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Summary

For many years some telecommunications regulators have had schemes for quality of service
monitoring that recognised its importance in their markets. More recently other regulators have been
drafting regulations and, in some cases, publishing results. Yet there have been various apparent
setbacks: various regulators have stopped their work on quality of service after publishing consultation
papers, regulations or initial quality of service measurements. The problem overall may be that the
resources of regulators are insufficient: regulators have many urgent and important tasks and require
time to appreciate fully the aims of, and tasks in, quality of service monitoring.

Several regulators now have plans to devise new schemes or revise existing schemes for quality of
service monitoring. This paper is intended to help those and other regulators, by starting to study how
experience so far can guide quality of service monitoring in the future, particularly in countries where
it is not yet well established.

Section 1 looks at the question of when quality of service monitoring by regulators is desirable.
Broadly speaking, the section concludes that quality of service measurements can be beneficial in
several ways, at least if they are published for all operators, but that quality of service targets can be
detrimental unless they are applied only to dominant operators. Though there are exceptions to this
conclusion it suggests that fewer targets may be needed than are currently imposed.

Section 2 deals with operational arrangements for quality of service monitoring by regulators. There
are various ways in which operators can be involved in the arrangements for defining measurements,
setting targets, making measurements, auditing measurements and publishing measurements. There
are also ways in which customers can be involved, even in defining measurements and making
measurements. The cases studied illustrate wide variations in how quality of service monitoring is
done. The more and less successful aspects of the cases are not always what might be expected.

Section 3 turns to the question of what quality of service monitoring by regulators is desirable. Many
measurements have been defined and many targets have been set. Regulators and operators need to
choose those that match their main aims. The section describes criteria for choosing the measurements
to be defined, the targets to be set and the measurements to be published. It also discusses various
other choices that regulators and operators must make, such as how measurements are to be made
(particularly for voice and related means of communication) and which services are to be monitored in
current network and Next Generation Network (NGN) environments. These choices are particularly
important as communication services become layered on Internetwork Protocol (IP) networks, when
operators will use wholesale services, and bundle retail services, both within and between layers.

Quality of service monitoring inevitably differs in different countries, with their own industry
structures and customer preferences. It is unlikely ever to be perfect, as regulators are unlikely ever to
have full enough information about the markets. This paper does not pretend to say what regulators
always ought to do. However, it does suggest the following overall guidelines for discussion:

e Using operator skills and customer opinions through widespread consultations, working groups and
open meetings helps to make monitoring effective.

o The measurements made should be important to customers, practical for operators and comparable
between operators. They should concentrate on few aspects of services.

e The measurements published should be accessible to customers, helpful to customers and fair to
operators. They should be made available in ways appropriate to the culture of the intended users.

e Any targets set should be useful to customers and realistic for operators. They are most likely to be
desirable for wholesale services (and often retail services) of dominant operators.

e Monitoring should entail regularly examining, and understanding the basis for, the measurements.

Some of these guidelines may seem too obvious to discuss, but they are not followed everywhere.



1 The motivation for quality of service monitoring

This section examines the possible aims of quality of service monitoring by regulators and makes
inferences about the conditions in which quality of service measurements and quality of service targets
are beneficial. It includes discussions of the activities and concepts in quality of service monitoring.

1.1 Aims

The ITU World Telecommunication Regulatory Database indicates that in 2005 regulators had
responsibilities for quality of service monitoring in about 84% of countries and for quality of service
standards in about 76% of countries®. Thus quality of service monitoring could have important effects
on the development of telecommunications worldwide.

Quality of service monitoring requires that measurements be made and, sometimes, that targets be
attained. As operators often make measurements for themselves already, action by regulators could be
unnecessary. However, regulators might monitor quality of service for several reasons. Some are more
important when competition is strong, and others are more important when competition is weak.
Quality of service monitoring by regulators can have the following aims:

o Helping customers to make informed choices.

e Checking claims by operators.

o Understanding the state of the market.

e Maintaining or improving quality in the presence of competition.
e Maintaining or improving quality in the absence of competition.
o Helping operators to achieve fair competition.

e Making interconnected networks work well together.

These aims are discussed individually below.

111 Helping customers to make informed choices

The price is an important factor in choosing a service. However, it is not the only one: customers may
care about price more than quality, but once they have settled on the price they want the best quality
available at that price. In fact quality can be more important than price. Thus in Colombia a survey
showed that the most important factor in choosing a mobile telephony operator was coverage for 28%
of customers, quality of service for 24% of customers and promotions for 21% of customers®.

Business customers often care more about quality than price, because problems with quality are more
likely to be costly. For example, in the United Kingdom (UK) 59% of small and medium businesses
rated the offer of “the best quality and reliability”, not “the cheapest deal possible”, as the most
important factor when choosing an operator®. Even 55% of residential customers of the main
incumbent operator valued quality and reliability above price®.

Different quality levels can coexist at different prices: in India each long distance operator can have
two call-by-call selection codes representing different quality levels, in Australia each fixed telephony
operator can offer services without the customer service guarantee as well as ones with it, and in many
countries different internet cafes or different calling cards have different quality levels. In such cases
customers need to know about quality levels but not to have them constrained.

For services that are bundled together, with one price covering several services, the quality of specific
aspects of the services can influence choices greatly: customers are likely to choose bundles that have
the best versions of those services that are most important to them.

Measurements that are published can help customers to choose well. Targets that are the same for all
operators, however, may limit choices of quality and price.



1.1.2 Checking claims by operators
Operators may make claims in advertisements about their services or the services of their competitors.

An example occurred in the UK, when two mobile telephony operators complained to the advertising
regulator that a third mobile telephony operator advertised “the best call success rate ever”. The
advertisements were based on measurements that were made using a method adopted jointly by the
three operators. Earlier measurements that were made using this method had been published. Most of
the complaints were upheld, because the third operator had ignored unpublished but audited
measurements for the other two operators, had implied that the telecommunications regulator had
published the measurements, and had identified the call success rate with network performance®.
(They also included a discussion of whether call success rates of 99.2% and 99.3% were different for
customers in practice.)

Measurements that are published can be used in checking claims by operators about services.

1.13 Understanding the state of the market

Figures about rollout may not be enough to show how well policies are succeeding. (For example,
numbers of base stations might reach required levels but the base stations might not be maintained
well enough to operate properly.) They are therefore of interest to policy makers. They are also of
interest to operators, who wish to understand strengths and weaknesses of competitors.

Measurements can show gaps in services that could be filled by market entry or that need new policies
for particular groups of people, geographic areas or operating conditions (such as emergencies).

1.14 Maintaining or improving quality in the presence of competition

Competition can improve quality. However, cutting prices is often the preferred way of competing,
partly because it can be done much faster than improving quality. When cutting prices involves cutting
costs, competition can even reduce quality. Quality reductions due to cuts in costs can be difficult to
reverse, as new staff may need to be trained or deferred investments may need to be brought forward.

Even in fully competitive markets quality may be poor, because of ferocious competition, rapid
expansion or overstretched management. Thus in various countries both customer support and network
equipment can become overloaded in aggressive campaigns for internet access customers, for
example. %imilarly, during rapid expansion of the mobile networks in India quality fell well short of
the targets”.

Measurements that are published, perhaps with targets, can oppose forces that can tend to lower
quality levels in some competitive environments.

1.15 Maintaining or improving quality in the absence of competition

A dominant operator may be subject to price controls, unwilling to boost supply or insensitive to
customer wishes. In such circumstances the operator might try to maintain margins by reducing the
quality of a retail service. (For example, public payphone faults and directory enquiry call failures
might rise because of cuts in staff.) The operator might even introduce a service at a higher quality
level and lower the quality level of the “standard” service to encourage customers to move to the
better service’.

In addition, a dominant operator might suggest that to protect customers any quality of service
obligations imposed on it should be imposed on other operators also. Doing this might lead to uniform
quality levels but would limit the speed and flexibility with which other operators could offer services.

Measurements that are published, perhaps with targets, for the retail services of dominant operators
can counter the adverse effects of other forces on dominant operators. Targets that are the same for all
operators, however, may act as barriers to entry.



1.16 Helping operators to achieve fair competition

The business of a competitive operator might depend crucially on the facilities of a dominant operator,
by interconnecting with, or just reselling, them. The dominant operator is then providing a wholesale
service to operators (not a retail service to end users). For retail competition to be fair, a competitive
operator buying a wholesale service from a dominant operator should get the same quality level from
that service as the retail arm of the dominant operator does®.

Targets that represent required minimum quality levels for the wholesale services of dominant
operators can achieve this (perhaps in conjunction with other actions, such as separating the
managements of the retail and wholesale arms).

1.1.7 Making interconnected networks work well together

An end-to-end path may pass through several networks, each controlled by a different operator. No
individual operator has responsibility for the end-to-end path, but a dominant operator may have a
serious effect on end-to-end paths set up by other operators. (The effect of any other operator on end-
to-end paths is on average much less serious.)

Targets that determine required minimum quality levels nationally for end-to-end paths can ensure that
one operator (and, in particular, a dominant operator) does not degrade excessively the quality of end-
to-end paths set up by others. Of course, targets for measurements of customer support that are not
dependent on network equipment are not relevant to the quality of end-to-end paths.

1.2 Ways of achieving the aims

The aims in Section 1.1 mention various activities occurring in quality of service monitoring. Those
that contribute directly to achieving the aims of quality of service monitoring are making
measurements, publishing measurements and setting targets. Table 1 indicates approximately which
activities contribute to which aims.

Table 1 Direct contributions of quality of service monitoring to achieving the aims

aim
helping checking under- |maintaining |maintaining| helping making
customers to| claims by |standing the or or operators to inter-
activity monitored operators _ make operators | state of the imprpvipg imprpving achieve_f_air connected
informed market quality in | quality in |competition| networks
choices the presence| the absence work well
of of together
competition | competition
making dominant operators only
measurements | 4| onerators i
publishing dominant operators only +
measurements | a1} operators + + + +
setting dominant operators only + + +
targets all operators +

Note: A “+’ occurring in an entry in Table 1 indicates that the activity contributes to achieving the
corresponding aim in Section 1.1. Of course, making measurements is assumed to be required by publishing
measurements and setting targets, but making measurements is not awarded ‘+’ in Table 1 just because
publishing measurements or setting targets is awarded ‘+’.

Source: Robert Milne (Antelope Consulting).




The aims in Section 1.1 do not always point to exactly the same conclusions. For instance:

Different aims can suggest different emphases. In particular, helping customers to make informed
choices is important mainly when choices are inconvenient or costly to change. This can happen if
customer equipment is tied to a particular operator, contracts last for years or telephone numbers
are not portable®. It therefore occurs with lifetime subscriptions as introduced in India and the
United States (US)™. Sometimes, however, customer choices are not inconvenient or costly to
change and do not by themselves justify quality of service monitoring. This is so for call-by-call
selections of alternative operators without long term commitments.

Different aims can suggest different measurements. Thus using a single indicator of customer
satisfaction for each individual operator, instead of multiple measurements, might help potential
customers but not other operators or policy makers™.

Different aims can suggest different services for monitoring: For example, helping operators to
achieve fair competition might involve imposing targets on wholesale services but not on retail
services.

Different aims can suggest different treatments of operators: resellers might not be obliged to make
measurements for the aspects of services that they passed to customers unchanged but might be
obliged to publish the measurements for those aspects made by the original operators, just to
inform their own customers.

Quality of service monitoring can become complex. It is likely to be made cheaper, easier and more
effective by concentrating on particular aims and simple schemes. Doing this involves deciding on the
monitoring to be done (making measurements, publishing measurements or setting targets) and on the
operators to be monitored (dominant operators only or all operators). Table 2 offers guidance on
making these decisions, by summarising roughly how different choices benefit various stakeholders.

Table 2 Direct benefits to stakeholders of quality of service monitoring

stakeholders
monitoring monitored operators policy other
customers
makers operators
making dominant operators only
measurements | 4| gperators N
publishing dominant operators only +
measurements | 4| gperators ot .
setting dominant operators only + + ++
targets all operators +

Note: A “+’ occurring in an entry in Table 2 indicates that the activity benefits the corresponding stakeholders,
with the number of occurrences of ‘+’ being loosely the number of aims in Section 1.1 in which the stakeholder
benefits from the activity. Of course, making measurements is assumed to be required by publishing
measurements and setting targets, but making measurements is not awarded ‘+’ in Table 2 just because
publishing measurements or setting targets is awarded ‘+’.

Source: Robert Milne (Antelope Consulting).
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Table 2 can itself be reduced to even simpler guidelines. In brief:

o Making measurements for all operators could benefit policy makers.
o Publishing measurements for all operators could benefit customers.

e Setting targets for dominant operators could benefit other operators.

These guidelines do not mention universal service obligations, which often include minimum quality
levels. In reality universal service providers (the operators having universal service obligations) are
dominant operators, either through being major forces in the national market or through serving areas
where there are few alternatives. In this paper universal service providers are regarded as dominant
operators.

1.3 Activities

Figure 1 illustrates a complete process for quality of service monitoring by regulators, in which the
activities mentioned in Section 1.2 can recur several times. (The flow chart shows how activities
succeed each other and are repeated periodically and gives alongside each activity an example of the
questions or statements that form the subject of the activity.)

Figure 1 Activities during quality of service monitoring

v

consulting
stakeholders

v

defining
measurements

v

setting
targets

T
v
repeat

A\ every making
review measurements

period ¢
repeat

every auditing
reporting measurements

period ¢

publishing
measurements

“Should the fault repair time be measured?”

“The fault repair time is the average time taken to repair reported faults.”

“The fault repair time should be no more than 1.5 days.”

“The fault repair time has been measured to be 1.357 days.”

“Has the fault repair time been measured accurately enough?”

“The fault repair time has been measured to be 1.4 days.”

v

reviewing
achievements

“Should the fault repair time continue to be measured?”

v

Note: The repeat loops in Figure 1 are simplifications, as auditing, for example, may reveal defects in
measurement definitions that can be corrected without formal review and consultation processes. The numbers
used as examples in Figure 1 are not intended to represent best practice.

Source: Robert Milne (Antelope Consulting).
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1.4 Technicalities

There is not one meaning of ‘quality of service’ that is universally adopted. However, the one chosen
for this paper is widely adopted. Box 1 says what it is and identifies various related terms that are not
used in this paper.

Box 1 The meaning of quality of service

In ITU-T recommendation E.800, quality of service is “the collective effect of service performances, which
determine the degree of satisfaction of a user of the service”2. This definition is adopted in this paper. Quality
of service therefore concerns aspects of services that users experience directly. It can be contrasted with
network performance, which, again according to E.800, is “the ability of a network portion to provide the

functions related to communication between users"?.

Different terminology is used in some documents from ITU and other organisations. In particular:

o The term ‘quality of service’ may refer to just quality determined by network performance or even just to a
way of getting different levels of IP network performance by classifying and controlling traffic. The term
‘quality of experience’ is then sometimes be used for what is regarded as quality of service in this paper.

e The term ‘type of service” was formerly used in IP networks but has now been superseded by other terms
related to classifying and controlling traffic.

e The term “class of service’ may describe a level of network performance appropriate to particular services
in IP and other data networks.

e The term ‘grade of service’ has been used for many years. In E.600, grade of service is “a number of
traffic engineering variables used to provide a measure of adequacy of a group of resources under
specified conditions™. It often refers to a value characterising the quality of one aspect of a service (such
as the proportion of successful calls).

There is no firm boundary around what constitutes quality of service: jitter and wander for leased lines could
be measured in quality of service monitoring if they were important to users. In practice, however, quality of
service monitoring is applied to rather few services.

For the purposed of this paper, when quality of service is monitored there must at least be
measurements that are made according to defined measurement methods. These measurements allow
discussions of quality of service to be quantitative and to recognise that different aspects of a service
may reach different quality levels (as, for example, faults may be repaired fast but the proportion of
successful calls may be low).

As indicated in Section 1.2, measurements are not just: some may be published and some may have
targets. Box 2 describes how measurements and targets are related.
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Box 2 The nature of measurements and targets

Quality of service monitoring requires measurements that characterise the quality of aspects of services. The
definitions of the measurements to be made are called ‘parameters’, ‘indicators’, ‘metrics’, ‘measures’ or
‘determinants’ in different documents. The term ‘parameter’ is generally used in standards but is avoided in
this paper for simplicity. The term ‘indicator’ is often used for measures like “the number of main telephone
lines per 100 inhabitants” that are outside the scope of this paper.

A target is a potential value (or range of values) for a measurement that must be attained if quality is to be
regarded as satisfactory. Targets are called ‘objectives’, ‘benchmarks’, ‘thresholds’, ‘standards’ or ‘reference
values’ in different documents. In addition, all these terms have other meanings. The term ‘target’ is
sometimes confined to desired or planned quality levels, typically in successive years. Then the term
‘threshold” might refer to quality levels that are required immediately, but when used in that way it has the
disadvantage that for many measurements high values are bad and low values are good (so ‘lintel” would be
more appropriate than ‘threshold’).

Defining measurements involves providing measurement descriptions and measurement methods. A
measurement description says what quality is characterised by the measurements. Often a shortened form of
the measurement description is used as the measurement name, but the full measurement description is needed
for showing when measurements are comparable. Thus the measurement descriptions “the proportion of faults
repaired within 2 days” and “the proportion of faults repaired within a time identified by the operator”
evidently refer to measurements that are not usually comparable with one another, but the measurement name
“the fault repair timeliness” might apply to either of them.

Making measurements involves applying measurement methods. Some measurements may be singled out as
publishable measurements, which characterise the quality in a way that is helpful enough to publish. Other
measurements may be useful for other purposes, such as analysing trends.

Measurements may have targets. For instance:

o The fault repair time might have “the average time taken to repair reported faults” as a publishable
measurement description, with “1.5 days” as a target for it.

e The call setup success ratio might have “the percentage of calls successfully set up after receiving dial
tone” as a publishable measurement description, with “97%” as a target for it.

e The packet transmission time might have “the average time taken to transmit 56-byte packets between
representative sources and destinations” as a publishable measurement description, with “40 milliseconds”
as a target for it.

e The packet loss ratio might have “the percentage of 56-byte packets lost during transmission between
representative sources and destinations” as a publishable measurement description, with “1.0%” as a target
for it

The measurements made vary widely between regulators. However, they tend to reflect similar
concerns and therefore to have related, but not identical, measurement methods. Box 3 illustrates this,
by giving names to most of the measurements that are mentioned in this paper. Measurement names
are not sufficient for defining measurements in regulations: the call completion ratio, for example, can
refer to measurements defined in several different ways (Some of which, incidentally, have little to do
with quality of service from operators and much to do with how frequently people answer phones.)
However, measurement names are useful in identifying the general intentions of measurements.

13



Box 3 Conventions for measurement names

Measurement names should be regarded as short explanations of the measurements, not as full measurement
descriptions. In particular, the measurement names in this paper may be short for different measurement
descriptions in different examples and may differ from the names used by regulators. (For example, what
exactly constitutes a fault report varies between regulators.)

Many measurements fit one of the following patterns and, in this paper, have corresponding uniform names:

e The measurements can be times taken to do actions. In this paper they have names of the form “the x
time”, which signifies the average time taken to do the action “x”, from initiating it (by making a request
or pressing a button, for example) to completing it. Thus “the service supply time” signifies the average
time to supply services, “the fault repair time” signifies the average time to repair faults, “the complaint
resolution time” signifies the average time to resolve complaints, “the call setup time” signifies the
average time to setup calls, and “the packet transmission time” signifies the average time to transmit
packets. (Times other than averages are also sometimes useful, as in “the maximum time taken to repair
95% of faults ”, for example.)

e The measurements can be proportions of occurrences of actions done in time. In this paper they have
names of the form “the x timeliness”, which signifies the result of dividing the number of occurrences of
the action “x” that are done on time by the total number of occurrences of the action “x”. Thus “the service
supply timeliness” signifies the proportion of occasions in which services are supplied on time, “the fault
repair timeliness” signifies the proportion of occasions in which faults are repaired on time, and “the
complaint resolution timeliness” signifies the proportion of occasions in which complaints are resolved on
time. (The term “timeliness’ is specific to this paper, as there is no term in widespread use.)

e The measurements can be frequencies of occurrences of events per customer. In this paper they have
names of the form “the x rate”, which signifies the result of dividing the number of occurrences of the
event “x” by the total number of customers. Thus “the fault report rate” signifies the number of fault
reports per customer and “the complaint rate” signifies the number of complaints per customer.

e The measurements can be proportions of occurrences of events having a specific property. In this paper
they have names of the form “the x y ratio”, which signifies the result of dividing the number of
occurrences of the event “x” that have the property “y” by the total number of occurrences of the event
“x”. Thus “the bill error ratio” signifies the proportion of bills that are erroneous, “the call setup success
ratio” signifies the proportion of call setups that are successful, “the call drop ratio” signifies the
proportion of calls that are dropped, “the packet loss ratio” signifies the proportion of packets that are lost
and “the bit error ratio” signifies the proportion of bits that are erroneous. (The term ‘ratio’ is often
replaced by the term ‘rate’, bur a rate often implies dependence on time, money or some other quantity,
such as the number of customers: a bit error rate and a bit error ratio, for example, could be different.)
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2 The operational arrangements for quality of service monitoring

This section considers how quality of service monitoring by regulators operates, particularly with the
involvement of operators and customers. Operators can be involved in defining measurements, setting
targets, making measurements, auditing measurements and publishing measurements. Customers can
be involved, too, in defining measurements and making measurements. The section also deals with
techniques for encouraging and enforcing compliance with quality of service obligations.

2.1 Defining measurements

Choices of measurements depend on what customers in the country are most concerned about. Choices
of targets depend on what operators in the country can hope to achieve. (How measurements and
targets can be chosen is discussed further in Section 3.1 and Section 3.2.) The choices can have
unforeseen side effects, as they can focus management attention on some aspects of services to the
possible detriment of others. Getting the balance right needs an understanding of internal company
dynamics and potential industry performance that many regulators do not expect to achieve. The
knowledge and experience of operators can help with this.

Regulators are often unwilling to work closely with dominant operators. However, they may be more
willing to work broadly with all operators to define measurements. Also, they may welcome activities
by other monitors using magazines and websites that define and make measurements or conduct
customer satisfaction surveys. (These “other monitors” form a miscellaneous class, including
consumer associations, pressure groups, internet service reviewers and monitoring system vendors.) In
general:

e Letting dominant operators continue to use measurement methods that they have used for some
time may be expedient if no other operators have to make measurements™.

o Letting all operators define their own measurements usually leads to measurements that are not are
comparable between different operators.

e Encouraging other monitors to define and make measurements assists with monitoring the aspects
of services that concern customers. Of course, other monitors might not exist or might not monitor
aspects of services mainly of concern to operators and policy makers. They might also make
measurements in ways that have low costs but do not represent customer experience adequately.

e Involving an industry group of operators in the definition of measurements uses the skills of
operators™. The group may take a long time to agree and implement the definitions, partly because
individual operators wish to minimise their own disruption and expense and partly because it may
need to examine measurement procedures in detail. However, the results may be acceptable to
everyone, especially if the group includes customer representatives and external experts. The
regulator may still need to check independently that the measurements defined are comparable
between operators inside the group. (They are usually not comparable with measurements defined
by operators outside the group.)

Examples of regulators making extensive use of industry groups are described in Section 2.5.

2.2 Setting targets

When quality of service is monitored, targets may be set. In principle target setting could be the
responsibility of various organisations, just as with measurement definition in Section 2.1. However,
in practice, target setting is done by regulators if it is done at all. Yet there are potential applications of
target setting by other organisations. In particular, if operators set their own targets they could offer
varied choices of quality and price but be obliged to meet commitments: in consultation with
regulators they operators would devise, publicise and commit to targets and publish indications of
whether these targets were attained.
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In brief:

e Letting dominant operators set their own targets is unlikely to be effective if no other operators
have to make measurements, as there will be no ways of comparing quality

o Letting all operators set their own targets could broaden choices of quality and price while
requiring operators to fulfil their commitments. However, this does not seem to happen, perhaps
because regulators that are more likely to let operators set targets are also less likely to require
targets.

e Encouraging other monitors (such as pressure groups and monitoring systems vendors) to set
targets is also unusual, possibly because other monitors usually deal only with internet services, for
which expectations are less well developed than for telephony services.

¢ Involving an industry group of operators in the setting of targets uses the skills of operators. It may
limit the choices available to customers, just as would setting targets without the involvement of
the group. Setting targets needs less detail than defining measurements, so an industry group is less
useful for it. In its case the knowledge and experience of operators can be taken into account by
due consultation and prior monitoring to determine realistic quality levels.

Figure 2 shows who defines measurements and sets targets in various countries. Different “owners” of
the definitions and settings may be suited to different weightings of the aims in Section 1.1: regulators
may need to “own” more if they monitor just dominant operators than if they monitor all operators.

Figure 2 Examples of responsibilities for defining measurements and setting targets
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Source: Robert Milne (Antelope Consulting).
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Measurements often have targets associated with them, in the expectation that targets will help to
improve quality. However, targets (and the associated measures for ensuring compliance) are not
always effective in improving quality. Box 4 describes one such case involving the regulator in India,
the Telecom Regulatory Authority of India (TRAI). Targets were set after networks had been
monitored for 2 years. They were intended to lead to improvements in successive years. However, the
fixed networks could not be modernised fast enough to achieve the targets for fault report rates, which
had therefore to be deferred for 3 years. Moreover, the mobile networks achieved their targets in just
75% of situations. (Box 4 also illustrates how measurements may need to change as the market
develops, as discussed in Section 3.1.1, and how measurements must be comparable between
operators, as discussed in Section 3.1.3.)

Box 4 Monitoring by the regulator in India
Fixed telephony

TRAI published for every 3 months from April 2003 to June 2005 17 measurements with targets for up to 75
fixed telephony operators in 27 geographic areas (treating different operating areas as different operators).
Participation in the scheme was compulsory. The targets, set in July 2001, were different for successive years.

TRAI revised the scheme after a review, for the following reasons'®:

e Quality had remained unsatisfactory (with measurements for fixed wireline networks lagging some years
behind the targets), though the targets had been set after 2 years of measurement and consultation.

e Some measurements (such as the delay before getting dial tone) were still required but no longer important
and others (such as the delay before refunding deposits) were important but not yet required.

o Fixed wireless networks were more like mobile networks than fixed wireline networks, which probably
had more access network faults and fewer dropped calls.

TRAI has published for every 3 months since July 2005 14 measurements with targets for 71 fixed telephony
operators in 27 geographic areas'’. Participation in the scheme is compulsory®. The targets are generally the
same for successive years. The measurements include the service supply timeliness (separately for initial and
various changed services), the fault repair timeliness (separately for various periods of time), the fault repair
time, the fault report rate, the bill error ratio, the complaint resolution timeliness, the proportion of rapidly
answered attendant calls and the call completion ratio. Not all of the measurements are published: for fixed
wireless networks, the measurements published are like those published for fixed wireline networks but the
measurements required are like those required for mobile networks.

Mobile telephony

TRAI published for every 3 months from April 2003 to June 2005 10 measurements with targets for up to 122
mobile telephony operators in 23 geographic areas (treating different operating areas as different operators).
Participation in the scheme was compulsory. The targets, set in July 2001, were different for successive years.

TRAI revised the scheme after a review, for the following reasons™.

e Quality had remained unsatisfactory (with measurements failing to reach the targets in 25% of cases),
though the targets had been set after 2 years of measurement and consultation.

e Some measurements (such as the fault repair time) were still required but no longer important and others
(such as proportions of calls blocked by wireless channel congestion) were important but not yet required.

e Some measurements (such as the proportion of successful calls) were not comparable between operators,
as they depended on the operators in ways that were not described precisely enough.

TRAI has published for every 3 months since July 2005 14 measurements with targets for 128 mobile
telephony operators in 23 geographic areas™. Participation in the scheme is compulsory®®. The targets are
generally the same for successive years. The measurements include the bill correction timeliness, the bill error
ratio, the complaint resolution timeliness, the proportion of rapidly answered attendant calls (separately for
various periods of time), service coverage (separately for buildings, cars and streets), service availability, the
call setup success ratio, the call drop ratio and the conversational voice quality.
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2.3 Making measurements

Regulators impose quality of service obligations for telephony services much more often than for
internet services. For internet services many rely on customer opinion surveys and on other monitors
using magazines and websites. These other monitors may even involve users in making measurements,
by distributing test tools and collecting test results. Occasionally these arrangements are made more
formal. For example, in Australia the regulator publishes an annual report about tests made by internet
users and in Chile the regulator required internet access operators to provide measurement tools to
their customers. The future may see much more widespread use of such arrangements: user terminals
besides computers are becoming ever more advanced and in principle could report back to operators
ample end-to-end quality of service measurements.

Box 5 describes the scheme of the regulator in Chile, the Subsecretaria de Telecomunicaciones
(Subtel). In this scheme internet operators make some measurements but also distribute tools so that
their customers can make measurements. This scheme is unusual in various other ways, as it does not
apply to telephony services but it applies to both access and transit internet services and it obliges
operators to publish measurements on their own websites.

Box 5 Monitoring by the regulator in Chile
Internet access

Operators published from February 2002 to December 2004 2 measurements of narrowband (dialup) internet
access services'. The measurements were expressed as weekly, monthly, quarterly and annual trend graphs
on the websites of the individual operators. These websites also provided software for download so that
narrowband and broadband internet access users could make other measurements. Participation in the scheme
was compulsory”’. The measurement methods, contents and formats and the software for download were
agreed by an industry group working with Subtel. The measurements made by the operators determined the
internet session login success ratio and the model pool utilisation. The measurements made by the users
determined the internet session login time and the data transfer rates for services including file transfer, web
browsing and email.

Subtel suspended the compulsory scheme pending a review, in order to update the telecommunications
legislation and introduce quality of service monitoring for new services, such as those using the internet. The
internet access operators are no longer publishing measurements.

Internet transit

Operators have published since January 2001 3 measurements of internet transit services separately for each
connected internet access operator and each other internet transit operator'®. The measurements are presented
as weekly, monthly, quarterly and annual trend graphs on the websites of the individual operators.
Participation in the scheme was compulsory®’. The measurement methods, contents and formats were agreed
by an industry group working with Subtel. The measurements include the packet transmission time (delay),
the packet loss and the occupancy of the link with each connected internet access operator and each other
internet transit operator.

Subtel suspended the compulsory scheme pending a review, in order to update the telecommunications
legislation and introduce quality of service monitoring for new services, such as those using the internet. The
internet transit operators are nonetheless still publishing measurements.

Some measurements (such as fault repair times) are best made by operators. Others are best made by
external measurement agencies, because doing so makes them more comparable between different
operators and, sometimes, less costly. In particular, drive-around tests are more comparable and less
costly if they are done at similar times, between similar places and in similar circumstances for all
mobile telephony operators. Co-operation between the operators in defining and making such
measurements can be valuable in identifying occasional anomalies due to faulty measurement
equipment or incorrect applications of measurement procedures.
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Operators and regulators often favour the use of customer opinion surveys. Surveys intended for use in
quality of service monitoring by regulators could be the responsibility of operators, other monitors or
regulators. Savings might be made by obliging operators to include questions due to regulators in their
own surveys. However, the surveys might then need to include many questions, because of differences
in the information wanted by the operators and the regulators. For example, the operators might want
to assess interest in possible new services and the regulators might want to ask about unsolicited sales
calls, public payphone faults, directory enquiry responses, and emergency call responses. To
regulators customer opinion surveys may be most valuable when customer support from operators is
inadequate (so customers do not bother to complain or report faults) and therefore when surveys by
operators are likely to be unsatisfactory.

In large countries having several geographic areas, many measurements are likely to be made. Thus in
India there can be at least 774 measurements about fixed operators and 1792 measurements about
mobile operators every 3 months. Of course the operators may have correspondingly many customers,
so the costs of the measurements per customer may be low. In fact the costs of measurements may
bear most heavily on small operators, because the number of test calls, for example, needed to make
precise enough measurements in a given geographic area is independent of the size of the operator.

Calculating and allocating the costs of measurements can be contentious?’. Measurements can raise the
costs of all operators, including those that already make similar measurements. In principle the
measurements made could characterise the quality of many aspects of services for different market
segments in different geographic areas. However, the costs are related to the number and variety of the
measurements made and can be reduced by concentrating on few particularly useful measurements.
Reviewing the choice of measurements from time to time helps the measurements to remain those
important to customers and practical for operators, as discussed in Section 3.1.1 and Section 3.1.2.

Where measurements are made by an operator or are audited for an operator the costs are most
obviously carried by the individual operator. In other cases the costs may be recovered from licence
fees by the regulators or from all the operators in an industry group sharing an external measurement
agency, perhaps in proportion to subscriber numbers, coverage or revenue.

2.4 Auditing measurements

Measurements made by external agencies can be submitted to the regulator or even published before
the operators see them (as happens for drive-around tests in the UK). Measurements that are seen by
the operators before they are submitted to the regulator should be signed off by senior employees in a
‘self-certification’ process. They are therefore probably audited for accuracy by or for the operators.

Nonetheless regulators may want independent auditing of measurements. (For example, in Malaysia
the regulator audits all the dominant operators, and other selected operators, every year, even though
the law permits jail sentences for failures to fulfil quality of service obligations.) However,
independent auditing of all measurements can be inconvenient and costly and can delay publication
greatly. To increase confidence in the measurements but limit costs regulators might decide to audit
just some measurements (or data used in calculating some measurements), selected at random or
through being suspect. Regulators can also check measurements in other ways, such as comparing
them with the complaints received by the regulators or performing “mystery shopping” to test
complaint handling. All these ways need careful design, as audit procedures can easily become too lax
or too burdensome. The possibility of independent auditing can itself be quite effective in ensuring the
accuracy of measurements: quality of service measurements may not produce major newspaper
articles, but legal proceedings for falsifying them will do so.

The definitions of measurements themselves, as well as the subsequent measurements, require auditing
both before the definitions are implemented and thereafter: though the definitions may be intended to
be precise enough to achieve comparability, they may remain open to slightly different interpretations.
If the auditors for different operators and regulators meet together, they can find and resolve minor
problems of comparability, agree the main parts of each measurement procedure needing
investigations in audits, and validate the auditing techniques of each other.
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Box 6 shows that the regulator in Ireland, the Commission for communications Regulation (ComReg),
and its predecessor, the Office of the Director of Telecommunications Regulation (ODTR), decided
that fairly simple quality of service monitoring was not helpful enough to continue. The consequences
of the audits (rejected measurements, delayed publications and extra costs) were factors in reaching
this decision. The decision contrasts with that in the UK described in Section 2.5, perhaps because the
influence of quality on customer choices was thought to differ in the two countries.

Box 6 Monitoring by the regulator in Ireland
Fixed telephony

ODTR and subsequently ComReg published for every 6 months from January 2001 to December 2003 3
measurements for up to 9 fixed telephony operators of residential or business services (treated separately)®.
Participation in the scheme was voluntary (except for the universal service provider). Operators did not
always need to make all of the measurements. Mergers and withdrawals from participation left only 6
operators late in the life of the scheme. The measurements included the service supply timeliness, the fault
repair timeliness and the complaint resolution timeliness.

ComReg suspended the voluntary scheme after a review, for the following reasons:

o Lack of comprehensive coverage reduced the usefulness of the scheme to customers.
o Measurements were often rejected after audits for not being comparable with others.
o Costs were disproportionate to the margins of small operators.

o Choices of operators by residential customers (but not necessarily business customers) were based mainly
on pricing.

Comreg is developing new quality of service obligations that will apply to the universal service provider.
Mobile telephony

ODTR and subsequently ComReg have not imposed quality of service obligations on mobile telephony
operators.

2.5 Publishing measurements

Publishing measurements is central to achieving some of the aims described in Section 1.1. In
particular, it is essential if customers are to base choices of services on general conclusions, not just
personal anecdotes.

Publishing measurements usually involves distributing written words through websites. However,
written words may not be the most suitable for the general public, at least in rural and remote districts
or in oral societies where spoken words predominate. Publishing some measurements through radio
broadcasts or freephone calls could reach more people. Of course journalists and other intermediaries
might still prefer written words that they could summarise for the general public. Where written words
are suitable there are other ways of providing them besides using websites or even newspapers. In
particular, quality of service deficiencies could be publicised in SMS messages and bills.

In the countries discussed in this paper, publishing measurements depends on written words, often in
tables of numbers. However, tables of numbers are not always used exclusively: bar charts are used in
Singapore, trend graphs are used in Chile, and bar charts and coverage maps are used in the UK, for
example.

Table 3 gives a simple example of a table of numbers for a particular measurement period and
geographical area, displaying three measurements (the fault repair time, the packet transmission time
and the packet loss) for four internet services from three operators (X, Y and Z). The table is designed
according to some of the criteria listed in Section 3.3 so that it can be accessible to customers, helpful
to customers and fair to operators: the measurements are presented for different operators in the same
table, published without extra irrelevant numbers, rounded to at most two figures, expressed
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consistently (in this case with higher numbers always meaning worse quality), separated for different
services from the same operator, and accompanied by explanations of unusual quality levels.

Table 3 Examples of publishable measurements arranged in a table

service name fault repair time |packet packet loss explanatory remark
(target: 1.5 days) |transmission time |(target: 1.0%)
(target: 40
milliseconds)

X Supernet 3.5 days 34 milliseconds 3.5% The quality was affected by
slow fault repair by the
backhaul operator.

Z Business Net 0.3 days 26 milliseconds 0.5% The measurements were made
when the service had very few
customers.

Z Residential Net |1.1 days 38 milliseconds 1.2% The measurements were made
for this area jointly with others,
not for this area separately.

Y Packetspeed 1.4 days 34 milliseconds 0.8%

Note: The coloured numbers in Table 3 exceed the targets. The numbers and the uses of targets for internet
services in Table 3 are not intended to represent best practice.
Source: Robert Milne (Antelope Consulting).

Figure 3 represents much of the same numerical information as a bar chart (with different scales for
the three different measurements). The explanations of unusual quality levels (and indeed the numbers
themselves) could be added to the bar charts as comments.

Figure 3 Examples of publishable measurements arranged in a bar chart
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21




Table 3 represents how measurements might be tabulated when they are intended to be compared by
customers (as opposed to journalists, for example). In many countries the tables have other
arrangements: in Brazil and Colombia, for example, the measurements for fixed telephony operators
are presented for different operators in different tables and do not provide explanatory remarks.

In some countries many measurements from many operators are published at many times. Most of
these measurements are unlikely to interest many potential customers. However, they may help to
demonstrate that the regulator is fair and open. Box 7 outlines the detailed monthly publishing done by
the regulator in Brazil, the Agéncia nacional de telecomunicacdes (Anatel). This can result in the
publication of at least 1190 measurements about fixed operators and 1034 measurements about mobile
operators every month. (In this example, as in the other examples in this paper, the counts of
measurements do not include numbers that are published but that are essentially irrelevant, in that they
are simply used in deriving the measurements.) In both India and Brazil the numbers of measurements
are extremely high partly because measurements are published for many separate geographic areas.

Box 7 Monitoring by the regulator in Brazil
Fixed telephony

Anatel published for every month from July 1998 to December 1999 14 measurements for 35 fixed telephony
operators in 34 geographic areas (treating different operating areas as different operators). Anatel then
replaced the 14 measurements by 34 measurements, as further detailed measurements were wanted.

Anatel has published for every month since January 2000 34 measurements with targets for 35 fixed
telephony operators in 34 geographic areas®. The measurements are presented as tables separately for each
operator. Participation in the scheme is compulsory?. The measurements include the service supply timeliness
for address changes, the fault repair timeliness (separately for various periods of time), the fault report rate,
the fault repair timeliness for public payphones, the fault report rate for public payphones, the bill error ratio
(separately for local, national and international bills), the complaint resolution timeliness, the proportion of
rapidly answered attendant calls (separately for day and night), the call setup success ratio (separately for day
and night and for local, national and international calls) and the call completion ratio (separately for day and
night and for local, national and international calls).

Anatel has also published for every month since March 2005 the number of complaints per 1000 subscribers
for each of these operators.

Mobile telephony

Anatel published for every month from January 2000 to February 2004 9 measurements with targets for 35
mobile telephony operators (treating different operating areas as different operators). Anatel then replaced the
9 measurements by 22 measurements, as the mobile telephony operators changed to different technologies and
operating areas.

Anatel has published for every month since September 2003 22 measurements with targets for 47 mobile
telephony operators®. Participation in the scheme is compulsory®’. The measurements include the fault repair
timeliness, the bill error ratio, the complaint rate (separately for general and coverage or congestion
complaints), the complaint resolution timeliness, the proportion of rapidly answered attendant calls (separately
for morning, evening and night), the call setup success ratio (separately for morning, evening and night), the
call drop ratio (separately for morning, evening and night) and the call completion ratio (separately for
morning, evening and night).

Anatel has also published for every month since March 2005 the number of complaints per 1000 subscribers
for each of these operators.

If only one, dominant, operator has quality of service obligations it may publish its own
measurements. However, if several operators are to be compared easily, their measurements are best
presented near each other in the same publication. Measurements of multiple operators are published
on single websites for every 3 months in Canada and Singapore and for every 12 months in France, for
example, as well as in almost all the countries discussed in detail in this paper. (However, only some
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of these websites can present measurements of multiple operators together on a single page, and most
do not cover all classes of operators.)

Collecting measurements from multiple operators introduces delays and administrative overheads.
Slightly less co-ordination is needed if measurements are published by individual operators separately,
as is done in Belgium and Spain for telephony services and in Chile for internet services. Doing this
may be satisfactory if comparisons are expected to be made only by enthusiasts and experts such as
specialist journalists, not by typical members of the general public. However, it still leaves regulators
with responsibilities for specifying uniform contents and formats for the measurements of different
operators, vetting the measurements and telling customers about the existence of the measurements.

Publishing many measurements from many operators at many times requires skills that several
regulators and operators do not have?®. However, the task can be simplified in various ways. For
instance:

e The numbers of measurements can be reduced. Customers are unlikely to be interested in many
measurements, especially when the measured differences between operators are small.

o The numbers of operators can be reduced. Operators that have too few customers or too few
revenues (or that are not dominant, of course) could be exempted from quality of service
obligations.

e The numbers of times of publication can be reduced. In a market that is developing quickly doing
this may not be helpful to customers or fair to operators, but in a market that is fairly mature many
actions to improve quality will not have noticeable effects for several months.

o The numbers of geographic areas with separate measurements can be reduced. However, in many
countries geographic differences (including those between urban and rural districts) can be
important.

2.6 Ways of sharing responsibilities

Responsibilities for several of the activities outlined in Section 1.3 can be shared between the
regulator, the operators, other monitors and the customers. The factors involved in allocating
responsibilities to different stakeholders are discussed in Section 2.1, Section 2.2, Section 2.3, Section
2.4 and Section 2.5. Table 4 summarises the discussions by expressing the advantages as
disadvantages of alternative allocations of responsibilities. As with any such summary the statements
are simplifications and not substitutes for proper examinations of the factors.
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Table 4 Disadvantages of allocations of responsibility in quality of service monitoring
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