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Executive summary

The objective of the study is to make proposals to the National Regulatory Authorities
(NRASs) of CEPT countries regarding the effects of number portability (NP) on the
establishment of national ITU-T Recommendation E.164 numbering and dialling plans
(administration) and on the assignment of numbers from the plans (management). It
should be realised that the impact of NP is part of a complex process in which many
other factors play roles which support or counteract the effects of NP or which promote
or hinder the introduction of certain types of NP. Some of these effects on NP may even
be more important than the effects caused by NP. It should also be realised that the
impact of NP may differ per case (e.g. per country, per service, per type of customer).
NP certainly makes NRAs more aware of numbering issues. NRAs need to develop a
view on the effects of NP, in particular on its more fundamental impact in the longer
term.

Three different types of NP are distinguished:

- service provider portability: the facility for a user to take his E.164 number with him
when changing service provider (including network operator)

- service portability: the facility for a user to take his E.164 number with him when
changing service; differences in services could be caused by differences in
technology, e.g. the difference between PSTN and ISDN, or by differences in the
commercial character, e.g. the difference between shared cost service and premium
rate service

- location portability: the facility for a user to take his E.164 number with him when
changing location.

ETO collected material for this study by means of a questionnaire to ECTRA
representatives and others. After the first interim report, a workshop was held to collect
and discuss relevant examples and opinions on the impact of NP. The workshop
provided input which was one element used to assess the responses to the
questionnaire.

From the assessment of the responses to the questionnaire the following picture has
taken shape regarding the long-term impact of NP. The longer-term effects may already
have some initial signs visible at present but some may not become apparent until after
five years or more.

A The long-term impact on national numbering plans

1. The main effect, if any, of NP on the national numbering plan would be the loss of
structure in the plan. Less structure might mean that the usable number capacity
would increase significantly.
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Service portability requires removal of any service information, including any tariff
information, from the number. Service portability is in particular foreseen between
fixed and mobile services. Service portability is certainly not foreseen for special-
tariff services as long as there remain a need for users to have tariff information in
the number.

Nation-wide location portability requires removal of any geographic information
from the numbering plan and, therefore, closing of the numbering plan. Closing of
the numbering plan also provides extra number capacity. But the need for nation-
wide location portability is unclear while in some countries local dialling is valued
by users.

The long-term impact on number assignment

The main effect of NP on number assignment is that it opens the door to individual
assignment by the NPM (Numbering Plan Manager) directly to the users. After all,
NP between network operators and service providers ultimately implies that
numbers cannot contain any operator or service provider identity.

Individual assignment directly to users is feasible in particular for special-tariff
services and also for personal numbers. Assignment directly to users does not seem
feasible in the case of geographic numbers in particular nor - to a lesser degree - for
mobile numbers.

An effect of all types of NP is that the user may be able to retain his number longer
and therefore may value his number more. Individual assignment provides better
possibilities to deal with valuable numbers than block assignment.

A change from block assignment to individual assignment implies a shift of the
assignment workload from network operators and service providers to the NPM.
Such a change may be an opportunity for the NRA to delegate assignment, if the
functions delegated are entrusted to an independent body and the NRA remains in
control.

On the basis of the considerations detailed above under items A and B, ETO proposes
that NRAs should take account of the following points for both the short term and the
long term:

a)

b)

In a long term perspective ETO foresees service portability between fixed and
mobile services. The advantages and disadvantages of service portability for these
and other services should be weighed against maintaining information in numbers
regarding tariff or service.

The advantages and disadvantages of nation-wide location portability and a closed
numbering plan should be weighed against maintaining information in numbers
regarding geography and, where applicable, tariff.
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¢) The beneficial effect of all types of NP on usable numbering capacity should be
considered when planning future number needs.

d) The implication of NP that more routing numbers are needed should be taken into
account when planning future number needs.

e) ETO foresees individual assignment directly to users for numbers used for services
such as special-tariff services. Consideration should be given to the advantages and
disadvantages of individual assignment, and, in addition, to auctioning and number
trading for those numbers.

f) The advantages and disadvantages of delegation of assignment should be weighed
against each other.
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1  Presentation of the study

The objective of the study is to make proposals to the National Regulatory Authorities
(NRAs) of ECTRA countries regarding the effects of number portability (NP) on the
establishment of national ITU-T Recommendation E.164 numbering and dialling plans
(administration) and on the assignment of numbers from the plans (management). NP
certainly makes NRAs more aware of numbers. It should be realised that the impact of
NP is part of a complex process in which many other factors play roles which support or
counteract the effects of NP or which promote or hinder the introduction of certain types
of NP. Some of these effects on NP may even be more important than the effects caused
by NP. It should also be realised that the impact of NP may differ per case (e.g. per
country, per service, per type of customer). Therefore, specific proposals applicable to
all countries at the same time are not foreseen. Generic proposals for consideration,
leaving room for different applications at different times, seem to be more appropriate.

1.1 Introduction

Three types of NP are distinguished:

- service provider portability: the customer can retain his E.164 number when
changing network operator or service provider (while not changing service or
location)

- service portability: the customer can retain his E.164 number when changing service
(while not changing location or network operator or service provider); differences in
services could be caused by differences in technology, e.g. the difference between
PSTN and ISDN, or by differences in the commercial character, e.g. the difference
between shared cost service and premium rate service

- location portability: the customer can retain his E.164 number when changing
location within a geographic numbering area (while not changing service or network
operator or service provider).

Some cases of number porting are a combination of two or even three types of NP. For
example: porting a number between a fixed network service provider and a mobile
network service provider implies both service provider portability and service
portability.

Only portability of the complete number has been taken into consideration. Partial
portability, in which case only the last part of the number is ported, for example the
subscriber number behind a service access code, has not been included.
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NP is becoming feasible in step with the erosion of technical restrictions. At the same
time, several factors are providing impetus for the introduction of NP, notably the move
to more competitive telecommunication markets. An important factor is the requirement
for EU countries to have service provider portability introduced for geographic and non-
geographic numbers before the year 2000. According to the proposal for the Directive
on universal service obligation, the Commission intends to extend the availability of
service provider portability to mobile users. ETO shares the view that mobile numbers
should be included in the EU requirement.

National number administration and management are under the control of NRAs
according to EU regulation. NRAs now need to develop a view on the effects of NP on
national number administration and management, in particular the more fundamental
effects in the longer term.

1.2 Work Requirement

The work requirement (see Annex A) addressed to ETO by ECTRA is to:

e investigate present and future effects of the different types of NP on number
administration and management in European countries, in some relevant non-
European countries and on an international level where NP has been implemented

¢ identify trends that may affect numbering administration and management in a way
that reinforces or counteracts the effects of NP

e provide analytical comments on developments in number administration and
management as a consequence of the introduction of NP, while taking related trends
into account

e propose measures to assist NRASs in preparing for these developments.

1.3 Methodology and work plan

ETO has used a questionnaire to:

- collect examples of direct effects and of first signs of longer-term effects of NP

- collect opinions on the longer-term impact of NP

- to develop a common understanding of the possible longer-term impact of NP: the
effects of NP and the limitations on the introduction of NP which will emerge as a
consequence of these effects, other implications and synergetic developments.

The response to the questionnaire has been used to select the most relevant cases of
consequences of NP, limitations on the introduction of NP and other implications and
synergetic developments. The information collected was presented in the first interim
report which was sent to ECTRA/PTN and ENF members for comments.
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The first interim report was discussed at an ETO workshop, mainly with European
NRAs and operators on 26 November 1999. The workshop discussion provided the
main input, next to the feedback from questionnaire respondents and others, for the
present second interim report. The second interim report also contained general
proposals for consideration by NRAs. This report was being sent to ECTRA/PTN and
ENF members for comments in February 2000. The draft final report contained the
definite proposals. It was distributed for approval by ECTRA in September 2000. It had
comments annexed from individual ENF members if required.

The final report is the report approved by ECTRA in October 2000.

1.4  Structure of the report

The body of the report is chapter 2 in which the issues are clarified and the
questionnaire responses assessed. Chapter 3 contains the conclusions. Abbreviations
and definitions are explained in Annex B and Annex C respectively. Annex D contains
the biblography and Annex E the ETO progress report on number portability. The
questionnaire with collected responses is found in Annex F and the workshop report in
Annex G.
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2  The questionnaire responses and their assessment

This chapter provides an overview of responses to the questionnaire and an assessment
of these responses. The assessment builds on the workshop discussion which provided
considerable refinement of opinions on the questionnaire statements. The questionnaire
with the collection of individual responses can be found in Annex F. The workshop
report can be found in Annex G.

The questionnaire was sent to all ECTRA/PTN representatives and five other experts
inside and outside Europe. Responses with answers to the questions were received from
16 ECTRA/PTN representatives and 3 other experts.

Additional information was collected from regulator and consultancy reports and from
respondents. Documents consulted are listed in Annex D.

The questionnaire consisted of one question about short-term (direct) effects and nine
statements about longer-term effects of NP which are addressed in the following
sections. The period for longer-term effects has not been defined. The longer-term
effects may already have some initial signs visible at present but they may become
apparent after five years or more. The intention of the questionnaire was to reach a
common understanding, not only of the effects of NP, but also of the limitations on the
introduction of NP as a consequence of these effects and of other implications and
synergetic developments. Each section is therefore provided with an introduction to
clarify these issues.

The workshop was attended by 12 persons, including the ETO numbering team. There
were representatives from the NRAs of Austria, Denmark and Sweden and from the
North American Numbering Plan administrator. The ENF and the British users were
represented. There were two representatives from France Telecom and one from BT.

2.1 Short-term effects of NP

Introduction

NP may have short-term (direct) effects on national administration and management,
depending on the type of NP, the type of numbering plan and the way numbers are
assigned by the Numbering Plan Manager (NPM, usually an NRA).
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At present the introduction of NP in European countries is still limited (see the ETO
progress report in Annex E):

e Service provider portability will have been introduced by January 2000:

- for fixed local loop services in 15 countries
- for mobile services in at least 4 countries
- for other non-geographic services in the fixed network in 14 countries.

e Some service portability will have been introduced by January 2000:

- for fixed local loop services in 4 countries
- for mobile services in 1 country.

e Some location portability will have been introduced by January 2000:
- for fixed local loop services in at least 4 countries.

As the introduction of NP has only recently started and is still limited, the short-term
effects will also be limited. Short-term effects of the three types of number portability
are:

- Service provider portability
Service provider portability is the most important type of NP when considering the
development of competition and consumer protection and is therefore subject to
regulation. This type of NP only has consequences for the numbering plan if service
provider identifications have been included in the numbering plan. The NPM has to
keep track of ported numbers. If network operators or service providers receive
numbers from the NPM by block assignment, porting of numbers may affect the
number blocks for which the network operators or service providers remain
responsible. This responsibility includes payment of number charges and correct
usage of numbers. It may even be decided to change from block assignment to
individual assignment, which is assignment by the NPM of numbers in units of a
single number. Individual assignment may be made to network operators or service
providers or directly to users.

- Service portability
Service portability may or may not be regulated. This type of NP has implications
for the numbering plan. If services use distinct numbers from the numbering plan,
then portability between these services would require removal of this distinction.

- Location portability
Location portability may or may not be regulated. This type of NP can be nation-
wide for non-geographic numbers. For geographic numbers, location portability is
limited to a certain geographic areas within a country. Nation-wide location
portability for all numbers would require removal of geographic limitations on
numbers in the numbering plan.
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Assessment of the responses

The collected responses are presented in Annex F, section B.

The direct effects mentioned mainly concern service provider portability:

- need for the NPM to keep track of ported numbers (mentioned by three countries)

- need for the NRA to define the service provider responsible for ported numbers
(mentioned by two countries)

- need for a central reference database (mentioned by one or two countries)

- need to change conditions of assignment (mentioned by one country)

- consideration of central assignment of individual non-geographic numbers
(mentioned by one country)

- delegation of assignment tasks for freephone and shared-cost numbers, which
requires highly detailed rules (mentioned by one country).

Reduced need for blocks of geographic numbers was mentioned by one country. The
need for numbering resources for routing was mentioned by two countries. In one
country a new range for numbers with nation-wide location portability has been
introduced; those numbers are assigned directly to users.

2.2 Service portability and tariff/service information

Introduction
The statements for discussion are:

Service portability will become more available, for example portability between
mobile and fixed services. This implies disappearance of information about
service and tariff in numbers that users dial.

Alternative means of informing users about tariffs of calls will become more and
more available: instead of the number itself, means such as recorded
announcements and screen messages will be used.

It may well be that the cause-and-effect relationship is the other way around: service
portability does not cause disappearance of service and tariff information in numbers
but removal of information in the number results in service portability becoming
available.
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The idea behind the statements for discussion is that from a user’s point of view
portability between most services is desirable. Service portability may have as a
consequence that information on services and their tariffs is no longer visible in the
number. For some services and tariffs, information may remain useful for users. This
implies that where service portability is introduced, alternative means to maintain tariff
transparency may be required. A possibility to take account of this is the provision of
alternative means of informing users about tariffs or services, for example by recorded
announcements at the start of a call. When the calling party has a terminal with a screen,
which is expected to be increasingly the case, the tariff or service information could be
provided on the screen. As long as no satisfactory alternatives are available, the
introduction of service portability may be limited.

It should be noted that any loss of tariff information in numbers may adversely affect
the ability of customer equipment and public network switches to implement call
barring as a mechanism to restrict certain types of calls.

In addition to tariff transparency, another factor may work against service portability.
This factor is the need for service branding that may increase because of competition in
telecommunication services.

Users may not desire service portability for certain services like special-tariff services.
Freephone is an example of a service for which tariff transparency is essential. The
called party would like to clearly indicate that a call to his number is free of charge. On
the other hand, from a calling party’s point of view a clear indication of the tariff for a
call is desirable in particular when the tariff is more than a local tariff. A calling party
would also like to know in advance whether the number he wants to reach is used for a
type of service, like paging, which requires him to handle the call in a special way.

There are several developments which may diminish the importance of deriving tariff
information directly from the number. With the start of competition in
telecommunication services, the tariff is more becoming a marketing tool and is used to
differentiate between services. Tariff information is becoming less clear-cut for most
numbers. The actual tariff also depends on the charges by the originating network, the
transit network (which may be selected by the calling party) and the terminating
network. So the tariff may differ, depending on the networks used for the call. With
tariffs going down and becoming less dependent on distance in the longer term, tariffs
for most calls may no longer be sufficiently significant to necessitate being indicated by
the number. Tariffs may even be set to zero where only a subscription needs to be paid.
More transparency is lost for premium rate services where tariffing by the premium rate
service customer is done separately from the telephone bill. The increasing complexity
of tariff information and the downward trend of the tariff levels may also make the tariff
information in the number less useful.
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Ovum states in its recent report on tariff transparency for the European Commission that
problems with tariff transparency are increasing. Reasons mentioned are increase of the
number of operators, services and tariff options, the take-up of service provider
portability, fixed-mobile convergence and more complex pricing. There will also be a
growing use of services in which the called party pays for some or all of the call. Tariffs
may be simplified for some consumers with the disappearance of tariff differences
between local and national calls, the development of simplified tariff packages and the
possible introduction in the long term of flat rate charging for VVoIP. The take-up of
tariff transparency services like advice of charge (AoC) services has been disappointing
so far. Apart from AoC services, customers see itemised billing as a useful, if more
limited, way of improving tariff transparency. Ovum expects the NRAs to deal with
growing tariff transparency problems by restricting the prices which service providers
are allowed to charge and by restricting service and location portability.

Assessment of the responses

The collected responses are presented in Annex F, section C, statements 1and 2.

The main effect of service portability on the national numbering plan is the
disappearance of tariff information in the number. This effect may limit the introduction
of service portability as long as no alternatives for maintaining tariff transparency are
available.

The area of agreement between respondents on service portability covers in particular
portability between fixed and mobile services. Service portability for special-tariff
services is certainly not foreseen by the respondents.

Tariff information in the number is still considered important at present. A continued
need for tariff transparency is foreseen. Regarding alternative means for providing tariff
information, the belief prevails that these means will become available in the long term
but may not replace all tariff information in numbers. Already now, recorded
announcements are used for certain services, premium rate services in particular, in a
number of countries.

2.3 Simplified dialling, local dialling and location portability

Introduction
The statement discussed is:

The use of simplified dialling procedures by consumers (for example by
abbreviated dialling, automated dialling and dialling by voice recognition) is
increasing. This undermines the benefits of local dialling. At the same time
abolition of local dialling is becoming more attractive as it enables development
towards nation-wide location portability.
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The idea behind the statement for discussion is that from a user’s point of view location
portability, preferably nation-wide, is desirable. Nation-wide location portability has as
a consequence that geographic information and the associated tariff information is no
longer visible in the number. This implies the abolition of geographic numbering areas
within a country. As a consequence, local dialling has to be abolished, i.e. the
numbering plan has to be closed.

On the other hand, reasons can be mentioned for not introducing location portability.
Geographic information may remain important for some users. It provides a means to
show the location of the user in the number. It makes it easier for calling parties, for
example, to find the local plumber. With call forwarding from the old location to the
new location the same can be achieved as with location portability while geographic
information in the number is maintained. In addition, users may value local dialling.

Market research by the Australian Communications Authority (ACA) in October 1999
revealed that 68% of Australian users consider that it is important that geographic
numbers provide location information. By contrast, only 48% of the users consider that
it is important that they have the ability to port numbers outside their local area. Similar
research in Australia in 1991 revealed a much lower interest in location portability. So
there would appear to be a trend towards greater value being placed on location
portability and less value being placed on having location information in numbers.

There is a noticeable current trend from open to closed numbering plans in Europe.
There are several reasons for this trend:

- thanks to modern technology, dialled numbers can be used independently of
geographic location, and this for example makes location portability feasible on a
nation-wide basis instead of only locally

- distinguishing of local areas to support differentiated recognition of charging areas
will become increasingly less relevant as the costs for calls become less dependent
on distance and the difference between charges for national calls and for local calls
loses significance

- the difference in user-friendliness between national dialling and local dialling is
losing significance because of the increasing use of simplified techniques such as
abbreviated dialling, automatic dialling and speech-initiated dialling.

These are all reasons to move towards a closed numbering plan. Moving from open
towards closed numbering yields two main benefits:

- aclosed numbering plan is a precondition for location-independent use of numbers
and thus for more efficient use of the numbering plan capacity, since the whole
range of numbers can be used in any location nation-wide, as necessary

- aclosed plan does not require a national prefix, normally ‘0, to distinguish between
local and national dialling; freeing first digit ‘0’ creates an extra capacity potential
for numbers.
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In Europe, a quite a few countries have already closed their numbering plan or are in the
process of doing so. Some of the first countries that closed their numbering plans, in the
beginning of the 1990s, were Norway and Denmark. Those countries were followed by
France, Spain and Italy. In addition, Luxembourg, Iceland, and Malta have closed their
numbering plans. Portugal has done the same in October 1999. Switzerland will follow
later in 2001. Belgium has recently decided to change to a closed plan.

Assessment of the responses

The collected responses are presented in Annex F, section C, statement 3.

The main effect of nation-wide location portability on national numbering plans is the
disappearance of geographic information and associated tariff information in the
number. This implies closing of the plan.

The respondents see few problems in closing the numbering plan. This not only opens
the door to nation-wide location portability but also provides extra number capacity.
The extent to which closing of the plan also leads to nation-wide portability remains to
be seen. Geographic information, which may include tariff information, is still highly
valued.

2.4  Towards less structure in the national numbering plan

Introduction
The statement discussed is:

National numbering plans will become less and less structured, both as regards
the geographic numbers, if they still exist, and as regards the non-geographic
numbers.

The idea behind the statement for discussion is that from a user’s point of view service
provider portability, service portability and location portability, preferably nation-wide,
are desirable as has already been stated in the previous two sections. These types of
portability require deletion of structure in the national numbering plans. An additional
reason for minimising structure is that structure also causes loss of usable number
capacity. This loss can be considerable and could easily be of the order of 90%!

On the other hand, tariff, service and geographic information in the number is valued, as
is explained in the previous two sections. The developments will depend on which of
the conflicting assets - number portability or information in the number - is valued most.
This may differ per service type, per customer type and per country. The above-
mentioned statement implies that number portability is valued most and causes
information to disappear from the number. The priorities may, however, be the reverse.
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Numbers that only have the function of an address (routing numbers) need to be
distinguished from numbers that only have the function of a name or have both
functions. Some structure in numbering plans should at least be maintained in order to
distinguish numbers with different functions.

Assessment of the responses

The collected responses are presented in Annex F, section C, statement 4.

The main effect of service provider portability, service portability and nation-wide
location portability is the disappearance of structure in national numbering plans, which
implies that the usable number capacity may increase significantly.

It is hard to see a common position in the responses. Respondents favouring less
structure in the numbering plan focus in particular on the deletion of distinction between
fixed and mobile services. Maintaining at least some structure is considered important
for having geographic, service and tariff information in the numbers. Two special
reasons were mentioned for actually adding more structure to the numbers: one relates
to non-geographic numbers for new services and the other relates to protection of
remaining resources.

2.5 Increase of commercial and personal value of numbers

Introduction
The statement discussed is:

The commercial and personal value of numbers is increasing through
developments such as the introduction of NP, because NP provides a better
chance for customers to retain numbers for a sustained period of time.

The idea behind this statement for discussion is that the longer a user can retain his
number, the higher the value of the number may be. A customer is more prepared to
invest in a number and the marketing of it, when he can rely on retaining the number for
a long time. The investments themselves contribute again to the value of the number.
NP supports the user in that respect. This effect of NP may consequently affect number
administration and management as is shown in the next section.

The statement may also be valid in reverse: it is the value of a number perceived by the
customer that creates the demand for NP.
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It should be noted that the level of truth in the statement also depends on the type of
service, the type of customer and other circumstances such as the expected future
stability of the numbering plan. The value of numbers is probably higher where they are
used for marketing purposes. Examples of such numbers are those used for special-tariff
services. Even within the group of special-tariff services large differences in perceived
value of numbers may exist. For example, freephone numbers are often used as long-
term tools while premium rate numbers are often used as short-term tools.

Expected developments of names in general may have an effect on number value. In the
very long term the use of E.164 numbers may be discontinued and replaced by other
types of names. ETO believes that in the next years E.164 numbers will be increasingly
used as names in coexistence with other naming systems.

Increase in value of numbers will also imply that numbering plans need to be designed
more carefully in order to avoid future changes to valuable numbers. Changes to highly
valued numbers may cause requests from users for compensation.

There are other reasons for the value of a numbers to increase. One important reason is
that telecommunications increasingly provide the link for contact between the user and
his clients, friends or relatives. A number that can easily be remembered and associated
with the user is becoming more important for these contacts. Alphanumeric dialling is
further adding to the ease of remembering numbers and to the value of numbers. It is
expected that alphanumeric dialling, in accordance with the global ITU standard®, will
gradually become more available.

If the value of numbers increases this may stimulate number trading, either legal or
illegal, which again may add to the value of numbers. Both horizontal and vertical
number trading may be involved here: horizontal trading is trading between equal
parties. e.g. between two users, and vertical trading is between parties on different
levels, e.g. between operators and users. As was already pointed out in the ETO report
on Non-discriminatory Access to Numbering Resources, within the legal context the
concept of trading is closely linked to ownership rights. Since in general there are no
ownership rights over numbers but only Rights of Use (RoU), numbers cannot, in legal
terms, be traded. Trading of numbers, therefore, may simply be interpreted as:

- the transfer of RoU of numbers in the case of horizontal trading

- the granting of RoU of numbers in the case of vertical trading.

For reasons of simplicity the term 'number trading' will be used throughout the report
for both cases.

Assessment of the responses

The collected responses are presented in Annex F, section C, statement 5.

1\ TU-T Recommendation E.161, option A.
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An effect of all types of NP is that the user may be able to retain his number longer and
therefore may value his number more. This may have consequences for number
administration and management as is shown in the next section. Increase in value of
numbers will also imply that numbering plans need to be designed more carefully in
order to avoid future changes to valuable numbers.

It seems to be generally assumed by the respondents that the value of numbers is
increasing. There are other causes of the value increase that may be more important than
NP. Other reasons mentioned are: individual assignment, competition, need for more
aggressive marketing of numbers, a future-proof numbering plan. On the other hand, the
lifetime of numbers may be limited anyway because of numbering plan changes, lack of
location portability and, possibly, gradual replacement of numbers by names containing
non-digit characters.

2.6  Individual assignment, distortion of competition, effective use

Introduction
The statements discussed are:

Distortion of competition would best be avoided by number assignment by the
numbering plan manager (NPM) being made directly to users.

Number assignment by the NPM directly to users adds to effective use of
capacity as individual numbers are only assigned when they are actually to be
used.

NP between network operators and service providers ultimately implies that numbers
cannot contain any operator or service provider identity. With NP it is therefore not
necessary in the long run to assign blocks of numbers to mobile network operators or to
service providers. Initially, blocks of numbers identifying network operators may be
preferred for some implementations of NP.

Individual assignment implies more complex routing mechanisms. But service provider
portability ultimately implies the same. Assuming that service provider portability has
been introduced, individual assignment may only accelerate the process of diffusion of
individual numbers from service providers holding the originally assigned number block
concerned to other service providers. Traditional block routing could still be used if
numbers continue to belong to a block held by a network operator. The originating
operator should then route a call to a certain number to the network of the operator
holding that number. That network provides the information required for routing the call
to the terminating network. Once a central database is used to obtain routing

information for any call, routing can be done more efficiently.
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Number assignment by the NPM to operators in blocks carries a potential distortion of
competition, in particular for services using valuable numbers like special-tariff
services. Operators or service providers assigned blocks containing significant
quantities of commercially valuable numbers are at a competitive advantage over
operators or service providers with less valuable numbers.

The competitive advantage may not be offset by service provider portability. First of all,
it may be impossible for a user to form an overview of available numbers that are
attractive to him if the information concerned is scattered over the different service
providers. Secondly, if the user were to find an attractive number with a service
provider with whom he does not want a subscription, it may be hard for the user to take
the number to another service provider. Both problems may be solvable. A user may
have an overview if service providers co-operate using a common central administrative
database in which the status of numbers of all number blocks assigned is shown. The
last problem regarding choosing a subscription independently from the choice of a
number may be solved by so-called pre-allocation porting.

Several reasons can be given why individual assignment, even more so if directly to
users, would result in more effective use of number capacity. The reason mentioned in
the statement is the most obvious one. Without intermediate stages of block assignment,
no capacity is lost in the reserves of unused numbers within the blocks. For the same
reason, number pooling is being tried out in concert with the introduction of service
provider portability, in particular in North America. Number pooling is a numbering
management process by which numbering resources are assigned to a shared reservoir
associated with specific designated numbering resources. It provides an easy way of
exchanging unused parts of originally assigned number blocks or numbers between
operators.

But other reasons for more effective use of number capacity can be mentioned, in
particular where numbers which may have a high market value are concerned. In that
case, network operators or service providers who are assignees may try to obtain more
blocks than they really need in order to have more attractive numbers available for their
customers. This problem of ‘warehousing’ would be tackled with assignment directly to
users. However, even with assignment directly to users, storing and trading of numbers
by users may be hard to prevent. Users may obtain numbers for other reasons than just
to use them, and may create arrangements to make it appear as if the numbers are in use.

Assignment from a central pool of numbers directly to users would certainly enable
users to choose the number which has the most value to them from all numbers that are
available on a national level. It can be expected that a number with a higher value is
more effective in its use. The process of achieving a situation where numbers are used
by those who value the numbers most can be further supported by number pricing based
on market value and by number trading. It should be realised, however, that users who
value a certain number most may not be able to pay accordingly.
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The arguments of competition distortion and of effective use of number capacity may
have limited value for certain types of number. Competition distortion is in particular
applicable to highly valued numbers used for certain non-geographic services like
freephone. Effective use of capacity may not be an issue at all for many services in
many European countries where lack of capacity is not an issue. There may be other
means to increase effective use of existing capacity that are less costly and more
beneficial, depending on parameters such as whether the plan is open or closed, the
format of the numbers, the quantity of geographic numbering areas, the quality of the
assignment process and of supervision.

The Netherlands, Germany and Austria have already introduced individual assignment
directly to users for special-tariff numbers in close alignment with the introduction of
service provider portability for these numbers.

The above-mentioned arguments for introducing assignment directly to users have also
been expressed by Oftel in the UK in the context of a consultation on Developing
Number Administration. Oftel intends to move from block assignment to assignment
directly to users, in particular for special-tariff numbers and for corporate network
numbers. Personal numbers have also been mentioned as a candidate. Different means
of number pricing will be used, for example by having auctions for valuable numbers.
Oftel is further considering number trading and assumes that if number trading is to be
allowed, appropriate measures must be put in place to ensure that numbers are actually
used and not just traded. However, number trading still seems to be a taboo in most
European countries, even while it is recognised that the value of numbers is increasing
(see previous section).

The ACA in Australia has commenced a feasibility study of alternative approaches to
assigning numbers that give more explicit recognition to those factors which relate to
the attribution of value to numbers. One component of any new approach may be to
allocate numbers in smaller units than the current practice. Assigning numbers in units
of a single number might address the problems arising from demand for particular
numbers. Another component may be to assign numbers directly to the entities that use
the numbers. Individual assignment might be the most efficient means by which the
demand for particular numbers can be met most directly. ACA has already planned
individual assignment for freephone and shared cost numbers.

ACA suggests that individual assignment will be more straightforward where:

- the implementation of service provider portability relies on establishment of a
centralised number database

- the quantity of numbers involved is not very large (up to some millions of numbers
in Australia)

- value is frequently attributed to the numbers.
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ACA has concluded that Australian customers are increasingly attributing value to
numbers. ACA is aware that at least some carriage service providers deal with demand
from their customers for valued numbers by charging their customers a premium for
valuable numbers or by reserving numbers that are considered valuable. The
discrepancy between the extent to which certain numbers are valued and the (lower) fee
imposed by ACA is a stimulating factor in warehousing, hoarding and trading of
valuable numbers. This has already been experienced in the USA with North American
freephone numbers. ACA is also concerned about potential conflicts with intellectual
property rights caused by number trading while alphanumeric dialling is developing.
ACA is considering auctioning numbers in order to achieve the most economically
efficient outcome.

Assessment of the responses

The collected responses are presented in Annex F, section C, statements 6 and 7.

NP between network operators and service providers ultimately implies that numbers
cannot contain any operator or service provider identity. With NP it is therefore not
necessary in the long run to assign blocks of numbers to mobile network operators or to
service providers. Negative effects of block assignment, like competition distortion and
inefficiency in use of numbers, may possibly be solved for certain services and in some
countries by changing to assignment directly to users. Certain highly valued numbers
may be assigned by auctioning.

Assignment directly to users is supported by the respondents in particular for special-
tariff services and also for personal numbers. It is under consideration in several
countries and is actually already applied to these services in a few countries. The
benefits mentioned in addition to those already covered by the two statements are ease
of choice for users, an opportunity to allow number trading for some services and
simple access for NRAs to number information.

Assignment directly to users is opposed by the respondents where geographic numbers
are concerned in particular, and to a lesser degree also where mobile numbers are
concerned. For these numbers in particular, competition distortion is not considered to
be an issue. The arguments mentioned against assignment directly to users concern
management difficulties, routing problems and the extra burden for the NPM. Block
assignment would even be more effective in certain cases like prepaid phones. Routing
problems, however, should in the long term not be seen as an argument against
individual assignment once service provider portability is available.
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2.7 Delegation of assignment and self-regulation by industry

Introduction
The statement discussed is:

An increased workload in terms of assignment may be a reason for the NRA to
delegate assignment and an opportunity to allow more self-regulation by
industry.

Service provider portability may lead to a change from block assignment to individual
assignment, in particular for special-tariff and personal numbers (see previous section).
Such a change implies a shift of the workload to the NPM. This may be an opportunity
for the NRA to delegate assignment and possibly to allow more self-regulation by
industry. But in principle individual assignment and delegation of assignment are
separate issues.

Delegation of assignment will add to the complexity of existing numbering
management. One of the complexities is developing detailed and precise rules for
allocation and, in particular for refusal of allocation of numbers. The need for great
detail and precision is to ensure that the organisation to which assignment powers has
been delegated has rules and procedures to govern every possible scenario that it may
encounter in deciding whether to approve or refuse an application for allocation of
numbers. Auditing the use of assigned numbers may be more complicated.

Delegation should yield sufficient benefits to compensate for the increased complexity,
such as increased efficiency of the assignment process. Self-regulation will have more
chance as the telecommunications market develops and establishes self-regulating
mechanisms. It should be realised, however, that self-regulation by industry may be an
objective in the very long term as part of a general attitude that regulation by
independent bodies should only be applied where market mechanisms fail to do the job.

It is not clear whether the overall number assignment process, including all stages,
would become more efficient if only one stage were required instead of two or three
stages. On first sight going from block assignment to individual assignment seems to
imply simplification of the overall assignment process. On the other hand, block
assignment has advantages for the service providers. There is today a strong link
between administrative and technical data in the service provider's databases, but this
would disappear with individual assignment directly to users. This integration of
number assignment into service provision optimises the management of individual
numbers by the service provider, by allowing swift administrative action in case of
modification of the technical situation of the user. It should be noted that this link
between administrative and technical data will also disappear with number portability
irrespective of individual assignment of numbers to users.
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One potential scenario that may be worthy of consideration in the context of delegation
of assignment is a competitive model of assignment. This might operate in a similar
manner to the model for allocation of Internet domain names where there is a separation
between a single "registry” of domain names and multiple competing "registrars" who
assign names to users and record their assignments in the registry. This model of
delegation of assignment is probably only applicable to E.164 numbers if the numbers
are allocated individually to the end users and there is scope for multiple registrars to
compete over such characteristics as cost of registration, speed of registration and
quality of services.

The ACA in Australia has scheduled to commence delegation of assignment and
transfer functions for freephone and shared cost numbers to an independent body called
INMS (Industry Number Management Service) in November 2000. The preparations
have involved and continue to involve a considerable effort by both the ACA and the
INMS. A number of issues have been quite contentious and have required intensive
negotiations. The issues are ownership of the intellectual property associated with the
design and content of the database to be operated by INMS and indemnification relating
to decisions by the independent body. Oversight of the delegation is also expected to
involve considerable preparatory and continuing effort.

Assessment of the responses

The collected responses are presented in Annex F, section C, statement 8.

Service provider portability may lead to a change from block assignment to individual
assignment. Such a change may be an opportunity for the NRA to delegate assignment
and possibly to allow more self-regulation by industry.

Delegation of assignment tasks is considered possible by the respondents and, in
particular for special-tariff numbers, it is actually under consideration in one country
and in preparation in another. But there is a common view that delegation should only
be possible where the functions delegated are entrusted to an independent body and the
NRA remains in control. Self-regulation by industry is not foreseen.

2.8 NP and the need for more routing numbers

Introduction
The statement discussed is:

As NP proliferates, more routing numbers, either E.164 numbers or numbers
from other resources, need to be assigned.
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NP accelerates the trend of separation of name and address, where the name is the
directory number used by the calling party to reach the called party and the address is
used for routing. For most non-geographic numbers this separation already exists. When
the directory number can only be used as a name, another number is needed as an
address to enable routing.

Routing numbers may be numbers from the national telephone numbering plan or
numbers from another plan. They may be full numbers or they may be used to prefix a
ported directory number.

The increased separation of name and address has consequences for the numbering plan
design and the assignment of the resources concerned.

Assessment of the responses

The collected responses are presented in Annex F, section C, statement 9.

NP for geographic numbers creates a need for more routing numbers.

Apparently the views of the respondents on the need for routing numbers differ,
possibly because of some misunderstanding of the statement discussed. Whether
numbers are used from the national telephone numbering plan or from another plan,
whether they are used as full numbers or as prefixes, in all cases, NP for geographic
numbers requires more routing numbers.
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3  Conclusions and proposals

From the assessment of the responses to the questionnaire the following picture takes
shape regarding the impact of NP, both for the short term and the long term. The longer-
term effects may already have some initial signs visible at present but they may become
apparent after five years or more.

A The short-term impact

The direct effects mentioned mainly concern service provider portability:

- need for the NPM to keep track of ported numbers (mentioned by three countries)

- need for the NRA to define the service provider responsible for ported numbers
(mentioned by two countries)

- need for a central reference database (mentioned by one or two countries)

- need to change conditions of assignment (mentioned by one country)

- consideration of central assignment of individual non-geographic numbers
(mentioned by one country)

- delegation of assignment tasks for freephone and shared-cost numbers, which
requires highly detailed rules (mentioned by one country).

Less need for blocks of geographic numbers was mentioned by one country. The need
for numbering resources for routing was mentioned by two countries. In one country a
new range for numbers with nation-wide location portability has been introduced and
these numbers are assigned directly to users.

B The long-term impact on national numbering plans

The structure of the national numbering plan determines which type of NP may be
implemented. The main effect, if any, of NP on the national numbering plan would be
the loss of structure in the plan. Less structure might mean that the usable number
capacity would increase significantly.

Another effect of NP is that the user might be able to retain his number longer and
therefore might value his number more. (The inverse effect is certainly also true:
retaining a number makes the number valuable for the user and, therefore, NP is
desirable.) Increase in value of numbers will imply that numbering plans need to be
designed more carefully in order to avoid future changes to valuable numbers
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Service portability requires removal of any service information including any tariff
information in the number. The need for service and tariff information in the number
may limit the introduction of service portability. Regarding alternative means for
providing tariff information, the belief prevails that these means will become available
in the long term but may not replace all tariff information in numbers. Service
portability is in particular foreseen between fixed and mobile services, although users
still value geographic information in the number. Service portability is certainly not
foreseen for special-tariff services because of the need for users to have tariff
information in the number.

Nation-wide location portability requires removal of any geographic information in the
numbering plan and, therefore, closing of the numbering plan. Closing the numbering
plan not only opens the door to nation-wide location portability but also provides extra
number capacity. But the need for nation-wide location portability is unclear while in
some countries local dialling is valued by users.

NP for geographic numbers creates more need for more routing numbers.

C The long-term impact on number assignment

The main effect of NP on number assignment is that it opens the door to individual
assignment by the NPM (Numbering Plan Manager) directly to the users. After all, NP
between network operators and service providers ultimately implies that numbers
cannot contain any operator or service provider identity. With NP it therefore is not
necessary in the long run to assign blocks of numbers to mobile network operators or to
service providers. Negative effects of block assignment, such as competition distortion
and inefficiency in use of numbers, may possibly be solved for certain services and in
some countries by changing to assignment directly to users.

Individual assignment directly to users is feasible in particular for special-tariff services
and also for personal numbers. It is under consideration in several countries and is
actually already applied in a few countries. Assignment directly to users is opposed in
the case of geographic numbers in particular and to a lesser degree also for mobile
numbers. For these numbers in particular, the issue of competition distortion is not
considered to be evident.

It seems to be generally assumed that the value of numbers is increasing. (There may be
elements other than NP that are even more important factors in this increase in value.)
Individual assignment provides better possibilities to deal with valuable numbers than
block assignment. It may also provide an opportunity to allow number trading for some
services. Certain highly valued numbers may be assigned by auctioning.
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A change from block assignment to individual assignment implies a shift of the
assignment workload from network operators and service providers to the NPM. Such a
change may be an opportunity for the NRA to delegate assignment and possibly to
allow more self-regulation by industry. Delegation of assignment tasks is considered
feasible and, in particular for special-tariff numbers, it is actually under consideration in
one country and in preparation in another. But there is a common view that assignment
should only be delegated where the functions concerned are entrusted to an independent
body and the NRA remains in control. Self-regulation by industry is not foreseen.

On the basis of the considerations detailed above under items A, B and C, ETO
proposes that NRAs should take account of the following points for both the short term
and the long term:

1. Inalong term perspective ETO foresees service portability between fixed and
mobile services. The advantages and disadvantages of service portability for these
and other services should be weighed against maintaining information in numbers
regarding tariff or service.

2. The advantages and disadvantages of nation-wide location portability and a closed
numbering plan should be weighed against maintaining information in numbers
regarding geography and, where applicable, tariff.

3. The beneficial effect of all types of NP on usable numbering capacity should be
considered when planning future number needs.

4. The implication of NP that more routing numbers are needed should be taken into
account when planning future number needs.

5. ETO foresees individual assignment directly to users for numbers used for services
such as special-tariff services. Consideration should be given to the advantages and
disadvantages of individual assignment and, in addition, to auctioning and number
trading for those numbers.

6. The advantages and disadvantages of delegation of assignment should be weighed
against each other.
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Annex A Work requirement for ETO study

1. Subject: The Effect of Number Portability on National Number
Administration And Management

2. Purpose

The objective of the study is to make proposals to CEPT NRAs regarding the effect of number
portability on the establishment of national numbering and dialling plans (administration), and
on the assignment of numbers from the plans (management).

3. Background and Justification

Number portability is the facility for a user to take his ITU-T Recommendation E.164
number with him when changing service provider, location or service. This study
examines the effect of number portability (service provider portability in particular) on
national number administration and management. Service provider portability implies
local network portability. The other types of number portability are also included.

Number portability is becoming feasible in step with the erosion of technical
restrictions. At the same time, several factors are providing impetus for the introduction
of number portability, notably the move to more competitive telecommunication
markets. An important factor is the proposal for EU countries to have service provider
portability introduced for geographic and non-geographic numbers (except mobile
numbers, which are still under study) before the year 2000.

National number administration and management are under the control of NRAs
(National Regulatory Authorities) according to EU regulation. Two levels can be
distinguished: the establishment of the national numbering and dialling plan
(administration), and the assignment of numbers from the plan on a national level
(management). It would be worth considering reducing the degree of structuring in
national numbering and dialling plans in order to facilitate number portability. It may be
advantageous to assign numbers to users directly, instead of via number blocks for
network operators or service providers.

4, Work Requirement

— Investigate present and future effects of the different types of number portability on
number administration and management in European countries, in some relevant
non-European countries and on an international level where number portability has
been implemented

— identify trends that may affect numbering administration and management in a way
that reinforces or counteracts the effects of number portability

— provide analytical comments on developments in number administration and
management as a consequence of the introduction of number portability, while
taking related trends into account

— propose measures to assist NRAs in preparing for these developments
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5. Methodology

Relevant cases of number portability will be surveyed and persons involved in number
management and administration will be interviewed on present and future effects of
number portability and related trends. ETO will present the information in a first interim
report and subsequently discuss it in a workshop with European NRAs, European
organizations, and user representatives. ETO will present a second interim report,
resulting from the workshop discussions and from written comments, with initial
proposals for actions by NRAs. The final report will contain proposals that are more
detailed.

6. Execution and Manpower

The study should start in April 1999. ETO will produce the first interim report in
August 1999 and the second interim report in January 2000. ETO will present the final
report for approval in April 2000. ETO anticipates that it can carry out this study with
eight man-months of work.
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ACA Australian Communications Authority

ECMA European body standardising information and communication
systems

ECTEL European Telecommunications and Professional Electronic
Industry

ECTRA European Committee on Telecommunications Regulatory Affairs

ECTRA/PTN ECTRA Project Team on Numbering

EIIA European Information Industry Association

ETNO European Public Telecommunications Network Operators'
Association

ETO European Telecommunications Office

ETSI European Telecommunication Standardisation Institute

EU European Union

GSM Global System for Mobile

ITU International Telecommunication Union

ITU-T ITU Telecommunication Standardisation Sector

NPM Numbering Plan Manager

NRA National Regulatory Authority

PRS Premium Rate Service
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Annex C List of definitions

Administration

Assignment

Fixed local loop
numbers

Geographic
numbers

Individual
assignment

Management

Numbering Plan
Manager (NPM)

National
Regulatory
Authority
(NRA)

Non-geographic
numbers

Special-tariff
numbers

Administration of naming and addressing plans is the
establishment of conventions for naming and addressing and of
subsequent changes to those conventions.

Assignment is the combined process of allocation and preceding
