL 9000 and the ISO 9001:2000 standard.
Define delisting criteria, and steps for delisting registrants.
Be responsible for remedies for any TL 9000 registrants affected by the
delisting of the registrar by the accreditation body, appropriate to the
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severity of the problems discovered. The accreditation body shall agree on
these remedies.
1.15 Provide transition support for future TL 9000 releases consistent with the
QuEST Forum’s guidance and transition plan.

2. Accreditation
Bodies

Accreditation bodies shall:
2.1
2.2

2.3
2.4

2.5

2.6

2.7

3. The QuEST
Forum

Establish agreements with the QuEST Forum through a Memorandum of
Understanding to adhere to the criteria for recognition set forth by the
QuEST Forum.
Be responsible for providing an auditor (audit team) to witness one of the
initial six TL 9000 audits of any ISO 9001 accredited registrar completing
items 1.1 and 1.2 above. The accreditation body shall notify the QuEST
Forum Administrator of the date when each registrar has successfully
completed the witness audit.
Be responsible in the conduct of witnessing for utilizing any outside experts
or observers needed. This responsibility shall include avoidance of conflict
of interest, availability, and timeliness.
Define:
a) Delisting criteria, and steps for delisting TL 9000 qualified registrars,
and
b) An appropriate process for appeal of a witnessing decision or any
other steps in the TL 9000 process.
Maintain a TL 9000 Qualified Registrar Listing kept up-to-date and
distributed to the QuEST Forum Administrator whenever the listing
changes. These lists shall note new additions or deletions from previous
revisions. Notice of loss of accreditation shall be formally communicated
promptly to the QuEST Forum Administrator.
Provide a certificate, or similar formal notification, that can be used to
document the registrar’s qualification, to each qualified TL 9000 registrar
who has met all requirements of TL 9000 (see Appendix B, “Code of
Practice for TL 9000 Registrars” and this document).
Provide transition support for future TL 9000 releases consistent with the
QuEST Forum’s guidance and transition plan.

The QuEST Forum shall:
3.1

3.2
3.3

3.4

Establish the Forum Administrator as the central point of contact to act as
the clearinghouse for all inquiries, accreditation, registrar and certificationrelated items, issues and concerns. A Review Report template is available
on the QuEST Forum web site (http://www.questforum.org/) for any
corrections or suggestions to the TL 9000 handbooks.
Share appropriate TL 9000 communications with their recognized
accreditation bodies.
Recognize any accreditation body that is a signatory to the International
Accreditation Forum (IAF) Multi Lateral Agreement (MLA) subject to
establishing agreements with the QuEST Forum through a Memorandum
of Understanding to adhere to the criteria for recognition set forth by the
QuEST Forum. These accreditation bodies must implement a mutual
recognition of each other’s witness audits, in support of TL 9000.
Provide guidance and a transition plan for the introduction of future
TL 9000 releases.
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Appendix B

Code of Practice for TL 9000 Registrars
The registrars must be accredited by a body recognized by the QuEST Forum.
The registrar’s scope of accreditation shall cover the activity being registered
(i.e., Hardware, Software, or Services, or any combination). Recognized
accreditation bodies are listed on the QuEST Forum web site,
http://www.questforum.org/.
The assessment shall include evaluation of all organization quality management
system elements for effective implementation of TL 9000 requirements within the
scope of registration.
For each three-year interval, 100% of the entire scope of the organization being
registered and all applicable TL 9000 requirements and measurements shall be
assessed. The Audit Report shall clearly show the part of the system that was
audited on each surveillance visit.
The audit team shall provide a full report on the operation audited per Model B of
the current RvA publication, Guideline for Compiling Reports on Quality System
Audits, to the company within 45 days of each initial and surveillance (partial)
audit unless otherwise agreed by the company. Third-party auditors will identify
nonconformances and opportunities for improvement, as these become evident
during the audit, without recommending specific solutions. These
nonconformances and opportunities shall be included in the report to the
company.
Registrars, or bodies related to a registrar, that have provided quality
management system consulting services and/or private training to a particular
client may not conduct registration services for that client, nor may they supply
auditors.
Each member of the registrar’s team performing audits to TL 9000 requirements
shall have satisfactorily completed the TL 9000 auditor course that has been
approved by the QuEST Forum. Also, a majority of those responsible for making
certification decisions, or at least one with veto authority, shall satisfactorily
complete this training. A certificate will indicate satisfactory completion.
Quality management system consultants to the organization, if present during the
assessment, are limited to the role of observer.
All structural or systemic nonconformances shall be resolved prior to the
issuance of the TL 9000 certificate. All nonconformances are handled in
accordance with the registrar’s standard operating procedure(s).
Registrars are authorized to cite conformance to TL 9000 on ISO certificates,
when they:
a) contract with an organization to follow this Code of Practice, and
b) are accredited by a QuEST Forum-recognized accreditation body to issue
TL 9000 certificates.
The registrar must have a process to settle disputes over interpretations of the
standard.
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Appendix C
Registration
Guidance

Appendix C – Registration Guidance

Registration Guidance
An organization should address the following key steps when it is considering
TL 9000 registration.
a) Determine the scope of the registration. Log on to the QuEST Forum web
site, http://www.questforum.org/, and follow the registration instructions under
the “TL 9000 Registration Repository System (RRS).”
b) If not already in place, develop and implement a documented quality
management system so that it meets or exceeds the TL 9000 Quality
Management System.
c) Conduct a self-assessment and implement any needed improvements to
comply with the TL 9000 Quality Management System.
d) Contract with a TL 9000 accredited registrar to conduct the registration in
accordance with the selected scope.
e) Follow the registrar’s process of registration and surveillance audits to obtain
and maintain the TL 9000 registration.
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Appendix D

Migration Path, Audit Days, and Requirements
Origin
The QuEST Forum recognizes the achievement of existing quality management
systems efforts. These efforts will be leveraged in the migration path to TL 9000.
To follow any of the migration paths below, the TL 9000 candidate must have a
current registration to a recognized Quality Management System. The scope of
the existing registration shall be compared to the scope of the TL 9000
registration being sought. Additions to the existing scope must be assessed to
the TL 9000 requirements.
The following Quality Management System registrations are currently
recognized:
a) ISO 9001:1994
b) ISO 9002:1994
c) ISO 9001:2000
d) QS-9000
Other quality management systems will be recognized as necessary, for example
TickIT.

Migration Paths

This migration process is only to be used during the initial registration process.
Subsequent assessment activities will be conducted per standard registration
procedures.
The migration paths listed below are based on TL 9000 candidates that are
currently registered to the quality management system listed. All areas not
included in the scope of the original registration shall be subject to TL 9000
requirements.
To migrate from TL 9000 Requirements Release 2.5, ISO 9001:1994,
ISO 9002:1994, or QS-9000 to TL 9000 Requirements Release 3.0 the following
must be fulfilled:
•

Satisfy the registrar’s requirements for transition to ISO 9001:2000

•

Conform to all TL 9000 additional requirements and measurements within the
scope of registration.

To migrate from ISO 9001:2000 to TL 9000 Requirements Release 3.0 conform
to all TL 9000 additional requirements and measurements within the scope of
registration.

Audit Days Table

The Audit Days Table defines the minimum number of on-site audit-days
needed to perform a comprehensive TL 9000 audit.
The table shows the minimum number of on-site audit days that should be spent
by the registrar on the initial TL 9000/ISO 9001:2000 quality management system
audits and ongoing surveillance audits.
Registrars will document actual audit days. Any deviation greater than 0.5 onsite auditor days under the minimum on-site audit days total is to be
documented and submitted to the registrar’s accreditation body within five
working days after the quotation date. No certificate for TL 9000 is to be issued
until the submitted deviation has been concurred to in writing by the accreditation
body. The audit can proceed but the registrar shall advise the organization of the
risk involved if the accreditation body requires additional audit days.
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The accreditation body shall respond within 10 working days of receipt of the
registrar’s written request for reducing the minimum on-site audit days. The
accreditation body will confirm its written agreement or rejection.
Use of the TL 9000 Release 3.0 Migration Path and Audit Days table by
registrars is effective immediately on release and remains in effect until modified
by the QuEST Forum. The most current version of the table is available on the
QuEST Forum web site (http://www.questforum.org/) or from the Forum
Administrator.

Requirements
Origin Table

See the QuEST Forum web site, (http://www.questforum.org/), Requirements
Origin Table for changes to the requirements’ history from release to release.

TL 9000 Quality Management System Requirements Handbook 3.0
Для учебных целей

D-2

Appendix E – Alternative Method for Maintaining TL 9000 Registration
Для учебных целей

Appendix E

Alternative Method for Maintaining TL 9000
Certification/Registration
This alternative method for maintaining TL 9000 certification/registration is taken
from the International Accreditation Forum, Working Group III, January 21, 1998.

Objectives and
Principles

The “Alternative Method for Maintaining TL 9000 Certification/Registration” (AM)
is a method to determine if an organization’s quality management system meets
the ISO 9001 criteria to warrant continuation of an accredited certification by a
third party (see Figure E-1). The method is based on utilizing the organization’s
(first party) internal audit system as a complement to the certifier’s/registrar’s
(third party) own assessment activities.

Accreditation Body
Supervision
Certification Body/
Registrar
Third
Party
Audits

Supplier
Supplier Audits

Parties
Concerned

Certification/Registration

Customer/
Consumer

Figure E-1 - Alternative Accreditation Process
The objectives are elimination of unnecessary audit duplication and improving
the effectiveness of third party TL 9000 audits and certification/registration.
Higher value can be achieved by increasing benefits or decreasing costs to
customers. However, the primary goal is not to decrease costs but is to add
value when compared to other more traditional methods of third party auditing.
The aim is more added value compared to other methods of third-party auditing.
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Advantages to the organization are:
•

recognition of a common and consistently implemented quality management
system,

•

reduced costs of maintaining certification/registration as a result of:
- reduced on-site days of certifiers/registrars,
- site sampling which reduces plant interruptions, and
- enhanced monitoring of internal audits by certifiers/registrars,

•

more robust internal audit system, and

•

improved communication among certifiers/registrars and registered
organizations.
Advantages to third parties are:
•

improving effectiveness of third-party auditing, and

•

in depth auditing possible by monitoring internal audits.

100%

Use of Third Party Audits

Internal Audits

Third Party Audits

0%
0%

Use of Internal Audits

100%

Figure E-2 - Internal Audits
The extent to which internal audit results are taken into account depends on a
number of factors such as the structure of the quality organization, the maturity of
the quality management system, and the possibility for verification by the
certification body/registrar. When appropriate, existing guidelines for sampling
may apply in external audits.
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The AM approach is applicable only if a number of requirements
(qualification/eligibility criteria) have been met by the organization and can be
verified by the certification body/registrar. The AM approach is in general:
•

available to any organization that meets the qualification criteria, without any
discrimination with respect to size of sites, number of sites or sector of
industry,

•

restricted to third-party surveillance and re-assessment audits, and

•

applicable only if:
a) the organization’s quality management system fully conforms to all
TL 9000 requirements as determined by an accredited third-party
registrar,
b) the organization’s internal audit system is effective and its results
accurately reflect the actual status of the quality management system
and its conformance to TL 9000,
c) the organization is capable of demonstrating with its management review
that the management is in full control and command of goals/objectives
and routinely takes adequate preventive and corrective actions, and
d) independent third-party auditing is utilized to assure the impartiality and
effectiveness of the organization’s internal audits .

Qualification/
Eligibility Criteria
for Organizations

The organization must have a quality management system in conformance with
TL 9000 for a period of at least three years. Accredited certification/registration
meets the intent of this requirement.
The organization shall demonstrate customer satisfaction within its industry of
operation, by:
•

customer satisfaction responses, and

• acceptable delivered quality, warranty/customer returns and delivery.
The organization can demonstrate to have a centrally coordinated system for:
•

internal auditing which adheres to ISO 10011, and

•

corrective and preventive actions based on audit results and customer
complaints.
The organization’s management shall demonstrate its commitment to quality and
continual improvement of quality objectives and results in a quantified way over a
period of time exceeding two years.
Internal auditors should have a sufficient background in the activities they
evaluate and a good knowledge of the applicable procedures.

Qualification
Assessment by
Certification
Body/Registrar

As a first step in the application of the AM approach, the accredited certification
body/registrar will carry out a qualification assessment in which the qualification
criteria are verified.
The certification body/registrar reserves the right to select the audit sites and
TL 9000 elements to be sampled.
In the verification of the criteria, the certification body/registrar looks for evidence
of effectiveness of the organization’s quality performance over the last three
years. This evidence shall be gathered based on earlier surveillance audit
results, results from independent customer satisfaction surveys, and customer
complaints.
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The certification body/registrar shall have access to results of all phases of the
management control process for quality, including results of management
reviews and corrective and preventive actions. The auditing results will be
reviewed by the certification body/registrar.
In addition, the certification body/registrar investigates and verifies the
effectiveness of the organization’s internal audit system and the conformance to
the relevant criteria, namely:
The organization must have an effective internal audit system in which audit
teams are independent from the unit/activity to be audited to avoid conflicts of
interest.

Qualification/
Eligibility Criteria
for Certification
Bodies/Registrars

•

Internal audits shall regularly cover all requirements of TL 9000.

•

Internal audits shall be scheduled on the basis of the status and
importance of the activities.

•

Internal audits shall be carried out in accordance with ISO 10011.

•

Internal lead auditors shall be qualified in accordance with ISO 10011
by an external independent organization.

In order to utilize the AM approach, the certification body/registrar must be able
to design an approach that meets the unique requirements of the organization’s
quality management system. The design process of the certification
body/registrar must operate in full conformance to TL 9000. The accreditation
body may verify the design capability of the certification body/registrar.
In principle, the qualification criteria for registrars who want to apply the AM
approach can be derived from qualification criteria for the organization’s, if:
• the certification body/registrar has been accredited in accordance with
ISO/IEC Guide 62 (EN 45012) requirements for at least three years,

Limitations

• the certification body/registrar can demonstrate improvement of service
quality objectives and results over a period of three years.
The AM program shall be suspended if any phase of the qualification for or the
implementation of the AM program that the certification body/registrar finds
evidence that any requirements are not satisfied (or not any more), the AM
program shall be suspended. The certification body/registrar shall then apply its
normal procedures with full audit coverage of all sites and activities of the
organization. This option, on the part of the registrar, is to be incorporated in a
contractual agreement.
When appropriate, existing IAF guidelines (e.g., for sampling rates) will be
applied in the AM audit program of the certification body/registrar. The design of
the AM audit program will be different for each case, because it must be tailored
to the specific circumstances.
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Appendix F

Guidance for Communication with Customers
Included below are four sample approaches that may be used to establish
mutually-beneficial communications between the organization and its customers.
Other approaches may be applicable to an organization’s business situation.
One approach to communications is a voluntary shared expectations process.

Approach A
This is a process in which a single organization works jointly with a customer to
Shared
create an understanding of each other’s expectations and improve quality on a
Expectations Team continuing basis. The objective is a closer, long-term relationship between the
two participants.

A joint team of the organization and customer personnel is formed to review
expectations, identify gaps, and create the mechanism for reducing the gaps. An
impartial, telecommunications-experienced facilitator may be added to the team
when agreed to by both the customer and the organization. The team develops
action items and tracks them on an action item register. Often, action items are
worked on by joint task forces. Costs are shared by the customer and the
organization.
It is recommended that the team will meet at least twice a year. A number of
tools are used for continual quality improvement, including the action item
register and quality improvement methodologies. A typical agenda for the initial
meeting may include:
a) customer expectations,
b) organization expectations,
c) comparison of current performance against expectations,
d) identification of gaps,
e) development of action plans to address the gaps, and
f) definition of measures to track and monitor the action plans.

Approach B
Quality Review
Meetings

To facilitate communications, the customer and the organization are encouraged
to meet periodically to discuss the organization's quality management system. It
is recommended that meetings alternate between the organization location and
customer site where equipment furnished by the organization is in operation.
Organization’s Location
A sample meeting agenda for the organization’s location meeting may include:
a) nonconformances to TL 9000,
b) sample of internal audit reports and related improvement actions,
c) measurements,
d) engineering complaints,
e) product change notices,
f) customer concerns,
g) organization concerns, and
h) action item registers.
Customer Site Visit
Meet at a customer site where the organization's equipment has been operating
for less than one year (preferably 3 to 6 months). All customer functions that
were directly involved with the engineering, procurement, turn-up, and operation
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of the equipment are invited to participate along with the organization
representatives, which may include the program and/or product managers,
quality and sales representatives, and others as appropriate.
The purpose of the visit is to obtain feedback on the entire process of procuring
and operating equipment plus related services. Based on customer participants,
the feedback would address some or all of the following:
a) quality and reliability of hardware and software,
b) ease of ordering,
c) organization representatives,
d) new product introduction,
e) product delivery,
f) technical support,
g) documentation,
h) product change notices,
i) invoices,
j) installation,
k) repair, and
l) training.
Other customer or supplier organization concerns should be discussed as well as
a review/update to the action item register.
The feedback obtained in this visit should be documented and any issues
included in an action item register with planned improvement actions by the
organization and/or customer.

Approach C
Customized
Reports

Approach D
Program Reviews

The organization provides periodic reports based on customer-identified needs.
Such reports may include:
a) hardware return rates,
b) delivery performance,
c) repair turnaround time,
d) reported problems, and
e) technical support activity.
Conduct periodic program reviews at customer or organization locations with an
agenda that may include:
a) current deliveries,
b) forecast of future requirements,
c) technical issues,
d) product feature requests/needs,
e) quality issues,
f) ordering/invoicing issues,
g) improvement opportunities relative to supplied products, and
h) the customer and organization interface.
The action item register should be maintained and action items reported during
each review or more often, if appropriate.
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Appendix G
Approved
Auditors

Telecommunications Industry
Qualification

Qualifications and Experience Requirements
For TL 9000 Registrar Auditors
Auditors of quality management systems shall, at a minimum, meet the
education, training, work experience, audit experience of ISO 10011-1/2, and
have the following:
•

Auditing Experience: Participation in at least four audits for a minimum of
20 days that cover all the elements of the ISO 9000 series standards within
the last three years and have the ability to cover all the elements as
determined by the audit program manager or equivalent person.

•

Continuing Education: Conform to the registrar’s requirements for
maintenance of qualifications which must include the current version of the
TL 9000 Quality Management System Requirements Handbook and TL 9000
Quality Management System Measurements Handbook.

For auditors to be TL 9000 qualified, they must:
•

meet the requirements for approved auditors noted above, and

•

have successfully completed and passed the QuEST Forum sanctioned
TL 9000 Quality Management System Auditing Training.
In addition, at least one team member must:
•

have at least two years within the last 10 years of relevant workplace
experience (as defined by the appropriate Nomenclature des Activities
economiques (NACE) code or equivalent method used by the registrar) in the
Telecommunications industry directly involved in Engineering, Design,
Manufacturing, Quality and/or Process Control for a Telecommunications
st
nd
Service Provider, or a 1 or 2 tier supplier,
or

•

have 20 days of on-site auditing experience within the last two years in the
NACE code relevant to the telecommunications organization being audited.
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Glossary
Note: The following terms are used in this handbook or in the companion TL 9000 Quality Management
System Measurements Handbook.
Accredited Registrars

Qualified organizations certified by a national body (e.g., the Registrar
Accreditation Board in the U.S.) to perform audits to TL 9000 and to
register the audited company when that they are shown as conforming to
the TL 9000 requirements.

Annualization Factor
(Afactor)

This factor is applied to annualize the return rate. It is the number of
reporting periods in one year.
Report Period Type
Calendar Month
4 Week Fiscal Month
5 Week Fiscal Month
6 Week Fiscal Month
28 Day Month
29 Day Month
30 Day Month
31 Day Month

Afactor
12
13
10.4
8.7
13.04
12.59
12.17
11.77

Basis Shipping Period

A length of time during which Field Replaceable Units (FRUs) are
shipped to the customer. Specifically the period during which the FRUs
that comprise the population for determining the return rate were
shipped.

Certification

Procedure(s) by which a third party gives written assurance that a
product, process or quality management system conforms to specified
requirements.

Certification Mark

The mark used to indicate successful assessment to and conformance to
the requirements of a quality management system.

Closure Criteria

Specific results of actions that the customer agrees are sufficient to
resolve the customer’s problem report.

Closure Date

The date on which a problem report is resolved, as acknowledged by the
customer.

Closure Interval

The reference point is the length of time from origination of a problem
report to the agreed closure date.

Compared Data

Measurements that are adequately consistent across organizations and
appropriately normalized such that comparisons to aggregate industry
statistics are valid. Only industry statistics based on “compared data” as
designated within each measurement profile are posted on the QuEST
Forum Web Site at http://www.questforum.org/. See also Research
Data.
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Configuration
Management

A discipline applying technical and administrative direction and
surveillance to identify and document the functional and physical
characteristics of a configuration item, control changes to those
characteristics, record and report changes, processing and
implementation status, and verify conformance to specified requirements.

Customer Base

The defined group of customers that the supplier organization’s
measurement data encompasses. The customer base options are as
follows:
- Forum Members: only the supplier organization’s customers that are
members of the QuEST Forum. This is the minimum customer base.
- Total: all of the supplier organization’s customers for the product(s)
to which the measurement applies.

Design Change

Changes affecting form, fit, or function including ISO 9000:2000 definition
for “Design and Development.”

Deviation

A departure from a plan, specified requirement, or expected result.

Disaster Recovery

The response to an interruption in the ability to recreate and service the
product and service throughout its life cycle by implementing a plan to
recover an organization’s critical functions.

Engineering Complaint

A mechanism used to document a problem to the supplier for resolution.
Problems reported may include unsatisfactory conditions or performance
of a supplier products or services, as defined in GR-230-CORE.

Electrostatic Discharge

The transfer of charge between bodies at different electrical potential.

Field Replaceable
Unit

A distinctly separate part that has been designed so that it may be
exchanged at its site of use for the purposes of maintenance or service
adjustment.

Fix

A correction to a problem that either temporarily or permanently corrects
a defect.

Fix Response
Time

The interval from the receipt of the original problem report to the
organization’s first delivery of the official fix.

General Availability

The period of time when a product is available to all applicable
customers.

Installation and/or
Engineering Audit

An organization’s final internal audit of an installation and/or engineering
project. This audit takes place prior to customer acceptance.

Installed System

A system installed by the supplier of the system hardware and/or
software or by another supplier of installation services.

Installed System Order

An order for a system engineered, furnished and installed by the
organization of the system hardware and/or software and having a
Customer Requested Complete Date.
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Life Cycle Model

The processes, activities, and tasks involved in the concept, definition,
development, production, operation, maintenance, and, if required,
disposal of products, spanning the life of products.

Maintenance

Any activity intended to keep a functional hardware or software unit in
satisfactory working condition. The term includes tests, measurements,
replacements, adjustments, changes and repairs.

Manufacturing
Discontinued

A product at the end of its life cycle that is no longer generally available.

Measurement

Term used to replace the term, "metrics", previously used in TL 9000
standards and requirements. Companies collect measurement data as
defined in the TL 9000 Quality Management System Measurements
Handbook.

Method

A means by which an activity is accomplished which is not necessarily
documented but which is demonstrated to be consistent and effective
throughout the organization.

No Trouble Found

Supplier organization tested returned item where no trouble is found.

Normalization Factor

The total number of normalization units in the product or product
population to which a measurement is applied. The measurement
denominator reduces measurements on different populations to
comparable per unit values.

Official Fix

A fix approved by the supplier organization and made available for
general distribution.

On-Time Installed
System Delivery

Percentage of Installed Systems delivered on time to Customer
Requested Completion Date

On-Time Item(s) Delivery

Percentage of items delivered on time to Customer Requested On Job
Date.

On-Time Service Delivery

Percentage of Services completed on time to Customer Requested
Completion Date.

Overdue Service Problem
Report

A service problem report that has not been resolved on or before a
particular date as agreed by the customer and supplier.

Patch

An interim software change between releases delivered or made
available for delivery to the field. It consists of one or more changes to
affected parts of the program. Patches may be coded in either source
code or some other language.
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Patch – Defective
Corrective

A patch that includes any of the following:
a) cannot be installed,
b) does not correct the intended problem,
c) is withdrawn because of potential or actual problems,
d) causes an additional critical or major problem.

Patch – Defective Feature

A patch that:
a) cannot be installed,
b) fails to provide the intended feature capability,
c) is withdrawn because of potential or actual problems,
d) causes an additional critical or major problem.

Patch - Official

A corrective or feature patch for which delivery to all affected deployed
systems has begun.

Plan

A scheme or method of acting, proceeding, etc., developed in advance.

Problem Escalation

The process of elevating a problem to appropriate management to aid in
its resolution.

Problem - Critical H/S

Conditions that severely affect service, capacity/traffic, billing and
maintenance capabilities and require immediate corrective action,
regardless of time of day or day of the week as viewed by a customer
after discussion with the supplier. For example:
- A loss of service that is comparable to the total loss of effective
functional capability of an entire switching or transport system,
- A reduction in capacity or traffic handling capability such that
expected loads cannot be handled,
- Any loss of safety or emergency capability (e.g., 911 calls).
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Problem - Major H/S

Conditions that cause conditions that seriously affect system operation,
maintenance and administration, etc. and require immediate attention as
viewed by the customer after discussion with the supplier. The urgency
is less than in critical situations because of a lesser immediate or
impending effect on system performance, customers and the customer’s
operation and revenue. For example:
- reduction in any capacity/traffic measurement function,
- any loss of functional visibility and/or diagnostic capability,
- short outages equivalent to system or subsystem outages, with
accumulated duration of greater than 2 minutes in any 24 hour
period, or that continue to repeat during longer periods,
- repeated degradation of DS1 or higher rate spans or connections,
- prevention of access for routine administrative activity,
- degradation of access for maintenance or recovery operations,
- degradation of the system’s ability to provide any required critical or
major trouble notification,
- any significant increase in product related customer trouble reports,
- billing error rates that exceed specifications,
- corruption of system or billing databases.

Problem - Minor H/S

Conditions that do not significantly impair the function of the system.
Problems that do not significantly impair the functioning of the system
and do not significantly affect service to customers. These problems are
not traffic affecting.
Note: Engineering complaints are classified as minor unless otherwise
negotiated between the customer and supplier.

Problem Report

All forms of problem reporting and complaints registered from the
customer such as written reports, letters and telephone calls that are
recorded manually or entered into an automated problem reporting
tracking system.

Product Category

The recognized grouping of products for reporting TL 9000
measurements.

Program

A planned, coordinated group of activities, procedure(s), etc., often for a
specific purpose.

Quest Forum

Quality Excellence for Suppliers of Telecommunications is a partnership
of telecommunications suppliers and service providers. The QuEST
Forum’s mission is developing and maintaining a common set of quality
management system requirements for the telecommunications industry
worldwide, including reportable cost and performance-based
measurements for the industry.

Registrar

Certification/Registration Body. Also see Accredited Registrar.

Release Application

The process of installing a generally available release in a customer’s inservice product.
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Reliability

The ability of an item to perform a required function under stated
conditions for a stated time period.

Research Data

Measurements that are not consistent from one organization to another
and/or are not possible to normalize and consequently cannot be
compared to aggregate industry statistics. Industry statistics from
research data are analyzed for trends and reported to the measurements
work groups. See also “compared data.”

Return

Any unit returned for repair or replacement due to any suspected
mechanical or electrical defect occurring during normal installation,
testing, or in-service operation of the equipment.

Risk Management

A proactive approach for enabling business continuity. A loss prevention
methodology that encompasses identification and evaluation of risk,
selection of risks to control, identification of preventive actions, cost
benefit, analysis and implementation of mitigating plans.

Scheduled Outage

An outage that results from a scheduled or planned maintenance,
installation, or manual initialization. This includes such activities as
parameter loads, software/firmware changes and system growth.

Service Categories

Product categories that refer to services.

Service Problem Report

A formal report of dissatisfaction because a contractual service
requirement was not met. Service problems may be either tangible or
intangible.
- Tangible problems are those indicating dissatisfaction with the result
of the service.
- Intangible problems are those indicating dissatisfaction with
personnel.
Service problem reports may be reported via any media.

Service Providers

A company that provides telecommunications services.

Severity Level

The classification of a problem report as critical, major or minor. See
“problem – critical H/S;” “Problem – major H/S;” and “problem – minor
H/S.”

Subscriber

A telecommunication’s services customer.

Support Service
Transaction

The complete cycle from a service request through the completion of the
service by the supplier.

System Test

Testing conducted on a complete integrated system to evaluate the
system’s conformance to its specified requirements.

Temporary Fix

A fix that is delivered to a limited number of systems in the field for the
purposes of verification or to solve system problems requiring immediate
attention. A temporary fix is usually followed by an official fix.

Test Plan

Describes the scope, strategy, and methodology for testing.
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Total System Outage

A failure that results in the loss of functionality of the entire system.

Virus, Software

A computer program, usually hidden within another seemingly innocuous
program, which produces copies of itself and inserts them into other
programs and that usually, performs a malicious action (such as
destroying data).

Work Instructions

Type of document that provides information about how to perform
activities and processes consistently.
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ISO 9000:2000 Defined Terms [7]
A
audit 3.9.1
audit client 3.9.8
audit conclusions 3.9.7
agreed criteria 3.9.4
audit evidence 3.9.5
audit findings 3.9.6
audit programme 3.9.2
audit scope 3.9.3
audit team 3.9.10
auditee 3.9.9
auditor 3.9.11
auditor qualifications 3.9.13
C
capability 3.1.5
characteristic 3.5.1
concession 3.6.11
conformity 3.6.1
continual improvement 3.2.13
correction 3.6.6
corrective action 3.6.5
criteria 3.9.4
customer 3.3.5
customer satisfaction 3.1.4
D
defect 3.6.3
dependability 3.5.3
design and development 3.4.4
deviation permit 3.6.12
document 3.7.2
effectiveness 3.2.14
efficiency 3.2.15
grade 3.1.3
information 3.7.1
infrastructure 3.3.3
inspection 3.8.2
interested party 3.3.7

E

G

I

M
management 3.2.6
management system 3.2.2
measurement control system 3.10.1
measurement process 3.10.2
measuring equipment 3.10.4
metrological characteristic 3.10.5
metrological confirmation 3.10.3
metrological function 3.10.6

nonconformity 3.6.2

N

O
objective evidence 3.8.1
organization 3.3.1
organizational structure 3.3.2
preventive action 3.6.4
procedure 3.4.5
process 3.4.1
product 3.4.2
project 3.4.3

P

Q
qualification process 3.8.6
qualified auditor 3.9.14
quality 3.1.1
quality assurance 3.2.11
quality characteristic 3.5.2
quality control 3.2.10
quality improvement 3.2.12
quality management 3.2.8
quality management system 3.2.3
quality manual 3.7.4
quality objective 3.2.5
quality plan 3.7.5
quality planning 3.2.9
quality policy 3.2.4
record 3.7.6
regrade 3.6.8
release 3.6.13
repair 3.6.9
requirement 3.1.2
review 3.8.7
rework 3.6.7
scrap 3.6.10
specification 3.7.3
supplier 3.3.6
system 3.2.1

R

S

T
technical expert <audit> 3.9.12
test 3.8.3
top management 3.2.7
traceability 3.5.4
validation 3.8.5
verification 3.8.4
work environment 3.3.4

V

W
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