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Introduction

At the last meeting of Q.5/2 in Geneva, 1 - 3 March 2004 it was agreed to provide a new text for E.QoSParam based on the German and Hungarian Contribution.

The new text is attached to this Temporary Document as an Annex. The basic changes to the content are that I tried to incorporate the framework of G.1000 and the three-tiered QoS parameter system proposed by the Hungarian Administration.

At this meeting it should be discussed on how to go forward and which elements are missing and where further substantial input is required.
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Introduction

In the current competitive world and the continued search for new technologies and services, Quality of Service (QoS) is becoming, jointly with cost, an important differential to a highly competitive market, as well as bringing and guaranteeing to the user a reliable and accessible service. However, face to the concept changes, the quality of the service has to be measured not only under the point of view of the network that supports the services, but also, under the optics of who uses the service, the user.

Today, there are several standards describing QoS measurements but the questions of which indicators are to be monitored and which values they should meet for a specific service are still open. 

This document provides a framework and methodology for the identification of of QoS parameters relevant to the users and for the development of QoS measurement mesurement methods and evaluation methods. 

1
Scope

The present document describes a methodology for the identification of parameters relevant to the users that can be used either to monitor the QoS of telecommunication services used by users private customers or for a Service Level Agreement (SLA) between a customer and a provider of telecommunication services. It gives guidelines on how to obtain user's QoS requirements, prioritize the criteria or parameters and establish a preferred value for each of these parameters.

The identification of relevant parameters takes into account the communications Quality of Service approach as described in ITU-T Recommendation G.1000.

The present document also contains definitions and measurement methods for a range of user perceivable Quality of Service (QoS) parameters. The purpose of these parameters is to define objective and comparable measures of the QoS delivered to users/customers for use by users/customers.

The parameters are structured in a three-tiered QoS parameter system:

	TOP level QoS parameters:
	technological and service neutral parameters for characterization of general user relevant quality aspects

	MEDIUM level QoS parameters:
	technological neutral but service specific parameters for characterization of user relevant quality aspects of services irrespective of the technology used 

	SERVICE level QoS parameters:
	technological and service specific parameters for characterization of technical quality aspects of services


A menu with proposed QoS parameters for these three levels from which individual items can be selected is given. There is no obligation to use any or all of the parameters.

Also the QoS parameters listed in the present document are also not intended to assess the complete QoS of a telecommunication service. The parameters have been chosen to address areas where monitoring of QoS is likely to be most worthwhile, i.e. the areas that are most likely to be affected by any QoS problems.

The establishment of target values or minimum requirements for QoS is beyond the scope of the present document. However, where appropriate references are made to ITU-T Recommendations providing guidance on the design of modern telecommunication networks and thus giving some indication on good practice quality levels. 

The parameters are designed to be understood by the users of various telecommunications services. Sub-sets of these parameters can be selected for use in different circumstances. For example a specific parameter might be relevant for many users in some countries or markets but the same parameter might not be of relevance in others. Therefore stakeholders - users, customers, regulators, service providers, network operators and other parties interested in the use of QoS parameters - should decide in co-operation, which parameters and which measures should be used in their particular situation. This decision should take account of:

· The precise purpose for which they will be used.

· The general level of quality achieved by most operators.

· The degree to which the parameters will provide a reliable comparison of performance.

· The cost of measuring and reporting each parameter.

2
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3
Definitions

This Recommendation defines the following terms:

assurance: knowledge and courtesy of employees and their ability to convey trust and confidence

Busy Hour: The continuous 1-hour period lying wholly in the time interval concerned for which the traffic or the number of call attempts is greatest.
Call Center: for further study
Customer: A user having a contract for a telecommunication service.

Data Collection Period: time period properly adjusted considering the amount of information necessary for an adequate statistical sample and other issues such as technical possibilities and maintaining costs.

empathy in the supplier-customer interface: degree of caring and individual attention provided to customers
Public Telecommunications Network: A telecommunications network used wholly or partly for the provision of publicly available telecommunications services.

quality: the totality of characteristics of an entity that bear on its ability to satisfy stated and implied needs (ISO 8402).
quality of service (QoS): the collective effect of service performances, which determine the degree of satisfaction of a user of the service (ITU-T Rec. E.800).
QoS requirements of user/customer: A statement of the level of quality required by the applications of customers/users of a service, which may be expressed non-technically (ITU-T Rec. G.1000).
QoS offered/planned by provider: a statement of the level of quality expected to be offered to the customer by the service provider (ITU-T Rec. G.1000).
QoS delivered/achieved by provider: a statement of the level of the actual quality achieved and delivered to the customer (ITU-T Rec. G.1000).
QoS perceived by user/customer: is a statement expressing the level of quality that customers believe they have experienced (ITU-T Rec. G.1000).

Reference Value (Goal): for further study

reliability in the supplier-customer interface: ability to provide what was promised, dependably and accurately

responsiveness in the supplier-customer interface: willingness to help customers and provide prompt services
service provider: organization that offers a telecommunication service to the customer and/or user

NOTE 1:
A service provider needs not to be a network operator.

NOTE 2:
A service provider that is subject to the requirements of the ONP Voice Telephony Directive will in most cases also be a network operator.

Stakeholder: party having an interest in the level of quality of a service
Telecommunications: technical process of sending, transmitting and receiving any kind of message in the form of signs, voice, images or sounds by means of telecommunications systems

Telecommunication services: provision of telecommunications and the provision of other additional services that are closely related to the provision of telecommunications like e.g. billing, directory services

Telecommunications systems: technical equipment or systems capable of sending, transmitting, switching, receiving, steering or controlling as messages identifiable electromagnetic signals

User: individuals, including consumers, or organizations using or requesting publicly available telecommunications services

4
Abbreviations and Acronyms

This Recommendation uses the following abbreviations:

ETSI
European Telecommunications Standards Institute

IETF
Internet Engineering Task Force

IP 
Internet Protocol

ISO
International Organization for Standardization

ITU-T
International Telecommunication Union – Telecommunication Standardization Sector

NI 
Network Interface

NP 
Network Performance

POTS
Plain Old Telephony Service 

QoS
Quality of Service

SLA
Service Level Agreement

5
Methodology for identification of QoS parameters

5.1
General considerations

Quality of Service (QoS) parameters characterize the quality level of a certain aspect of a service being offered, and ultimately the user satisfaction. QoS parameters represent subjective and abstract user-perceived "quality" in terms of numeric (quantified) values. 

QoS parameters can be used by service providers to manage and improve how they offer their services, as well as by the customers (end users or partner providers) to ensure that they are getting the level of quality that they are paying for. They have now been used to support commercial contracts such as SLA (service level agreement) formulation and verification. They are also used in call-minute trading, where price is determined by volume and quality grade.
The assessment of QoS is normally done by checking QoS criteria against reference values. Prior to any measurements the QoS criteria have to be identified that are important for judging the quality of the communication functions that the service must support. Based on these criteria specific QoS parameters that can be measured are defined in a second step.

The different QoS criteria, however, can be viewed from different perspectives: 

–
Customer's QoS requirements;

–
Service provider's offerings of QoS (or planned/targeted QoS);

–
QoS achieved or delivered;

–
Customer survey ratings of QoS.

ITU-T Recommendation G.1000 provides a framework and approach to identify the quality criteria of a telecommunication service and taking into account the different viewpoint. This approach is used in this Recommendation.

The basic concept of G.1000 is described below. For detailed information ITU-T Recommendation G.1000 should be consulted.

5.2
Quality criteria and four viewpoints of QoS according to G.1000

Quality criteria of a telecommunications service may be derived from a matrix shown in Figure 1. 


	
	Service Quality Criteria

	
	SPEED

1
	ACCURACY

2
	AVAILABILITY

3
	RELIABILITY

4
	SECURITY

5
	SIMPLICITY

6
	FLEXIBILITY

7

	Service Function
	
	
	
	
	
	
	

	SERVICE
MANAGEMENT
	Sales & Pre-Contract Activities  1
	
	
	
	
	
	
	

	
	Provision  2
	
	
	
	
	
	
	

	
	Alteration  3
	
	
	
	
	
	
	

	
	Service 
Support   4
	
	
	
	
	
	
	

	
	Repair    5
	
	
	
	
	
	
	

	
	Cessation 6
	
	
	
	
	
	
	

	CONNECTION
QUALITY
	Connection Establsh. 7
	
	
	
	
	
	
	

	
	Information Transfer  8
	
	
	
	
	
	
	

	
	Connection Release   9
	
	
	
	
	
	
	

	       Billing    

10
	
	
	
	
	
	
	

	Network/Service management by customer  11
	
	
	
	
	
	
	


Figure 1 – Matrix to facilitate identification of communications QoS criteria

This matrix may be used for any telecommunications service to determine the requisite QoS criteria. After determining the quality criteria, parameters can be defined and performance objectives set.

The QoS definition matrix of Figure 1 gives criteria for judging the quality of the communications functions that any service must support. However, even this definitional matrix can be viewed from different perspectives: 

–
Customer's QoS requirements;

–
Service provider's offerings of QoS (or planned/targeted QoS);

–
QoS achieved or delivered;

–
Customer survey ratings of QoS.
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Figure 2 – The four viewpoints of QoS

5.2.1
Practical implementation of the G.1000 framework

for further study

Important aspects:

· Selection of relevant quality criteria

· Implications of different viewpoints

· Different means of assessment (statistical

5.3
Three-tiered QoS parameter system

The parameters are structured in a three-tiered QoS parameter system:

	TOP level QoS parameters:
	technological and service neutral parameters for characterization of general user relevant quality aspects

	MEDIUM level QoS parameters:
	technological neutral but service specific parameters for characterization of user relevant quality aspects of services irrespective of the technology used 

	SERVICE level QoS parameters:
	technological and service specific parameters for characterization of technical quality aspects of services


for further study

Important aspects:

· Purpose  of system

· Purpose of different levels

· Different means of assessment (statistical methods, test calls, surveys etc.)

· Area of application of different levels of parameters

5.4
Publication of QoS parameters

Where measurements are made and published in accordance with the present document, it is recommended that an explicit reference to the present document should be given so that readers can be made aware of the background of the definitions and measurement methods. The reader should be enabled to understand the meaning, purpose and areas of application of the QoS parameters. 

It is important that the reader is aware of the scope of the parameters and with that of the correct application of the QoS statistics, otherwise there is a high risk that the measurement results are misinterpreted. A fair and justified comparison of the published data of different service offers, i.e. quality aspects of different telecommunication services, is only possible if the data is strictly used according to the scope of the defined QoS parameters.

Stakeholders who publish QoS statistics in accordance with the present document should provide additional and explanatory text in order to facilitate the understanding of the statistics. It may be assumed that a reader who is interested in comparable QoS statistics and QoS parameters of different nature is willing and capable to understand technical and operational background information on telecommunication services. A balanced approach should be used taking into account on the one hand the need for easy understandable information and on the other hand the requirement of correctly edited data derived from the measurements. 

6
Measurements

The assessment of the QoS is expected to be evaluated in checking criteria against reference values. As seen above these criteria are measured either objectively via technical means or subjectively (perceived QoS) via surveys amongst the users. Experts often agree that a mix of objective and subjective measurements is the best means to get the whole QoS picture. As stated above, both ends of the communication may influence the QoS and have to be taken into account for the measurements. In particular, the telecommunication network architecture is more and more often designed to include access networks and transport networks the influence of which on QoS has to be taken into account in a QoS measurement policy. 

6.1
Relationship between QoS and Network performance

ITU-T Rec. I.350 provides conceptual categorization of Quality of Service (QoS) and Network Performance (NP) metrics as follows:

Table – Categorization of QoS and NP parameters

	Quality of Service parameter
	Network Performance parameter

	User oriented
	Network provider oriented

	Service related attributes
	Network element and technology related attributes

	Focus on user observable effects
	Focus on planning development (design), operations and maintenance

	Observed at service access points for the users, independent of network process and events
	Observed at network connection element boundaries, e.g. relating to protocol specific interface signals


While QoS and NP parameters are different in nature and serve different purposes, it is clear that there exist intrinsic relationships between QoS and NP parameters, one having a direct or indirect, and sometimes even inverse, influence on the other. It should be noted that the distinction between QoS and NP is not always clear-cut. There are parameters that can fit in both categories (e.g. ASR – Answer-to-Seizure Ratio). 

Network performance contributes towards QoS as experienced by the user/customer. Network performance may or may not be on an end to end basis. For example, access performance is usually separated from the core network performance in the operations of single IP network, while Internet performance often reflects the combined NP of several autonomous networks

Other ITU-T Rec., such as I.350 and Y.1540, have gone on to develop far more detail for network performance and the NI-to-NI part of overall QoS, in addition to contrasting QoS and network performance. But ITU-T Rec. E.800 remains the most meaningful ITU-T definition from the user's perspective, even though, as mentioned, the framework of ITU-T Rec. E.800 is vague in areas and has thus led to a variety of interpretations. So while the framework of ITU-T Rec. E.800 needs to be more concrete and more application-oriented, its basic definition of QoS is good.

6.2
Objective measurements

Criteria like call set up time, call failures, interruptions can quite easily be measured via adequate probes in appropriate locations. Measurements can be made either on real traffic or on artificially generated traffic. This can be done either on public traffic or private networks. Again, since QoS may be different with respect to the location, the geography of the network should be taken into account for the measurements particularly if the choice is done not to monitor all the parts of the network. A compromise should be set between the wish to monitor everything all the time and the costs and the possible oversizing of the network to ensure the management traffic. Optimization of the measurements may need to focus on some key point of the network or to perform the measurements at busiest hours of the day or week. 

6.2.1
Intrusive measurements

This type of measurements is performed on artificially generated traffic and can provide more information since the traffic can be tailored to check almost everything. The drawback of intrusive measurements is to add traffic to the actual one and therefore to lead to additional costs and some possible disturbance.

6.2.2
Non-intrusive measurements

This type of measurements is performed on real traffic conditions and therefore is expected to give a more realistic vision of the QoS but its drawback is that some deficiencies might be missed since not all the possibilities are checked. 

6.3
Subjective measurements

Subjective measurements are the only means to assess the psychological aspects of the QoS, e.g. those aspects that cannot be measured easily by technical means or that may be missed due to a reduced number of measurement points. This is the case for instance for billing accuracy, quality of customer care or relevance of the answer of the helpdesk. 

Such measurements may be carried out once a year or if a complaint is raised. 

6.4
Who should perform the measurements

There are various ways to perform the measurements. Big corporations may have their own organization to deal with this issue or, alternatively, the task may be given to a third party. Another possibility is to entrust the provider himself to supply also the QoS information. It is expected in such case that a mechanism is set to ensure the confidence in the information provided. 

Taking into account that the private users (general public) have requirements and resources different from Business users, it is expected that the measurements related to their requirements are performed by a third party, e.g. some kind of public authority, and the results made publicly available. 

7
QoS parameters for various telecommunication services

The following sub-chapters provide a list of possible QoS parameters.  The list is sorted according to the three levels of QoS parameters. 

Respective definitions and measurement methods have to be described or references have to made to various existing recommendations and standards.

7.1
TOP level QoS parameters

· Supply time for fixed network access
· Proportion of problems with number portability procedures
· Fault report rate per fixed access lines
· Fault repair time for fixed access lines
· Response time for operator services
· Response time for directory enquiry services
· Response time for admin/billing enquiries
· Bill correctness complaints
· Bill presentation quality

· Customer relations

7.2
MEDIUM level QoS parameters

7.2.1
Voice telephony, Group 3 fax and modem data services

· Unsuccessful call ratio

· Call set up time

· Speech connection quality

· Fax connection quality

· Data connection quality

7.2.2
Mobile services

· Network Accessibility (radio coverage by land mass)

· Network Accessibility (radio coverage by resident population distribution)

· Service Accessibility for Telephony

· Service Accessibility SMS

7.3
SERVICE level QoS parameters

7.3.1
VoIP/IP specific parameters

for further study

8
Guidelines for defining Reference Values 

[for further study]

9
Verification of Parameters

[for further study]

NOTE: This chapter will introduce a method(s) to verify if a certain indicator has met it’s reference value. This verification is intended, at first,  for telecommunication regulators.

10
Statistical Tools for Parameter Verification

[NOTE: Here will be presented statistical tools that are needed for the verification of the parameters presented in this document]

11
Annexes

[for further study]

NOTE: An annex containing a case study may be very useful for the understanding of the definitions and methods proposed on this Recommendation.
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