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Intellectual Property Rights

This clause is always the first unnumbered clause.

If you have received any information concerning essential IPRs related to this document please indicate the details here.
Foreword

This clause is always the second unnumbered clause.

To be drafted by the ETSI secretariat. You can provide additional elements.
Introduction

This document based on a report of a Working Group of users and operators meeting on an AFUTT initiative was completed by several additional contributions then commented by a Topic Group of the User Group.

1
Scope

In the current competitive world, Quality of Service (QoS) is becoming, jointly with cost, a key parameter in selling and buying telecommunications services. At the same time, technology and liberalization trends are raising new types of concerns unknown with the Plain Old Telephony Services (POTS) using switched connections provided by a single monopoly supplier.
Nowadays, there are some standards describing QoS measurements but the questions of which indicators are to be monitored and which values they should meet are still open. This document defines a framework for a Service Level Agreement between a customer and a supplier of Telecommunications Services. Such framework includes a reference model to evaluate the Quality of Service, defining the following concepts:

a) The services provided;

b) The performance or quality criteria pertinent from the user point of view with reference to indicator values;

c) The methods to measure the performance or the quality of service;

d) The service level that the supplier is agreeing to ensure;

In addition, a Service Level Agreement aims to define a common quality management process used by the supplier and the customer, including:

a) Outage management

b) Statistics for prevention

c) Usage statistics

d) Etc.

Such framework is intended to avoid the multiple misunderstandings that, by experience, are appearing between the customer and the supplier or between different departments within the supplier company.

The main principles for these definitions are:

· To define the services by the use performed by the user and not by the technical solution: for example, voice over IP is one of the many technical solutions to communicate between subscribers of the world-wide telephone network; ATM , frame Relay, IP are some of the many technical solutions to ensure a data transmission service between a terminal and a server or between networks. The quality criteria are the same, only the Service Level is different.

· To define the quality criteria with respect of usage and not technique. In speech quality, users are more interested in intelligibility than in bandwidth, distortion, signal to noise ratio or lost packets… Quality criteria should be defined from the functional criteria, then translated into technical criteria.

Therefore, this document don't intend to describe measurement techniques since several ETSI TCs are dealing with such techniques and have the appropriate technical knowledge to develop standards in this area. The purpose of the document is rather to give guidance in using such standards in SLA and defining indicator values.

2
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3 Definitions, symbols and abbreviations

3.1
Definitions

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

Call: a logical association between two or more endpoints, offering the possibility to make use of a telecommunication service [18].

Call Detail Record (CDR): A formatted collection of information about a chargeable event (e.g. time of call set-up, duration of the call, amount of data transferred, etc) for use in billing and accounting. For each party to be charged for parts of or all charges of a chargeable event a separate CDR shall be generated, i.e. more than one CDR may be generated for a single chargeable event, e.g. because of its long duration, or because more than one charged party is to be charged [18].

Call set up time: The call set up time is the period starting when the address information required for setting up a call is received by the network (e.g. recognized on the calling user's access line) and finishing when the called party busy tone or ringing tone or answer signal is received by the calling party (e.g. recognized on the calling user's access line) [15].

NOTE 1:
In some standards, Post Dialing Delay (PDD) is used instead of call set up time. See the definition below [20].

Circuit loudness rating (CLR): Loudness loss between two electrical interfaces in a connection or circuit, each interface terminated by its nominal impedance which may be complex. This is 0 for a digital circuit, 0,5 for an mixed analogue/digital circuit [17].

Connection: a connection provides for transfer of information between endpoints. [ITU-T Recommendation I.113-504 modified]

Connection set up time: Time between end of dialling and start of display of the first screen of a web page.

Defect: limited interruption of the ability of an item to perform a required function. It may or may not lead to maintenance actions depending on the results of additional analysis. [ITU-T Recommendation I.113-601]

Fault: the inability of an item to perform a required function, excluding that inability due to preventive maintenance, lack of external resources, or planned actions. [ITU-T Recommendation I.113-603]

Function: a set of processes defined for the purpose of achieving a specified objective. [ITU-T Recommendation I.112-403]

NOTE 2:
Functions may be ordered in a logical hierarchy.

Loudness rating: As used in the G-Series Recommendations for planning; loudness rating is an (LR) objective measure of the loudness loss, i.e. a weighted, electro-acoustic loss between certain interfaces in the telephone network. If the circuit between the interfaces is subdivided into sections, the sum of the individual section LRs is equal to the total LR. In loudness rating contexts, the subscribers are represented from a measuring point of view by an artificial mouth and an artificial ear respectively, both being accurately specified [4] [17].

Post Dialing Delay (PDD): Time in milliseconds between dialling the last digit and an audible tone being heard at the originating end. The audible tone is typically ring-back or the engaged tone [1] [20].

NOTE 3:
Some systems have shown to present the user with a ring-back tone before a connection has been established, this gives the impression that the PDD is low. If the connection fails this is later switched to an engaged tone. This is an unacceptable operation and should be tested.

Quality of service: Collective effect of service performance which determines the degree of satisfaction of a user of the service. [2]

NOTE 4:

1
The quality of service is characterized by the combined aspects of service support performance, service operability performance, serveability performance, service security performance and other factors specific to each service.

2
The term “quality of service” is not used to express a degree of excellence in a comparative sense nor is it used in a quantitative sense for technical evaluations. In these cases a qualifying adjective (modifier) should be used. 

NOTE 5: Complementary definition on QoS requirements of the user/customer, QoS offered by service provider, QoS achieved by service provider, QoS perceived by the user/customer are given in [14].

Receive Loudness Rating (RLR): Loudness loss between an electric interface in the network and the listening subscriber's ear (from ITU-T Recommendation G.111 [4]). The loudness loss is here defined as the weighted (dB) average of driving e.m.f to measured sound pressure. The weighted mean value for ITU-T Recommendations G.111 [4] and G.121 [5] is 1 to 6 in the short term, 1 to 3 in the long term. The rating methodology is described in ITU-T Recommendations P.64 [6], P.76 [7] and P.79 [8].

Response time for operator services: The duration from the instant when the address information required for setting up a call is received by the network (e.g. recognized on the calling user's access line) to the instant the human operator answers the calling user to provide the service requested. Services provided wholly automatically, e.g. by voice response systems are excluded [15] [16 for measurement methods].

The services covered are the services for operator controlled and assisted calls that are accessed with special access codes. Access to emergency services is excluded.

NOTE 6: The period in this definition includes waiting times because operators are busy, and times for going through voice response systems to reach the operator. However it excludes the handling of the call by the operator, e.g. conversation with the operator The reasons are that the variety of calls to operators is too wide and that it is too difficult/costly in practice to measure the operator's performance precisely.

Response time for directory enquiry services: To be drafted [16 for measurement methods] 

Service provider: Organisation that offers a telecommunication service to the customer and/or user. A service provider needs not to be a network operator [16].

NOTE 7: A service provider that is subject to the requirements of the ONP Voice Telephony Directive will in most cases also be a network operator.

Send Loudness Rating (SLR): Loudness loss between the speaking subscriber's mouth and an electric interface in the network (from ITU-T Recommendation G.111). The loudness loss is here defined as the weighted (dB) average of driving sound pressure to measured voltage. The weighted mean value for ITU-T Recommendations G.111 [4] and G.121 [5] is 7 to 15 in the short term, 7 to 9 in the long term. The rating methodology is described in ITU-T Recommendations P.64 [6], P.76 [7] and P.79 [8].

Terminal Equipment (TE): the functional group on the user side of a user-network interface. [ITU-T Recommendation I.112-417]

NOTE 8: In ITU-T Recommendation I.430 and I.431, "TE" is used to indicate terminal terminating layer 1 aspects of TE1, TA and NT2 functional groups.

Time to connect: Time between the end of dialling and ringing or lift up or busy tone.

User: individuals, including consumers, or organizations using or requesting publicly available telecommunications services. (Copied from Directive 98/10/EC [21])

3.2
Abbreviations

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

ASR
Answer Seizure ratio

BER
Bit Error Rate

CLR
Circuit Loudness Rating

CPE
Customer Premises Equipment (controlled and normally provided by the customer)

CRD
Call Record Detail

GOB%
Percentage GOOD or BETTER

ISP
Internet Service Provider

MID
Mean Interruption Duration

MOS
Mean opinion Score

MTBF
Mean Time Between Failures

MTBI
Mean Time Between Interruptions

MTTF
Mean Time to Failure

MTTR
Mean Time to Restoration

POW%
Percentage POOR or WORSE

OLR
Overall Loudness Rating

PDD
Post Dialling Delay

PSD
Post Selection Delay

POTS
Plain Old Telephony Service 

PSQM
Perceptual Speech Quality Measure

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RLR
Receiving Loudness Rating

SLA
Service Level Agreement

SLR
Sending Loudness Rating

SNR
Signal-to-Noise Ratio

SQA
Service Quality Agreement

4

Services provided

Telecommunication Services include several parts:

a) The delivery of the service itself (connection to a telecommunication system)

b) Several additional provisions that are more and more key parameters of the QoS:

· Information on the service

· Implementation and setting up

· Backup in case of problem

· Processing of service failures (repair and setting back to working order)

· Help desk to take the users' problems into account and report on  the progress of restoring

· Billing and accounting media

· Statistics on operation and traffic

· Possible up-dates

· Documentation

· Etc.

All these items are the basis for the SLA framework. 

5
Criteria pertinent to the user

To measure the quality of the telecommunication service itself, the main criteria are:

a) Failure in setting-up the communication;

b) Time to set up the communication;

c) Disconnection after the communication is set-up;

d) Defect in the communication with a different weight according to the type of use of the communication.

For delivery:

a) Time to deliver;

b) Conformance to the delivery time;

c) Conformance to the specification; 

d) Conformance to the specification of the documentation;

e) Etc.

For failures and service breakout:

a) Performances in back-up situation;

b) Frequency, time to repair, cumulated time of failures (in particular total failure).

For the help desk:

a) Response time;

b) Relevance of the answer.

For the billing:

a) Accuracy of the counting

b) Exactness of the accounting with respect of the tariff.

c) Clarity

6 Methods of measurement

Quality of Service can be evaluated from different perspectives and therefore using different measurement methods. 

a) A first level of QoS is related to the reliability of the equipment and can be measured accurately via technical means, although these measures might be expensive;

b) A second one is related to the service provision and is closely linked to the kind of use of the service. Therefore appropriate criteria have to be defined according to this kind of use between the customer and the supplier;

c) The last one is intended to measure the subjective satisfaction of the customer and there is often no other means than an audit to get it.

In the two first categories, technical means can be used to perform the measurements and in such cases, standards are often useful to achieve a common approach; such standards are given as references where appropriate.

Such measurements might be expensive and it is often cheaper to get them via a poll. In addition, these measurements are often usefully carried out by a third party to make them more reliable and avoid any criticism from one of the involved parties. 

ETSI ETR 003 Network Aspects (NA); General aspects of Quality of Service (QoS) and Network Performance (NP) [14] provides useful methodology to capture the users'/customers' quality requirements. 

Table 1: Matrix to facilitate capture of customer's QoS requirements

Service
                     Quality   
Service                         Criteria
Function
Speed
Accuracy
Availability
Reliability
Security
Simplicity
Flexibility




1
2
3
4
5
6
7

Sales
1








Service management
provision
2









alteration
3









service support
4









repair
5









cessation
6








Call technical quality
connection establishment
7









information transfer
8









connection release
9








Billing
10








Network/service management by customer
11








An example how this table can be used is given in the final report of Round Table 3 Phase I study [22].

7
Criteria related measurements

Every technical measurement should keep in with the customer perception and criteria (e.g. transit time), although suppliers may need to carry out specific technical measurements to ensure the customer perceived quality.

Some general principles should apply:

· Beware of mean values that gives figures which might be very far from the customer feeling;

· Focus on disturbance (should be 0) rather than performance (close to 100%);

· Use figures that may be consolidated (disturbance rate);

· For required time define thresholds relevant to the aim;

The following tables endeavour to give guidance for several communication types and the related thresholds as well as where appropriate the corresponding standards. Nevertheless, it should be clear that users can ask for different quality levels for the same service used in different contexts. Therefore thresholds have to be defined on a case by case basis with possible different requirements in the same SLA for different uses.

Table 2: Voice communications over the world-wide telephone network

Criterion
Definition
Threshold (PSTN)

(( depending on the type of access)
Measurement tools

Call set up time
Time between the end of dialling and ringing or lift up or busy tone.
· 5 to 6s for national calls

· 8 to 12s for international calls depending on the destination.

· or time for 95% of the communications
External audit

Call Detail Record (CDR) (beware differences between signalling time and time perceived by the caller).

Relevant standards:

[14] [15] [16] [18] [19] [20]

Call failures
All rejected calls due to any kind of error, unavailability of network resources, congestion, time out, etc.
All failures are counted
External audit

Call Detail Record (beware of not detected failures or with a wrong code)

Relevant standards:

[14] [15] [16]

Interruptions (dropouts)
Interruptions due to the network
During a standard duration of the communication (e.g. 2 minutes)
External audit (mobiles or voice over IP)

Indirect measurements carried out internally.

Relevant standards:

[14] [15]

Speech quality
Presence of hindering disturbance 
Hindrance classes have to be defined:

Poor 
Low 
Medium
High
Best
([19] uses a single category "Best effort" instead of the 2 "Low" and "Poor")
External audit

Internal measurement with probe monitoring non intrusive traffic

Relevant standards:

[1] [3] [14] [15] [17] [16] [18] [19] [20]

NOTE: Time tolerances should be measured on well defined time slots (to be defined on a case by case basis)

Table 2A: Addendum to Table 2 for Mobile communications

Criterion
Definition
Threshold 
Measurement tools

Coverage
To be further elaborated. It could be based on geographical coverage or population
To be further elaborated.

Ref. to Antony Oodan STQ contribution
To be further elaborated.

Speech quality
As in Table 2 but measurements are to be carried out for : 

· Mobile to land line termination,

· Mobile to mobile termination,

· Land to mobile termination.
To be further elaborated.


To be further elaborated.



Table 3:Internet Connection via an ISP

Criterion
Definition
Threshold (PSTN)

(( depending on type of access, day and hour)
Measurement tools

Connection failures
Failure to connect to the ISP whatever the cause.
Time out 30s.
External audit.

Internal: polling of successful entering calls.

Reference: [14] [22]


Time to set up the connection
Time between end of dialling and start of display of the first page.
Around 10 to 12s
External audit.

Internal: network + handshake + login + access to the ISP home page.

Reference: [14] [22]


Duration of the transmission of the ISP pages
Time between start and end of display of one page.
+ 30% with respect to the optimal time on the network used.
External audit.

Internal measurement of the treatment duration.

Reference: [14] [22]


Duration of the transmission of any URL
Time between a command and the end of display 
+ 30% with respect to the optimal time on the network used.
External audit.

Internal measurement of the treatment duration.

Reference: [14] [22]


Downloading duration 
Time between a command and the end of the download
+ 30% with respect to the optimal time on the network used.
External audit.

Internal measurement of the treatment duration.

Reference: [14] [22]


Interruptions
Interruptions without any request of the user.
All
External audit.

Internal?

Reference: [14] [22]


Errors or lacks in transmitted pages
Incomplete or altered page content. 
To be defined
External audit.

Internal?

Reference: [14] [22]


Table 4: Data communications to client-server applications

Criterion
Definition
Threshold 

(( depending on type of access, day and hour)
Measurement tools

Connection failures
Failure to connect to the server whatever the cause.
Time out x s.
At the terminal level: failure of a connection request.

Reference: [14] [22]

Time to set up the connection
Time between end of dialling and start of display of the first page.
X seconds
At the terminal level: time between a connection request and the answer.

Reference: [14] [22]

Response time
Time between entry and feedback
Figure to be defined in the absolute. 
At the terminal level: Time between entry and feedback

Internal measurement of the transit time.

Reference: [14] [22]

Duration of the transmission of data between the server and the terminal
Time between start and end of display of one page.
% to be defined with respect to the optimal transmission on the network used on standard transactions.
At the terminal level: Time between start and end of display of one page.

Internal measurement of the transmission time.

Measurement of the data flow

Reference: [14] [22]

Interruptions
Interruptions without any request of the user.
All
At the terminal level: internal measurement of interruptions.

Reference: [14] [22]

Errors or lacks in transmitted pages
Incomplete or altered data content. 
To be defined
External measurement?

Internal measurement?

Reference: [14] [22]

Table 5: Service break-out

Criterion
Definition
Threshold

(( depending on type of service, day and hour)
Measurement tools

Total duration by period
Total sum by agreed period (day, week, month, year)
Different thresholds should be defined according to the kind of period (time of the day, peak hour, day of the week, of the month, etc.)
As far as possible, the volume of disturbed traffic should be measured.

Relevant standards: [14]

Duration by outage
Time elapsed between the identification by the user and comeback on duty.
Different thresholds should be defined according to the kind of period (time of the day, peak hour, day of the week, of the month, etc.)
Relevant standards: [14]

Frequency
Number of outage by period
One threshold should be defined for each period.
Relevant standards: [14]

Table 6: Help desk

Criterion
Definition
Threshold 

(( depending on type of service, day and hour)
Measurement tools

Accessibility
Call not treated during open hours.
All
External audit.

Information from switchboard (PABX).

Reference: [14] [22]

Swiftness in answering the call
Time between end of dialling and obtaining the called person.
20 to 30 seconds
External audit.

Information from switchboard (PABX).

Reference: [14] [22]

Swiftness in processing the request.
Time between expressing the request and obtaining an answer deemed relevant.

Reference: [14] [22]

Table 7: Other services provided

Domain
Parameter
Measurement 

Provision of access
Time elapsed between the request and the completion of the connection.
Time elapsed in days in 95% of the cases

Time elapsed in days in 99% of the cases

Number of delay with respect of the contractual time in percentage.


Timeliness in appointments
Number of delays in appointments with respect to a defined threshold in percentage. 


Open hours
?



Reference: [14] [22]

Access to the provider services
Time to answer
Rate of answers beyond 20 seconds.

Reference: [14] [22]

Access to the directory services
Time to answer
Rate of answers beyond 20 seconds.

Reference: [14] [22]

Billing
Claims on the amount of bills
Rate of claims per point of billing per year

Reference: [14] [22]


Accuracy (counting and tariff)
Audit

Reference: [14] [22]

Annex A:
Service Level Agreement template

This annex contains a list of items that a SLA should detail in most cases. It is not intended to develop such details since they might vart form one case to another one but this template is provided as a reminder for those who have to write a SLA in order to avoid misunderstandings that could appear later on.

A.1
Service

Here should be the definition and description of the service: Type of network and type of use, junction, equipment provided, technical features of the various items…

A.1.1
Content 

1) Type of network

2) Network structure

3) Networking

4) Local loop

5) Type of traffics

A.1.2
Features 

A.1.2.1
Technical features 

To be specified for each network component and each type of use envisaged.

A.1.2.1
Geographical features, coverage…

Geographical features have to be specified using maps and tables for nodes specifying every local agreement.

On the particular case of mobile communications ant taking into account that there are two schools of thought: one based on the geographical coverage (or landmass) and the other based on the population the indicator should be based on both geographical and population coverage.

A.1.3
Junctions

A.1.4
Service life cycle

Before sale

Sale

Installation

Documentation

Acceptance

Operation

Troubleshooting

Billing

Evolution: Benchmarking, release, technical update.

…

A.1.5
Duration of the agreement 

Renewal

Price revision

Benchmarking during the contract.

Break up clause of the contract.

A.2
QoS commitments

Should specify:

· Implementation allotted time

· Rated operation: criterion, measurements and level commitments.

· Backup: criterion, measurements and level commitments.

· Allowance for unavailability, outage classes and corresponding procedures.

· Principles and methods of calculation for penalties.  

Each commitment is associated to one severity in case of dysfunction defining the agreed priority, allotted time to intervene as well as an escalation procedure from the provider side.

A.2.1
Setting up

Should specify:

· Customer premises, provider equipment;

· Allotted time

· Acceptance

A.2.2
Operation

A.2.2.1
Rated operation

Should contain the rated performances and appropriate checking methods. 

A.2.2.1
Back up operation

Should detail the back up operation without any service break up.

A.2.3
Service break up

Should detail the allotted limits in duration, frequency and total, measurements methods and the basis for optional penalty calculation.

Possible time slots for different allowance should be specified.

A.2.4
Outage process

Should detail the process of taking into account the outages, of customer information, of common investigation and the possible constraints in accessing the customer premises, etc.

A.2.5
Indicators

Availability

Time to answer

Bit rate for each data flow

Stability

Table A.1: Indicators

Service Level
Applications
Key parameters

1
Non critical data

Like Public Internet 

Without any guarantee on a minimal transmission speed
Best effort

No performance management 

2
Critical operational data

e.g. VPN outsourcing or eCommerce


Frame relay, CIR or ATM 
Low lost packet rate

Transit time and jitter monitored.

3
Real time applications

Voice, video, visioconference
Low transit time and jitter.

A.2.5.1
Means to ensure quality 

As usual in quality management, appropriate means should be implemented to ensure the expected results are reached. They are detailed in the table below.

Table A.2 Quality means

Need
Impact on design

Availability
Backup routes

Relief of network links

Response time
End to end transit time

Bit rate per flow
End to end guaranteed bit rate

Load sharing and balance.

Bandwidth sharing

Stability
Network operation mechanisms 

A.2.2
Quality features of the service and additional provisions

Table A.3: Key parameter of the service quality

Features
Criterion
Key parameter 

Use
According to the product/service


Aftersales information
Reporting, update


Capabilities, restrictions, performances
User friendly and updated documentation


Tariffs



Procedures



Sale and provision



Appointments
Timeliness


Contract and cancellation procedure



Launching
Time to deliver

Timeliness

Conformance to the specification


Billing
Accuracy, conformance to the order


Lump billing
Number of errors


Detailed billing
Number of errors


A.3
Help desk

Availability periods and outage processing: information, procedures, documentation, etc. should be detailed.

A.3.1
Call centre

Working hours and days.

Method to process the calls.

A.3.2
Outage management

Principle of mutual information.

Limits of liability on customer equipment.

A.3.2.1
Resolution process

Opening of an outage record

Outage identification and localization 

Possibilities of remote outage process.

Cases where a human intervention should occur.

Notification of the closure of the outage to the initiator of the call. 

Process to prevent the renewal of the similar outages. 

A.3.2.2
Priority levels

Table A4: Priority levels

Severity
Definition
Example

1
Service interruption
Inability to access the service

2
Service deterioration
Microcuts, undue response time, aborted calls, etc. 

3
No impact on the user
Proactive maintenance, scheduled tests, etc.

A.3.2.3
Escalation process

Table A5: Escalation process timescale

Acting people
Severity 1
Severity 2
Severity 3

Responsible for customer helpdesk
1h
2h
4h

Operation responsible
2h
4h
Next working day

Technical director
4h
8h
None

A.3.2.4
Customer information 

To be drafted.

A.4
Reporting

Content and frequency of the reports on consumption, quality of service and outage should be specified.

A.4.1
Consumption reports

Should list the details of:

Consumption per site and for the whole network.

Consumption analysis

A.4.2
Outage reports

Technical reports,

Traffic reports

A.4.3
QoS reports

Service outages

Disturbances, microcuts, undue response times, aborted calls.

Proactive actions, preventive maintenance

The possible type of medium to make the report available should be specified with its corresponding price:

Table A6: Report prices

Report
Includes
WEB price
CD ROM price
Paper price

Performance report
Launching reports

Modification reports
(generally free)
(generally paying)
(generally paying)


QoS reports




Detailed billing
Lump detailed billing
On demand

(generally free)
(generally paying)
(generally paying)


Detailed billing per site





Breakdown of the traffic




Consumption analysis
Consumption analysis
On demand

(generally free)
(generally paying)
(generally paying)

Technical reports
Traffic

(generally paying)
(generally paying)

A.5
Charging and billing

Tariffs, penalties, format and billing frequency, validation and modes of payment.

Revision procedures.

A.5.1
Penalties

To be drafted

A.5.2
Validation of bills before recovery

To be drafted

A.5.3
Modes of payment

To be drafted
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