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Section 1

Summary

11

1.2

1.3

1.4

1.5

1.6

1.7

The adoption of Next Generation Network (‘NGN’) technology promises to be a
positive yet disruptive trend in the telecoms industry. The technology has the
potential to bring significant benefits to citizens and consumers through new and
improved services, and lower prices due to the likely greater efficiency of a multi-
service network. It also has the potential to alter the prevailing model of competition
in the telecoms sector. For these reasons, understanding NGN developments
continues to be of vital importance to consumers, industry and Ofcom, and to the
design and implementation of effective and sustainable regulation.

In 2004, when detalils first started to emerge of BT’s plan to build an NGN through its
21% Century Network (‘21CN’) programme, NGNs were seen as perhaps the most
important development in telecoms since privatisation. At the time, it was thought that
they might represent a change of such magnitude as to require a different approach
to regulation.

Since that time, with experience of real-world implementations of NGN technology, it
has become apparent that the move to NGNs is not likely to occur as the step
change that was once expected. It now seems more likely that NGNs will be adopted
gradually, forming part of the wider evolution of network technologies, and with many
opportunities for changes in direction along the way.

NGN technology is being adopted alongside fixed and mobile access network
upgrades, and alongside equally important developments outside the telecoms
sector, perhaps most notably in IT. It is within this revised outlook that Ofcom is now
considering the potential impact of NGNs on regulation.

The purpose of this consultation is twofold:

15.1 First, to present our response to recent NGN developments, including the
latest revisions by BT to its plans for 21CN, and to the related concerns
raised by stakeholders.

1.5.2 Second, in the light of recent developments to provide an update on our
thinking as to how consumers should be protected during the migration to
NGNs.

In addition, we discuss some of the possible longer term implications for regulation of
a widespread adoption of NGN technology. In particular, we consider whether there
is anything Ofcom should be doing today to cater for this future world, and hence to
better serve the interests of citizens and consumers.

We recognise that the interaction between NGNs and Next Generation Access
(‘NGA’) technologies, which can be used to provide super-fast broadband services,
raises important regulatory issues about the future model of competition in the UK
telecommunications market. In particular, it is not yet clear what sort of regulated
wholesale products should provide the basis for competition where fibre is used in
the access network, on either a fibre-to-the-cabinet (‘FTTC’) or fibre-to-the-premises
(‘FTTP’) basis. This is a fundamental strategic issue which is not addressed in this
consultation, but which will begin to consider in the forthcoming Wholesale Local
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Access and Wholesale Broadband Access market reviews. We expect to publish
consultation documents on these market reviews in the near future.

We think the existing regulatory priorities for NGNs continue to be appropriate

1.8

1.9

Our last consultation and Statement on NGN issues, in 2005* and 2006
respectively, focussed on the impact of 21CN on consumers, regulated access and
interconnect products, and the consequences for the model of equivalence as
implemented in the Undertakings offered by BT and accepted by Ofcom in
September 2005.% The main policy objectives established in these documents can be
summarised as follows:

e to provide incentives for efficient investment in NGNs;
e to promote effective competition based on NGN infrastructure; and
e to protect consumers from disruption during the transition to NGNs.

We consider that these objectives remain the priority for NGN regulatory policy, and
they underpin our consideration of the issues raised in this consultation.

Super-fast broadband is being prioritised over NGN investment

1.10

1.11

1.12

NGNs are generally understood to refer to networks using the Internet Protocol (‘IP’)
capable of being used for both voice and data, and in which there is some control
over Quality of Service (‘QoS’). At a more technical level, NGNs feature a common
transport layer which physically carries packets of data, and a separate control layer
which provides the intelligence to specify, control and manage the services contained
within the data packets.

The business case for building an NGN generally rests on two benefits it brings to
operators. First, a single network is cheaper to build and run than the current
approach of having a separate bespoke network for each service. Secondly, NGNs
can make it cheaper and faster to develop and deploy new services, thus making
NGN operators more responsive to customer demands and therefore more
competitive.

With the downturn in the economy, and increasing restrictions on the availability of
capital, Communications Providers (‘CPs’) are having to re-prioritise investments.
The cost savings brought about by NGNs only become apparent after a period in
which costs may increase. In addition, the benefit of being able to develop new
products faster will only have a material effect if there is a market opportunity for
these as yet unidentified new products. In the short term, therefore, there are risks
that NGN investment will deliver neither cost savings nor new products. As a result,
CPs are increasingly looking for safer investment opportunities, focussing on projects
which are more likely to deliver new or enhanced services, and extending the lives of
existing assets.

! ‘Next Generation Networks: Further Consultation’, 30/06/2005. See
http://www.ofcom.org.uk/consult/condocs/nxgnfc/.

% ‘Next Generation Networks: Developing the regulatory framework’, 07/03/2006. See
http://www.ofcom.org.uk/consult/condocs/nxgnfc/statement/.

® For further details on BT's Undertakings see www.ofcom.org.uk/telecoms/btundertakings/.
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1.13  As noted in our recent statement on super-fast broadband*, ‘super-fast broadband
services, and the networks required to deliver them, continue to grow in importance
and interest to consumers, industry and politicians alike.” This growing interest has
seen Next Generation Access (‘NGA’) become the priority for future network
investment. The shift in priority away from standalone core NGNs patrtly reflects the
acceptance that the future of access networks will be increasingly fibre-based, and
therefore any new investment in copper-based networks, and products that are
dependent on copper access, will have a limited life-span.

BT has fundamentally changed its plans for 21CN

1.14 These developments have culminated in a fundamentally different outlook for NGNs
in the UK. For the past five years, since BT announced its intention to build 21CN,
the expectation has been that in the not too distant future, BT would replace its
Public Switched Telephone Network (‘PSTN’) in its entirety. Following a strategic
review of its plans for 21CN, BT has decided to step back from this vision of a
complete replacement of its PSTN.

1.15 Itis now expected that parts of BT's PSTN will be replaced as and when needed, for
example when equipment reaches the end of its useful economic life. The focus for
future investment is on upgrading the access network with FTTC and FTTP. These
deployments are likely to be accompanied by core NGNs to deliver telephony and
other services. However, the design of this future all-fibore NGN could be very
different from the architecture originally envisaged for BT's 21CN and also used by
other fixed-network CPs.

1.16  This change in outlook has created considerable uncertainty. Although most CPs
expect NGN technology to be adopted in the future, it is no longer possible to say
with any degree of certainty how or when this will happen. In addition to the
uncertainty itself, three other issues have been raised by CPs which concern
regulation. These relate to the impact of NGNs on the voice interconnection regime,
the impact of 21CN on the Undertakings, and the possible need for a new voice-only
access product from Openreach.

BT's revised plans for 21CN are likely to have implications for the
Undertakings

1.17 Under BT’s original plan for 21CN, it was to deploy Multi Service Access Nodes
(‘MSANS’) in local exchanges throughout the country, to provide both voice and
broadband services on copper lines. This deployment would have represented a
significant change from today’s network in which these services are provided on
physically separate voice and broadband equipment.

1.18 This ‘converged’ MSAN approach is not fully compatible with BT’s Undertakings. The
Undertakings require that BT use an Equivalence of Inputs (‘Eol’) product from
Openreach in producing its wholesale services. BT currently uses Shared Metallic
Path Facility (‘'SMPF’) on an Eol basis in the provision of wholesale broadband.
SMPF relies on the fact that a copper line is split to allow the use of physically
separate equipment for voice and broadband. The converged MSAN combines the
functions of the separate voice and broadband equipment, and therefore no longer
requires a split copper line. This convergence would have meant that it was no longer

* ‘Delivering super-fast broadband in the UK’,
http://www.ofcom.org.uk/consult/condocs/nga_future broadband/.
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1.19

1.20

1.21

possible for BT to use SMPF, or an equivalent broadband only product, on an Eol
basis.

Under BT's revised 21CN plan, the converged MSAN approach is only likely to be
used in a small number of exchange areas. For this reason, in most parts of the
country, the current model of competition established by the Undertakings, based on
Wholesale Line Rental (‘WLR’), SMPF and Metallic Path Facility (‘MPF’) products,
can continue. In terms of upcoming developments, however, it should be noted that
BT’s plans to build NGA networks are likely to have implications for this model of
competition.

To cater for those exchange areas in which converged MSANs will be deployed, BT
and Ofcom will need to agree a change to the Undertakings. The process for dealing
with such variations to the Undertakings is well established, and Ofcom will consult
on this as soon as there is a firm proposal from BT.

Some of the issues raised by BT using converged MSANs could also have
consequences for the model of competition established by the Undertakings. For
example, if BT Wholesale were to launch a new 21CN-based voice product, or a
converged voice and broadband product, it would be necessary to consider what the
upstream inputs to those products should be. We will address issues of this sort as
and when they arise.

The case for a new voice access product from Openreach will depend on
demand

1.22

1.23

1.24

1.25

For some time it has been suggested that there should be a voice-only passive
access product from Openreach — the voice equivalent of SMPF for broadband.
Whereas MPF provides access to the whole copper line, SMPF provides access to
just the broadband part of the line, but is only available on lines with voice service
enabled. This voice service is always based on WLR — one of the Eol products
provided by Openreach.

In addition to these services, some CPs have suggested that there is a requirement
for a new product which would provide access to just the voice part of a line, but only
on lines where broadband is being supplied using SMPF. In essence, it is the
passive copper access service which Openreach implicitly uses to create WLR on
lines with SMPF. This potential new product has been, and is here generally referred
to as XMPF.°

Based on discussions with stakeholders, we understand that the most important
benefit to CPs from using XMPF would come from an increased margin relative to
using WLR. However, it has also been suggested that in order to make xMPF
financially viable, a greater margin would be needed between MPF and WLR.

Due to the close physical similarity of the products, it seems possible that the costs
for xMPF and MPF would be very similar. Therefore, pending further analysis, it
appears reasonable to assume that, if XMPF was offered by BT, its price would be
similar to that of MPF. This would suggest that an increased margin for CPs using
XMPF might be achieved by either increasing the WLR price or reducing the MPF
price. Neither of these suggestions are considered in this consultation since the

® Although the general concept of XMPF is well understood, consideration of its practical
implementation leads to a number of different potential products. In this consultation we focus on just
the most immediately relevant and best understood cases.
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regulation of MPF charges has been recently covered in the Openreach Financial
Framework review®, and our proposals for the WLR charge control are currently out
to consultation.’

There remains the question of whether, given MPF pricing and our current proposals
for the pricing of WLR, and assuming that the price of xMPF would be similar to MPF,
there would be sufficient demand for an xMPF product. Our preliminary view is that, if
there is sufficient demand at these prevailing prices, the matter could be resolved
through the existing Statement of Requirements (‘SoR’) process which CPs use to
request Openreach to develop new products. Equally, we believe that the current
SoR process should be sufficient to cater for future variants of XMPF not explicitly
considered in this consultation. We would, however, welcome stakeholder views on
this assessment, and we will be keeping the matter under review.

Interconnection arrangements should not act as a barrier to investment in
NGN technology

1.27

1.28

1.29

1.30

131

NGN deployment will also bring about a transition from interconnection of voice
services based on Time Division Multiplexing (‘TDM’) to IP-based interconnection.

From a technical perspective, there has been significant progress. Against a
challenging timescale, NICC Standards Limited (‘NICC’) (the UK forum for
interoperability standards) has delivered two releases of an entirely new suite of
interconnection standards for IP interconnection.

Under BT's original plan for 21CN the rapid migration of voice services would have
set the pace of the transition to IP interconnection. BT's revised plans mean that
TDM and IP will coexist for the foreseeable future, and other operators may lead the
adoption of IP interconnection.

The arrangements for interconnection between networks using different technologies
are set to become an increasingly important issue. In addressing this issue, we need
to ensure that regulated interconnection products, and regulation of interconnection
more generally, does not act as a barrier to efficient investment in new technology.

Accordingly, we would welcome stakeholder views on the following issues:

1.31.1 In amixed TDM/IP environment, which network should provide the
interworking function to convert traffic between the two standards, and how
should the costs of providing this function be recovered? This issue arises
in relation to both traffic between BT's 21CN and other CPs’ TDM networks,
and traffic between BT’'s TDM network and other CPs’ NGNs.

1.31.2 Should BT be required to offer an IP equivalent to TDM interconnection
and, if so, when?

1.31.3 Does the principle of reciprocity continue to be appropriate in a mixed
TDM/IP environment? The principle of reciprocity is based on the idea that

® The Statement can be found at
http://www.ofcom.org.uk/consult/condocs/openreachframework/statement/statement.pdf. This

decision has been appealed in The Carphone Warehouse Group plc v Office of Communications,
case number 1111/3/3/09, http://www.catribunal.org.uk/237-4154/1111-3-3-09-The-Carphone-
Warehouse-Group-plc.html.

" See http://www.ofcom.org.uk/consult/condocs/wlircc/.
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1.32

the regulated charges of the incumbent are a reasonable proxy for the
costs of an efficient network operator. However, if BT continues to originate
and terminate most of its traffic on a TDM network, its regulated charges
may not reflect the efficiently incurred costs of another CP with an NGN.

1.31.4 What further technical standards work is required to enable the transition to
NGNs?

Our intention is to develop our thinking in relation to these issues. This will help to
inform future work on interconnection in the context of relevant market reviews.

Uncertainty surrounding BT’s plans could have a negative effect on
investment by other operators

1.33

1.34

1.35

1.36

1.37

It has long been recognised that BT'’s plans for 21CN, and network development
more generally, have a significant impact on investment by competing CPs. All CPs
need to interconnect with BT, and the majority also need to use BT'’s network to
access customers. Therefore, changes to the design of BT’s network have a direct
impact on the businesses of competing network operators.

BT's recent change to its plans for 21CN has created considerable uncertainty. It has
become very difficult for CPs to know what an efficient design will be for their
networks given the uncertainty about the topology of the BT network, the geographic
location of the points of interconnect, and the technology for interconnection.

BT is now adopting a much shorter planning horizon. Whereas previously it had
planned 21CN on a rolling five year timeframe, it is now looking only 12-18 months
ahead. Beyond this time horizon there is no confirmed investment or network
upgrade plan. This may be a realistic and optimal approach for BT’'s own needs, but
it also has consequences for investment planning by other CPs.

More generally, the industry is having to cope with uncertainty created by the current
economic climate; greater costs of financing investments; technology risks around
the future of telephony; and considerable technology and commercial risk associated
with building NGNs and NGAs. Many of these factors have contributed to BT's
change in strategy.

Due to the combination of the general economic climate and the lack of knowledge of
BT's future network architecture, there is a risk that BT’s fixed network competitors
defer investment in NGNs. We are therefore considering what options there might be
to improve the investment incentives for all CPs. In making this assessment, we will
need to gauge the extent of the risk to investment.

Convergence and bundling during the transition to NGNs will also raise
challenges for consumer switching processes

1.38

It is already evident that the transition towards NGNs will be accompanied by a trend
towards service bundling at the retail level, and an increasingly complex range of
wholesale products. In this situation, there is a risk that the process of switching
between retail providers will become more difficult for consumers, and that this could
deter switching and harm competition. This risk is exacerbated by the fact that there
are already different switching processes for landline, broadband and mobile
services.
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Ofcom is undertaking a separate project as part of its migrations work, which will
consider the extent to which there is a need for harmonisation of switching processes
across different services. The project is examining a broader set of issues around
optimal switching models for transferring services between different CPs. We will
seek to ensure that decisions made in relation to the design of NGNs and NGAs take
into account the emerging evidence from the broader project on migration processes.

NGNs represent a significant technology change, and consumers must be
protected from undue disruption

1.40

1.41

1.42

1.43

When Ofcom last consulted on NGNs in 2006, one of the key areas of focus was the
potential impact on consumers. As a result of this work, we agreed the following
three principles to guide our activities:

the services offered to consumers on NGNs should at least be equivalent to their
existing services;

consumers should not suffer any detriment during the transition to NGNS, for
example, due to loss of access to emergency services or degraded call quality; and

any changes to end-user services should be fully explained to consumers.

These principles can be seen as a response to BT'’s original 21CN plans. These
included the proposal that the migration of lines to 21CN would be provider-led, with
BT transferring wholesale services to the new network while minimising disruption for
consumers. Although BT now appears to be adopting a slower approach to migration
driven by individual customer demand for new services, we feel that the principles
continue to be appropriate to ensure consumers are adequately protected.

Although the roll-out of NGNs has been much slower than expected, extensive
testing of customer equipment has taken place in recent years. This has highlighted
a number of compatibility issues. For example, a significant proportion of security, fire
and social telecare alarms connected to the telephone network are sensitive to the
increased end-to-end delay of NGNs, and may therefore not operate reliably in
certain circumstances. The relevant industry associations are aware of this issue and
are co-ordinating further testing activities while helping their members to assess the
risk and to plan mitigation activities. The full extent of the issue is currently unclear,
but the move towards a much slower demand-led migration to NGNs certainly helps
by providing more time to locate and fix specific customer problems.

This specific issue highlights our general approach in implementing the principles
mentioned above. We will continue to monitor developments concerning customer
equipment compatibility very closely, and will work with stakeholders to ensure that
appropriate solutions are found before migration to the new networks takes place.

In the longer term, NGNs may drive new models of competition, but this does
not necessitate immediate changes in regulatory strategy

1.44

1.45

Looking further ahead, the direction of network evolution is highly uncertain. It seems
likely that NGN technology will eventually be adopted for voice services, but the
manner in which this will occur is not yet known.

In theory, NGNs increase the scope for non-network based competition. The
separation of conveyance from service control that is inherent in NGN design creates
the potential for new models of competition. In these new models, innovation is
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1.46

1.47

controlled and delivered by software development rather than the network
infrastructure investment which is required today. In the extreme, the competition
model in the telecoms sector may begin to resemble that found on the Internet more
closely. This envisages network operators focussing on the provision of generic
conveyance services, whilst a multiplicity of independent service providers develop
and deliver rich applications which run over these generic conveyance networks.

However, the NGN designs proposed by CPs to date would tend to indicate that the
separation between conveyance and service control will be less than complete.
Network operators are likely to retain control of some services, such as guaranteed-
guality voice, in a manner similar to today. In this way, there would continue to be
significant benefits to vertical integration, and so it may be less likely that an
independent application-based service market will develop.

Our preliminary analysis suggests that the intense competition in value added
services that run over networks, which has been made possible by the Internet, is a
powerful force that will shape a market-led outcome without a need for regulatory
intervention. We would, however, be interested in stakeholder views on the future
direction of change, and the regulatory issues to which it may give rise.
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Section 2

Introduction

Background and scope

2.1

2.2

2.3

24

2.5

2.6

This document considers how competition and consumers are being affected by the
adoption of Next Generation Network (‘NGN’) technology, and what this implies for
regulation in the telecoms sector. NGNs use technology initially developed for the
Internet to deliver a wide range of services over a single Internet Protocol (‘IP")
network, in contrast to the multiple single-service networks used by most CPs today.
These NGN technologies create scope for greater efficiency and offer more flexibility,
allowing operators to become more responsive to customer demands. However, it is
important to understand that the implementation of the technology is not
straightforward, and so these benefits can be difficult to realise.

Ofcom last consulted on its approach to NGNs in 2004 and 2005 following BT’s
announcement of its 21° Century Network programme (‘21CN’) to build an NGN over
the subsequent 5-7 year period. Both consultations, and the policy statement which
followed, focussed on the impact of 21CN on consumers, on regulated access and
interconnect products, and on the consequences for the model of equivalence as
implemented in the Undertakings offered by BT and accepted by Ofcom in
September 2005.

The policy objectives established during this consultation process were as follows:
¢ to provide incentives for efficient investment in NGNs;

e to promote effective competition based on NGN infrastructure; and

e to protect consumers from disruption during the transition to NGNs.

In concluding this process, Ofcom set out a detailed implementation plan to deliver
these objectives, including establishing a revised institutional framework centred on a
newly created industry body, NGNuk. Through a series of regulatory initiatives, and
through the work of NGNuk, Ofcom sought to provide greater certainty over the
regulatory and commercial framework for NGNs. This was designed to support and
encourage investment in competing NGNs, and led to an expectation of a smooth
and relatively swift adoption of the new technologies. In this way, Ofcom sought to
create an environment which would allow industry to realise fully the potential
benefits of the new technology.

A great deal has changed over the last three years. There have been considerable
delays to the roll-out of BT's 21CN. As a result, there has been less pressure on both
industry and Ofcom to develop new commercial and regulatory models for access to,
and interconnection between, NGNs. Despite the delays to BT'’s investments, other
operators have moved ahead and built new networks using NGN technology.

Towards the end of 2008, BT announced that it was reviewing its 21CN strategy. As
a result of this review, BT is now adopting a much more cautious approach to 21CN,
only investing where there is proven demand, or where the existing equipment needs
to be replaced. For voice services, the original vision was that 21CN would eventually
replace the BT PSTN completely — albeit with considerable uncertainty over the
timing of the migration. BT has now stepped back from this vision and is expected to
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2.7

2.8

2.9

2.10

replace parts of its PSTN when equipment reaches the end of its useful economic
life. It is not possible to provide a roadmap for voice services which has a clear end-
game.

This uncertainty has significant consequences for network investment by other CPs.
Without knowledge of a likely end point for network design it becomes very difficult
for CPs to plan investments, and in particular to build efficient interconnection
between networks. This adds to the uncertainty of the current economic climate and
the continued rapid advance of technology, with the result that there is considerable
risk to investment in telecoms more generally.

Whereas the previous Ofcom work on NGNs was founded on the expectation of a
fairly rapid and orderly transition to NGN networks by BT and other CPs, we are now
entering a phase of protracted uncertainty. For the foreseeable future, there will be a
variety of different technologies and designs for voice services, all coexisting.

The purpose of this consultation is twofold:

29.1 First, to present our response to recent NGN developments, including the
major revisions by BT to its plans for 21CN, and to the related concerns
raised by stakeholders.

2.9.2 Secondly, to provide an update in the light of recent developments on our
thinking about how consumers should be protected during the migration to
NGNSs.

In addition, we discuss some of the possible longer term implications for regulation of
a widespread adoption of NGN technology. In particular, we consider whether there
is anything Ofcom should be doing today to cater for this future world, and therefore
better serve the interests of citizens and consumers.

Approach and consultation outline

2.11

2.12

2.13

2.14

10

The remainder of this introduction considers how we may now define an NGN in light
of the changes to planned next generation network designs in the UK. It also
considers whether and why Ofcom should be concerned about these next generation
core network upgrades. This section also describes the development of BT's 21CN in
some detail, including the recent strategic review and subsequent change of plans.

Section 3 then considers four specific issues which have arisen in relation to NGN
investment, competition and regulation. These ask whether there is anything further
that Ofcom can do today in order to promote the interests of citizens and consumers
by, where appropriate, promoting competition.

In Section 4 we examine some of the consumer issues which result from the
introduction on NGNs. Again, this considers whether there are specific additional
actions that Ofcom should be taking today to better protect consumer interests.

The final section takes a much broader view considering Ofcom’s policy position and
general thinking around NGNs. Over the past year and more, Ofcom has been
researching the nature and potential impact of NGNs. This section presents some of
the results of this analysis for the purposes of discussion. We do not anticipate that it
will lead directly to any changes in regulation. However, we feel it is important to
provide this opportunity for industry to comment more generally on NGN
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developments, and to contribute to the development of Ofcom’s understanding of the
issues.

What is an NGN and are they important?

2.15

2.16

2.17

2.18

2.19

A ‘Next Generation Network’ is generally understood to refer to an IP network
capable of being used for both voice and data, and in which there is some control
over quality of service. A discussion of the definition of NGNs is provided in Annex 5.
The key features of an NGN are that it is a packet-based, multi-service network,
which has a clear separation of transport and control, and where the control functions
may reside on a physically separate network.

NGNs are also seen as an example of a more general trend towards the adoption of
general purpose computing technologies by the telecoms industry. For example,
Ethernet, software based services, ‘agile’ development techniques, and of course, IP.
The advantages these technologies can bring to telecoms are lower costs for
equipment and greater flexibility.

Given the potential scale and complexity of the transition to NGNs, there are potential
risks to consumers that need to be addressed to ensure that consumers are
protected during the transition process. We discuss this further in Section 4.
However, over the longer term, NGNs are expected to deliver efficiency gains, and to
allow much faster service creation. In this regard, NGNs could be an extremely
positive development for consumers, with the potential to deliver both lower prices
and a greater range of services to meet customer needs. These potential benefits to
consumers are considered further in Annex 6.

The introduction of a new technology such as NGNs need not necessarily require a
change in regulation. The legal and regulatory framework under which Ofcom
operates is explicitly technologically neutral.® There are occasions where complete
neutrality is not possible, but in general, technology change should not force changes
in regulatory policy or strategy. However, new technology can sometimes enable new
models of competition, and so indirectly influence regulation. For example, one of the
key features of an NGN is the separation of service control from the transport of
data.® This creates the possibility that a CP could compete by creating services
simply by developing their own control layer which is completely independent of the
physical network used to deliver the services. That is, a CP would be able to
compete effectively without having to build its own network infrastructure. This would
represent a significant change from today, where, in order to have full control over
services, a CP must invest in its own network infrastructure.

Clearly, this could have significant implications for the regulatory framework.
However, until there is clear evidence of a change in network architecture that
enables new models of competition, there is likely to be too much uncertainty to
justify significant changes in regulation. The developments of the past few months
and BT’s change of plans for 21CN provide support for this position.

& Ofcom must operate as far as possible in a technologically neutral manner in accordance with
Section 4(6) of the Communications Act 2003, by reference to Article 8(1) Directive 2002/21/EC of the
European Parliament and of the Council of 7 March 2002 on a common regulatory framework for
electronic communications networks and services.

® Figure Al in Annex 5 shows the 3 layers in an NGN. This annex also explains the function of each of
these layers.
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2.20

2.21

2.22

2.23

We do not yet know the extent to which NGN technology will be adopted or the
detailed network architectures that will be used. It still seems likely that operators will
deploy NGN equipment, and ultimately head towards a single converged network for
all services, but the most immediate trends apparent in the industry are towards
extending the life of current generation equipment, and maintaining a non-converged
architecture.

As noted, NGNs potentially enable new models of competition without the need for
network infrastructure investment. It could therefore be argued that the role of the
regulator should be to encourage take up of a particular technology that would bring
about these new models of competition with potentially lower barriers to entry. We
consider that the market is better placed than the regulator to make such technology
choices.

Our analysis indicates that although Ofcom must stay abreast of NGN developments,
for the foreseeable future, it would appear that NGNs are unlikely to necessitate the
need to consider potential changes in the regulatory regime. It is also worth noting at
this point that there are a number of other developments in the industry that may
drive regulatory change in conjunction with NGNs, and which affect the business
case for investing in NGNs. Three such trends are:

Investment in next generation access (NGA) networks. Ultimately, fibre based next
generation access networks are expected to replace the current copper access
network. In an all fibre world, it makes very little sense to maintain the current
generation TDM based voice network. In this regard, NGA and NGN are closely
related.

Growth in mobile data services. Much of the focus of the NGN debate revolves
around fixed networks. However, mobile network operators are also planning to build
NGNs, and may be forced to do so by the growth of mobile data services. These
services are also likely to provide increasing competitive pressure on equivalent fixed
network services, and so will influence the competitive landscape throughout the
telecoms sector.

Increased use of software based communications services. Internet based
communications services are developed as software, and this helps to generate a
very short time to market for new services. In contrast, traditional telecoms services
generally require investment in physical hardware, which can be very expensive and
always takes time to build and install. Telecoms operators are increasingly looking to
adopt a software based approach, and this is often described as being part of a CP’s
overall NGN investment strategy.

All three trends could have very significant consequences for regulation in the
telecoms sector through their impact on competition. For this reason, it is not
possible to develop a regulatory strategy with regard to NGNs in isolation. At present,
with considerable uncertainty over the future direction of network development, the
risks of inaccurate predictions appear to be far greater than simply adopting a wait
and see policy.

BT and 21CN

2.24

12

The following section considers BT’s plans to build an NGN, and how this has
developed over the past five years. For a discussion of the NGN plans of some other
UK operators, see Annex 7.
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Original plan

2.25 BT announced plans to deploy an NGN called 21* Century Network (‘21CN’) in 2004.
BT expected that 21CN would replace most of its existing core platforms with a single
multi-service network. BT's stated aims for the programme were to reduce cash
costs, improve speed to market for new services and improve the customer
experience.™

2.26 BT set out several key milestones for its programme:

trials of the new technology to be initiated during 2004, with next generation voice
services being delivered to 1,000 customers by January 2005;

e 99.6% of UK homes and businesses connected to a broadband enabled
exchange by summer 2005;

e subsequent growth in broadband services would be met by a new ‘Multi-Service
Access Node’ (MSAN) platform;

e mass migration of PSTN customers expected to start in 2006, and reach more
than 50% by 2008; and

o Broadband dial tone expected to be available to most customers in 2009.

2.27 As setoutin Figure 1, the proposed network had a much simpler and flatter structure
than BT’s existing networks, with just three main levels: local access nodes (~6,000
sites at which MDFs and MSANSs are located); metro nodes (~120 sites), and core
nodes (~10 sites).

1 BT news release, June 9™ 2004.
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Figure 1. Comparison of existing BT voice and broadband networks with 21CN
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2.28 This reduction in complexity of the network architecture, and associated simplification
of IT systems, was to drive cost savings which would underpin the business case for
21CN.

2.29 One of the business drivers for the timing of the investment was the need to replace
the PSTN. Some of the equipment used in the voice network dates back to the early
1980s, and was approaching the end of its useful life and consequently the cost of
maintaining this legacy equipment had started to rise. For this reason, one of the
objectives of 21CN was to remove the PSTN altogether and replace it with modern
equivalent assets. This meant building an IP voice network.

2.30 The logistical and commercial difficulty in switching millions of lines from one
technology to another led BT to adopt a strategy of emulating the current PSTN
based telephony services on the new network, essentially seeking to replicate the
existing WLR products on 21CN. In this way, the risk of both wholesale and retail
customer disruption and harm could be minimised.

2.31 The technical solution chosen by BT was to deploy MSANSs in the access network.
These are devices which can terminate a copper pair on a single line card and
deliver both DSL broadband and a voice service using the traditional analogue
interface. The MSAN therefore replaces two pieces of equipment in the current
network design: a DSLAM for broadband and a concentrator for voice.

2.32 From aregulatory perspective, amongst the most interesting 21CN products that BT

14

intended to introduce were Wholesale Voice Connect (‘WVC’) and Wholesale
Broadband Converged Connect (‘WBCC’). WVC was to have been an IP voice
access service, and WBCC was to have been a converged voice and broadband
access product. Although these specific products were proposed to be developed
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relatively recently, the potential for 21CN to deliver wholesale services with similar
functionality had been discussed almost ever since 21CN was announced.™

WVC and WBCC would have allowed a CP to control the way that BT's MSANSs
handled calls to/from their end-user customers through their own call server. This
would have enabled the CP to control call features, and to terminate calls. Therefore,
relative to WLR, the products appeared to offer more scope for competition through
product innovation. Both products demonstrated one of the key characteristic
features of an NGN — that conveyance and control are separate. This allows control
functions to reside in equipment which is physically separate from the network it is
controlling, such as in another CP’s network.

Interconnection

2.34

2.35

2.36

2.37

2.38

2.39

21CN was, over time, to have had a significant impact on voice interconnection. With
the replacement of BT's PSTN, it was expected that the UK would move towards IP
interconnection for voice traffic in the long run.

The migration process was to involve shifting end-user telephone lines from their
connection to a DLE to an MSAN, and BT planned a gradual removal of the DLE
infrastructure. Since this is used as a point of interconnection for many CPs today, it
was recognised that an alternative would have to be found. In 2007, a proposal was
agreed within the industry that a CP would be able to either route traffic via its
existing TDM interconnects at the tandem exchange or via IP interconnection. BT
would provide the conversion between TDM and IP at no additional cost to the CP.

The agreed proposal also included provision of voice interconnection with 21CN at
27 POSiIs (Points of Service Interconnect). This compares with 770+ points of
interconnect on the TDM network (669 DLEs, 100+ tandems). This would
necessarily lead to the increased use of BT transmission for |IP interconnection in
comparison to DLE interconnection.

Full national coverage could be achieved by connecting at 27 POSIs, with two further
POSIs made available for resilience and diversity reasons. The POSI is a multi-
service interconnection: in addition to voice, other services such as broadband can
share the same physical interconnection link.

To manage the commercial arrangements during migration, BT agreed with industry
in 2006 the principle of using an Interim Charging Methodology (‘ICM’) based on
blended rates. The blended rates reflect the charges that CPs pay for traffic on the
current network (taking into account DLE, single tandem and double tandem rates
and percentages of traffic sent via each of these). The blended rates mean that CPs
should not incur additional charges due to the migration of customers on the BT
network.

The intention was that a new charging mechanism would be established once 21CN
deployment was better understood. No dates were set for when BT's tandem TDM
exchanges, and therefore the ability to interconnect via TDM, would be removed.

Implementation

2.40

Since 2004, BT has made significant progress with many aspects of 21CN
deployment. However, replication of existing voice telephony services (both

' First as MSAN interconnect, and then as an Openreach product called Voice Line Access.
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2.42

2.43

2.44

conventional analogue telephony and ISDN) on 21CN has taken much longer than
originally expected, contributing to a significant delay to the voice aspects of the
21CN programme.

Customer trials of analogue telephony services started in 2006 in South Wales. This
is known as the Pathfinder trial, and had to be suspended after problems were
encountered in 2007. The trials recommenced in August 2008, and BT successfully
completed the first phase of Pathfinder in April 2009. At present, approximately
75,000 customers are now connected to 21CN in South Wales. This number is
expected to rise to about 350,000 by July 2010.

Early in 2008, BT announced a refocus of priorities away from mass migration of
voice customers and towards the delivery of higher speed broadband and Ethernet
data services. As a result, MSANs were deployed on an overlay basis, alongside the
PSTN, to enable BT to provide higher speed ADSL2+ broadband services. Using
this platform, BT launched its 21CN based wholesale broadband service Wholesale
Broadband Connect (‘WBC") in April 2008. It has expanded the footprint of this
service so that it is now available at BT exchanges serving approximately 40% of
households, and has announced plans to continue growing this footprint to around
55% by March 2010.

Despite the change of focus to broadband, BT's revised plans in 2008 still envisaged
that mass migration of telephony services would start in April 2010 and would take a
further 3-5 years to complete.

In addition to the work on telephony and broadband, the 21CN programme also
included building a new core optical transport network, and developing a wide area
network Ethernet capability. In this regard, BT has successfully built a new DWDM®2
network, and is also rolling out new Ethernet services which run over this DWDM
core to the majority of the UK. Both upgrades allow BT to increase bandwidth at
much lower incremental cost than on the legacy network, and to offer better high
capacity data services to wholesale and large business customers.

Strategy Review

2.45

2.46

In the summer of 2008, BT announced® that it was planning to start deploying fibre
in its access network, using both FTTC and some FTTP to deliver super-fast
broadband services. Later in the year, BT announced the suspension of all work on
WVC and WBCC pending a wider strategic review of 21CN.

The results of this strategy review, presented to CPs via Consult21 in March 2009,
are as follows:

The Pathfinder deployment in South Wales will continue as planned (although it
should be noted that the architecture is currently based on separate IP voice and
broadband networks, not a converged network);

The future for access networks will be increasingly fibre-based, and therefore any
new investment in copper based networks, and products that are dependent on
copper access, will have a limited life-span and restricted returns;

2 bwDM (Dense Wavelength Division Multiplexing) is a technology which uses different colours
(wavelengths) of light to send multiple signals simultaneously along a single optical fibre, and is
thereby used to create very high bandwidth transmission systems.

3 BT press release, 15™ July 2008.
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It is also now considered that the existing PSTN network equipment will last much
longer than expected, and given the investment climate BT will be migrating to 21CN
voice much more slowly than had been planned;

As a result, WVC and WBCC are not going to be introduced, simplifying the voice
portfolio, and BT will move to demand driven roll-out of 21CN Ethernet and WBC;

Development of IP interconnection products would continue but possibly at a slower
pace given the revised plans for voice services;

As part of the move towards being more demand driven, and in light of the emerging
NGA plans, BT will also move away from the original long term vision for the speed
and scale of migration of voice and broadband services to the 21CN network; and

Given the economic climate and the developing plans for fibre deployment in the
access network, BT would adopt a shorter planning horizon of 12-18 months,
compared with 3-5 years previously.

These developments have created considerable uncertainty — especially in relation to
telephony services and voice interconnection. For the past few years there has been
a clear vision for the upgrade of BT's network. The precise timing of the changes to
the network has always been uncertain, but the assumption that ultimately BT would
transfer telephony services to 21CN was not generally questioned.

It is no longer possible to say with any certainty that BT's PSTN will be replaced in its
entirety in the foreseeable future. Undoubtedly, the legacy network will not last
forever, but it is now possible that the PSTN will be retained for many years.

Furthermore, the design of the network is also uncertain. Even in the areas where BT
does build 21CN, it is not clear whether it will in fact use MSANSs in a converged
manner to deliver both voice and broadband simultaneously. Neither the Pathfinder
trial of voice services, nor the commercial roll-out of WBC broadband on 21CN
currently use the MSANS in this manner. Both sets of services run in parallel with
their legacy network counterparts as separate non-converged services.

BT has given a number of reasons for the change in strategy. Foremost amongst
these is the fact that the demand for, and interest in, super-fast broadband services
is growing rapidly. In order to meet this demand, BT is now focussing investment on
NGA network upgrades. Both FTTC and FTTP would, where they are deployed,
initially complement, and in due course start to supersede, 21CN copper access
based broadband. Also, looking further ahead, these new fibre based access
networks would necessitate a different solution for telephony services from the one
envisaged in 21CN. It is unlikely to make sense to invest heavily in aspects of 21CN
which will be superseded after only a short time by fibre based alternatives.
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Section 3

NGNs and competition

3.1

3.2

3.3

3.4

This section discusses the potential impact of NGNs on regulation and competition in
the short to medium term. Several issues are considered, some of which result from
BT’s change of plans for 21CN, whereas others relate to NGNs more generally. This
section focuses principally on the following three issues:

a) the possible impact of NGNs, and in particular 21CN, on the model of
equivalence embedded in the Undertakings;

b) whether there is a need for a new passive access product (commonly known as
XMPF) to support competition in the voice market; and

¢) the implications for voice interconnection of an environment in which both IP and
TDM networks coexist.

Another issue considered, which is closely related to the impact on interconnection,
is the level of uncertainty introduced as a result of BT’'s change of plans. Ofcom is
concerned about the level of uncertainty surrounding the future direction of network
development in the UK, and the impact that this may have on investment.

Finally, we also note the potential increase in complexity for customers wishing to
switch providers in a world with multiple access and core network technologies.

All of these issues are presented to allow Ofcom to discuss its latest thinking, and
with a view to generating feedback from stakeholders. In all cases, any proposals for
changes in regulation would need to be taken forward in separate processes,
whether that be through a market review, changes to ex ante conditions,
consideration of the Undertakings, or otherwise.

NGNSs, equivalence and the Eol consumption model

3.5

3.6

3.7

Following Ofcom’s Strategic Review of Telecommunications (‘'TSR’) BT offered, and
Ofcom accepted, a set of legally binding Undertakings which established a regulatory
framework focusing on the enduring bottlenecks of competition. The full
Undertakings, and our reasons for accepting them, are set out in our publication Final
statements on the Strategic Review of Telecommunications, and undertakings in lieu
of a reference under the Enterprise Act 2002.

The BT Undertakings are a set of obligations on BT that are designed to deliver
Equality of Access between BT and its competitors. Equality of Access is broadly
based on two fundamental concepts: Equivalence of Inputs and operational
separation.

On Equivalence of Inputs, section 2.1 of the Undertakings states that:

‘Equivalence of Inputs’ or ‘EOI’ means that BT provides, in respect of
a particular product or service, the same product or service to all
Communications Providers (including BT) on the same timescales,
terms and conditions (including price and service levels) by means

14 See http://www.ofcom.org.uk/consult/condocs/statement tsr/.
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of the same systems and processes, and includes the provision to all
Communications Providers (including BT) of the same Commercial
Information about such products, services, systems and processes.
In particular, it includes the use by BT of such systems and
processes in the same way as other Communications Providers and
with the same degree of reliability and performance as experienced
by other Communications Providers.™

As part of this regulatory framework, BT set up Openreach as a functionally separate
division responsible for providing wholesale products based on enduring bottleneck
assets. Three Openreach access products have become the primary basis of fixed-
line competition in voice and broadband services as a result:

i) WLR (for voice services);
i) SMPF (for broadband services); and
iii) MPF (for both voice and broadband services).

The Undertakings require that BT apply the principle of Eol to these products. This
implies not only that Openreach make the products available on exactly the same
terms and conditions for BT and other CPs alike, but also that BT’s downstream
divisions use these products. In fact, the Undertakings specify*® that BT should use
these inputs for certain downstream products, namely:

WLR in relation to retail analogue line rental;
SMPF in relation to asymmetric (ADSL) IPStream; and
MPF in relation to symmetric (SDSL) IPStream.

Assuming BT’s downstream divisions use these products in large volumes, BT (plc)
should have strong incentives to deliver a high quality of service for these input
products. In this way, Eol is designed to help prevent non-price discrimination and
ensure that BT and other CPs can compete on a level playing field. Currently, BT
uses both WLR and SMPF on millions of lines. However, it uses MPF on less than
20,000 lines. These volumes are important: only if BT’'s downstream divisions rely
heavily on an input product will the incentive effect be strong.

In the absence of these automatic incentives to deliver a high quality service, there is
a greater need for regulation to ensure that the service levels provided by Openreach
in relation to these products are appropriate. Some of these issues have been
addressed in our work on SLAs and SLGs."’

The rationale behind the choice of the Eol product boundaries for WLR, SMPF and
MPF is set out below.

Ofcom concluded that having a voice-only passive Eol product upstream to WLR
would not be appropriate at that time. A number of factors contributed to this

15 http://www.ofcom.org.uk/telecoms/btundertakings/consolidated. pdf

'® For details, seen Annex 1 of the Undertakings.
" See http://www.ofcom.org.uk/consult/condocs/slg/
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3.14

3.17

3.18

3.20

20

conclusion. First, a large proportion of the price of WLR contributes towards recovery
of the common costs associated with the copper access network. An input upstream
of WLR would also need to include these cost elements, and therefore the margin
between the price of WLR and the price of the upstream input would likely be small,
and perhaps too small to sustain effective competition at that time. In addition, there
was very little room for growth in the size of the fixed voice market, and so little
opportunity for increased efficiency through economies of scale. Finally, there is
relatively little scope for innovation in line rental services.

Taking these factors into account, competition in voice markets based on an input
upstream of WLR would only be possible if WLR connection and rental charges were
to increase. These increases would likely be reflected in the retail charges paid by
consumers. In light of these factors, we concluded in the TSR that for voice-only
services, and given the prevailing circumstances, WLR was the deepest level where
it would be efficient and sustainable to promote competition.

WLR was therefore considered to be a strategic bottleneck product and accordingly
Openreach was required to provide it on an Eol basis, and other divisions within BT
were required to use it as an input to the associated downstream products.

Ofcom found that it would be efficient for CPs providing (ADSL) broadband services
to use an upstream passive access product, and that in situations where BT
continues to provide a voice service (WLR) to the end-user, the upstream product
should be SMPF. In contrast to the WLR example, the margin between the upstream
input cost (SMPF) and downstream wholesale price (IPStream) gave much greater
financial and pricing flexibility to CPs. Also, the market for broadband was growing
rapidly, offering the potential for all competitors to benefit from economies of scale,
and reduce unit costs. And finally, there was much greater scope for product
differentiation, for example, by offering higher speed broadband services.

BT only provides broadband in situations where it also provides a voice service
(WLR). Further, given that BT used physically separate access equipment for its
voice (WLR) and broadband (IPStream) services, the technical arrangement being
used by BT in the provision of its (ADSL) broadband services was equivalent to
SMPF.

SMPF was therefore considered to be a bottleneck product and accordingly
Openreach was required to provide it on an Eol basis and other divisions within BT
were required to use it as an input to downstream products which would require
significant volume.

Ofcom also concluded that it would be efficient for competition in converged
voice/broadband services, and possibly some business connectivity services, to be
based on the upstream access product MPF.

Indeed, when providing voice and broadband it is generally accepted that for BT'’s
competitors the economics of using MPF are superior to the economics of using
WLR plus SMPF. This is a function of the relative prices of MPF (£86.40) and WLR
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plus SMPF (£100.68+£15.60). If a CP was to move from WLR plus SMPF to MPF it
would thus reduce its payments to BT by £29.88 per line, per year.*

Given that WLR was to be an input to retail analogue lines, and SMPF was to be the
input to asymmetric IPStream, it was unlikely that other divisions within BT would use
MPF in the provision of mass market voice or broadband services. BT's use of MPF
was effectively limited to the provision of its symmetrical (SDSL) services which are
predominantly aimed at business consumers.

of competition established by the TSR and the Undertakings

The TSR and the Undertakings therefore established a clear wholesale input model
given the current BT network architecture. This set of wholesale inputs could be
expected to lead to a particular model of competition, and in this sense the input
model can be seen to establish a basis for competition. For voice-only products WLR
is the basis for competition. For broadband only products SMPF is the basis for
competition (noting that the end-user is required to purchase a voice product based
on WLR). For converged voice/broadband products the basis for competition is either
WLR plus SMPF, or MPF.

Table 1: Basis of competition established by the TSR and the Undertakings

3.23

3.24

BT Other CPs
Voice-only WLR WLR
Broadband-only*® SMPF SMPF
Voice & Broadband WLR + SMPF MPF or WLR+SMPF

Table 1 summarises the basis for competition established by the TSR and the
Undertakings and compares the input products used by BT’s downstream divisions
with the Eol products available to other CPs. From this table it is apparent that other
CPs can compete with BT on an equivalent basis in all three cases in terms of the
wholesale inputs used. In addition, other CPs have the option of using MPF for
converged voice/broadband services, and this is believed to be more economically
attractive.

BT’s plans for 21CN have evolved considerably since the Undertakings were agreed.
More recently, BT has also announced plans to invest in NGA infrastructure. The
next two sub-sections discuss the potential impact of these developments on the
model of competition established by the TSR.

'8 This margin has recently decreased as a result of the Openreach Financial Framework Review
which increased the price for MPF from £81.69 to its present level. At the old price, the reduction in
payments to BT was £34.59. It should however be noted that the relative economic attractiveness of
these two models is directly driven by the prices of the individual products — all of which are set by

Ofcom.

For BT (plc) there is unlikely to be any significant difference between these two models, as

from BT’s perspective in both cases it is simply using a telephone line to support voice and
broadband.

191t should be noted that broadband is only available on lines that also take a voice service based on
WLR. Strictly speaking, therefore, ‘broadband-only’ refers to situations where a CP provides just the
broadband service to an end-user who buys their telephony service from another CP.
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Impact of 21CN on the Undertakings

3.25

3.26

BT’s 21CN investment programme has been wide ranging. It was designed to deliver
a simplified and more efficient network architecture based on IP and Ethernet, to
reduce operating costs, and to improve time to market for new products. However, its
most important element, and what set it apart from business as usual network
upgrades, was the shift from TDM to VolP, the associated investment in MSANSs, and
eventual PSTN ‘switch-off'.

In the near term, the implications of 21CN for the model of competition established by
the TSR will be less far reaching than had previously been expected, because of the
change of plans resulting from BT’s recent voice strategy review.?’ There will still be
some significant effects, notably in relation to SMPF, but beyond that the implications
will be more limited, at least for the present.

Implications for SMPFE

3.27

3.28

3.29

3.30

3.31

BT’s plan to use MSANSs to provide WLR and wholesale broadband over a single line
is nhot compatible with the Undertakings. As noted in Table 1, the current
arrangement is that, in order to provide broadband on lines where Openreach is
providing WLR, BT’s downstream divisions consume SMPF, which is provided by
Openreach on an Eol basis. SMPF connects a copper line to the relevant broadband
equipment (a DSLAM), and a splitter then creates a return path for the connection to
a physically separate line card for voice services.

The converged MSAN provides the function of the DSLAM and the line card in a
single piece of equipment, and so there is no need to split the line. For this reason, it
no longer makes sense for BT's downstream divisions to continue using SMPF which
requires the line to be split.

Unless BT were to use MPF for both broadband and voice, a new input product from
Openreach would be needed in place of SMPF. Section 5.46 of the Undertakings
requires that Openreach shall not provide any product to any other part of BT unless
it also offers that product to other CPs on an Eol basis. In addition, section 11.6 of
the Undertakings requires BT to build its NGN on an Eol basis, unless otherwise
agreed by Ofcom and BT. The difficulty of complying with these requirements in the
circumstances discussed is that it would not be physically possible for another CP to
use exactly the same input as BT. The input product implicitly used to create
broadband services in the MSAN architecture is half of a line which has not been
split. The other half of the line is used to provide WLR, but WLR is also delivered
using the same MSAN as broadband. Therefore, assuming that BT is providing WLR,
it is not physically possible for another CP to use exactly the same input for
broadband as BT.

Given the impact that any decision by BT to deploy converged MSANSs will have on
the Undertakings, we would consider all relevant options for addressing the new
circumstances, and would consult on the appropriateness of the new solutions.

Ofcom has noted a number of different possible solutions to this problem. The
appropriate place to discuss the relative merits of these will be through consultations
once the details of BT's plans are known. However, it is worth noting that, of the
options of which Ofcom is currently aware, only one results in BT continuing to
consume LLU products on an Eol basis. This would involve BT starting to use MPF

% See paragraphs 2.45-2.50.
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as an input for lines requiring voice and broadband. The implications of such a
change in the Eol products used by BT’s downstream divisions would need to be
considered carefully.

In the absence of Eol, the closest approximation would perhaps be achieved by
having the input product used by BT Wholesale specified to replicate the SMPF
experience. For example, in terms of provision time, price, service levels, ordering
process and systems, etc. In industry discussions, this arrangement has been
referred to as ‘virtual’ or ‘single jumper’ SMPF.

Following BT’s change of plans for 21CN, the extent to which it will use converged
MSANSs remains unclear, and so the extent of this problem is not yet known. In areas
where BT does not use the converged MSAN approach, it can continue to use WLR
and SMPF on an Eol basis as described in Table 1. If converged MSANs were to be
used throughout BT's entire network then it would be necessary to take a strategic
view, taking into consideration NGA developments in addition to NGN, and assessing
which models of competition are likely to be sustainable over the long term.

If, however, the deployment was very limited, then there may be a case for adopting
a more tactical approach. This would involve selecting the most appropriate solution
on the expectation that a more strategic review of the consumption model would be
undertaken once there was greater certainty over both NGN and NGA developments.

Consequences of the BT voice strategy review

3.35

3.36

3.37

3.38

3.39

As noted in Section 2, following its recent 21CN voice strategy review, BT has
decided not to proceed with WVC and WBCC, and instead will just continue to
provide WLR. As a result, the implications of the 21CN programme will be more
limited than had previously been anticipated, in two respects.

Firstly, the expectation was that WBCC would have been supplied by BT Wholesale,
and this division would have used MPF as the upstream EOI input to produce it. As a
result, it was likely that, for the first time, BT's downstream businesses would have
begun to consume MPF in significant volumes. As discussed above, this would have
had desirable incentive effects, helping to ensure that BT had a strong incentive to
maintain high MPF service levels, and to develop the product in a way that would
continue to support effective competition.

The abandonment of WBCC means that it is now perhaps less likely that BT will use
MPF in significant volume, at least in the foreseeable future. In the absence of the
associated incentive effects, this will increase the need for active regulation to ensure
that MPF is delivered with high service levels, and that the product continues to
receive appropriate levels of priority in terms of developing its functionality. We will
address these issues in the forthcoming Wholesale Local Access market review.

Secondly, the introduction of WVC would have changed the consumption model for
voice-only competition. The current voice product, WLR, is provided by Openreach
and does not consume an upstream Eol product. However, if BT Wholesale had
started to supply WVC, the Undertakings would have required there to be an
upstream Eol input to this product. In anticipation of this, Openreach had started to
develop plans for a new, passive voice-only product known as xXMPF.

As BT no longer plans to introduce WVC, its plans for xMPF have also been shelved.

Later in this section we consider whether there is nevertheless a case for requiring
BT to offer an xMPF-type product.
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3.40

We would note that, if in future BT Wholesale were to launch a new 21CN based
voice product, or a converged voice and broadband product, it would be necessary to
consider what the upstream inputs to those products should be. We will address
issues of this sort as and when they arise.

BT's plans to deploy super-fast broadband

3.41

3.42

3.43

3.44

XMPF

In March 2009, BT announced® the first details of its plans to deploy infrastructure
capable of delivering super-fast broadband services to 40% of the UK’s population by
2012, using a mixture of fibre-to-the-cabinet ((FTTC') and fibre-to-the-premises
(‘FTTP’) technologies. BT’s trials of FTTC began on 6™ July 2009.

BT and Ofcom agreed in June of this year to vary BT's Undertakings to allow
Openreach to control and operate FTTC electronic equipment in BT's access
network.? The Undertakings require Openreach to provide wholesale active FTTC
products such as FTTC Generic Ethernet Access on the basis of Eol. BT's
obligations in its Undertakings in respect to other wholesale products, including WLR,
SMPF and MPF, remain unchanged.

BT'’s plans for deployment of super-fast broadband using FTTP are less mature.
While many business premises already receive services from BT'’s network with
FTTP, and while BT has used FTTP to deliver services to new Greenfield sites on a
small scale, it has so far not deployed or trialled FTTP services to premises currently
served by its copper network, referred to as Brownfield sites. It has proposed to
conduct trials of FTTP on Brownfield sites between January and March of 2010, with
a view to launching commercial services in the summer of that year. We have
recently received a request from BT to vary its Undertakings to allow Openreach to
control and operate the electronics in its access network that would be required for
FTTP. We will consult publicly if, following consideration, we propose to agree to vary
BT's Undertakings to this effect.

On 6™ July, Openreach launched a consultation on a proposal for a wholesale
product that would deliver voice services over FTTP.?® Such a product would enable
delivery of voice services to premises served by FTTP without use of the copper
network.

Question 1: How do you envisage the model of competition changing over the next 3-
5 years, and what sort of input products will be needed to support this competition?

Introduction

3.45

3.46

Over the past year or so, industry has been considering the development of a new
passive access product which could be used to provide a traditional analogue
telephone service.

Today a CP can gain access to the whole telephone line, through the use of MPF,
and can gain access to the broadband part of the telephone line, through the use of
SMPF. However, this leaves a gap in the product set, namely access to the voice

BT press release, 23" March 2009.
% see http://www.ofcom.org.uk/consult/condocs/fttc/statement/.
% See http://www.openreach.co.uk/orpg/news/productbriefings/nga/nga02509.do.
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part of the telephone line. The term XMPF has been used to describe this passive
Voice access service.

In situations where BT provides SMPF to a CP, BT also continues to provide a voice
service in the form of WLR. In fact, WLR is a prerequisite to SMPF. Hence, the
telephone line is being shared between BT, who provides the voice service, and the
CP, who provides the broadband service. The physical arrangement used by BT in
this situation is arguably the same as would apply for XMPF, since BT is using just
the voice part of the telephone line.

Given that BT is able to provide a voice service (WLR) in situations where another
CP is providing broadband (over SMPF), some CPs have argued that an xMPF type
product is necessary to ensure that they can compete with BT on an equal basis.

Different uses of the term xMPF

3.49

3.50

In conceptual terms, XMPF is the voice counterpart to SMPF. That is, XMPF provides
access to the voice part of the telephone line in situations where another CP is
providing broadband.?* In thinking about how this concept might be implemented as
a product, industry has come up with a number of different descriptions of xXMPF. For
example,

a) Physical access to the voice part of the telephone line when another CP is using
SMPF on the same line;

b) Physical access to the whole telephone line with the proviso that another CP
could take SMPF on the same line in the future;

c) A method of paying BT for the cost of the access network in situations where
WLR has been cancelled and BT is providing wholesale broadband; and

d) Physical access to the voice part of the telephone line when the same CP is
purchasing an FTTC based broadband product from BT on the same line.

Each of these is described in more detail below.

Physical access to the voice part of the telephone line - with SMPF also on the line

3.51

This arrangement would allow a CP to gain physical access to the voice part of a
telephone line in situations where another CP is providing broadband over the same
line using SMPF. This would allow the CP to provide a traditional analogue voice
service by using its own network and equipment collocated in the BT's exchange,
rather than by reselling BT's WLR product.

Physical access to the whole telephone line — with proviso that SMPF could be

added later

3.52

An LLU operator has the discretion to use MPF to support any services that it
chooses. For example, voice-only, broadband only, both voice and broadband or
symmetrical broadband services. However, whilst there is a regulatory requirement
on BT to provide SMPF to other CPs, there is ho such requirement on other CPs.

** SMPF provides access to the broadband part of the telephone line in situations where another CP is
providing voice.
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3.53

3.54

Thus, once a CP purchases MPF from BT, it has complete control of all the services
provided over that line.

Some CPs have suggested that they would like to change this situation, and provide
voice services to end-users, but allow the end-user to take broadband from another
CP. They have therefore considered the introduction of an MPF variant which would
allow other CPs to provide broadband over the line, using SMPF, should this be
required in the future.

This arrangement is essentially an MPF which has been ‘tagged’ as being available
for sharing (using SMPF).

Method of paying BT for the access network — when BT is providing broadband only

3.55

3.56

3.57

3.58

This arrangement results in BT providing a wholesale broadband only service on the
telephone line. Such a product is frequently referred to as ‘naked-DSL'.

Currently, BT only provides broadband where WLR is also being provided over the
same line. Some CPs are interested in removing this prerequisite for the purchase of
a broadband product from BT.

However, even if the prerequisite of WLR were to cease to apply this would not
necessarily remove the need to pay at least part of its charges. This is because all
the common cost of the copper access network is recovered through the WLR
charge. This description of XMPF can, therefore, be considered as a method of
removing the requirement for WLR to be provided on a line whilst continuing to pay
for the common cost of the access network.

In contrast to the other examples, in this arrangement the CP does not want physical
access to the line. Indeed, given that LLU operators could self-provide a ‘naked-DSL’
service using MPF, they are only likely to want this type of xMPF in areas where they
are not using LLU. For this reason, we have confined our description of this variant to
lines to which BT provides a wholesale broadband service.

Physical access to the voice part of the telephone line - with FTTC based broadband

also on the line

3.59

3.60

This arrangement would apply in the context of BT's plans to build an FTTC network
to make super-fast broadband services available to about 40% of the UK’s population
over the next 3 to 4 years. CPs who want to offer their customers similar broadband
services, will either need to build their own super-fast broadband infrastructure, like
BT, or use a wholesale broadband product based on BT's FTTC network.

This variant of xMPF would allow an LLU operator to self-provide a traditional
analogue voice service, based on LLU from the exchange, whilst at the same time
selling a super-fast broadband service which is being provided over BT's FTTC
network. There are of course other possible permutations involving NGA network
upgrades, but CP’s have expressed specific interest in this approach.

Requirement for xMPF

3.61
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migration, and for testing and fault repair. In practice, it is likely that each
arrangement would need to be implemented as a separate product.

Given that all of the different arrangements listed above have been identified and
discussed by the industry, it may be that there will be demand for all of them.
However, the products which have been discussed most by industry to date are
those described in 3.49 (a) and (b) above, and these are the focus of the analysis
presented below.

Some CPs have argued that Ofcom should require BT to provide XMPF in addition to
WLR. Their argument is that xMPF is required to allow LLU based CPs to compete
effectively with BT. Specifically, xMPF would help them to provide an alternative to
WLR in circumstances where MPF is not possible, and therefore to compete on more
equal terms with BT in voice markets. The following analysis of the case for requiring
BT to introduce xXMPF is presented on a purely hypothetical basis in order to
stimulate debate and to indicate our initial thinking.

It is useful for the purposes of the following hypothesis to make the assumption that
an XMPF product is likely to fall in the market for wholesale local access (‘WLA). In
the WLA market review concluded in December 2004%°, BT was found to have SMP
in this market, as a result of which it is under a general access obligation, requiring it
to provide network access on reasonable request. CPs needing an xXMPF type
service therefore have the option of submitting a statement of requirements (‘SoR’) to
BT. Provided the request is reasonable and xXMPF, indeed, was in the WLA market,
BT would be obliged to meet such an SoR.

Some CPs, however, have argued that Ofcom should go further, and direct BT to
make available an xXMPF product. The case for doing so is considered below.

Currently, in situations where a CP is providing broadband using SMPF, there is no
LLU passive access product that would allow another CP to provide its own
traditional analogue voice service over the same telephone line. The only option in
this situation would be to re-sell WLR. The product described in 3.49 (a) would
address this requirement for a voice-only passive access product.

In situations where the end-user is only consuming a traditional analogue voice
service, and thus this is the only service being supported on the telephone line, a CP
could use MPF rather than WLR. However, some CPs have indicated that they would
not want to provide a voice service in this way as it would prevent the end-user from
taking broadband from a different CP in the future. The product described in 3.49 (b)
above would address this issue.?

Potential benefits of xMPF

3.68

The case for the provision of xMPF in addition to WLR depends on the benefits that
the additional product would bring. Currently, CPs can compete in the retalil
narrowband voice market by re-selling BT's WLR product. However, there is very
little scope for CPs to differentiate their services when the input is WLR. With xMPF
a CP would be able to use their own LLU equipment and voice network to create a
unique voice product offering. Therefore, one of the potential benefits of xMPF would
be to help stimulate innovation.

% http://www.ofcom.org.uk/consult/condocs/rwlam/statement/.

% As noted, this product could be considered as a standard MPF product which has been ‘tagged’ as
being available for sharing (using SMPF), should sharing be required in the future.
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3.69

3.70

3.71

There is, however, a question regarding the extent of the circumstances in which
XMPF is likely to be used. If an end-user takes broadband and voice services from
the same CP, then MPF would be the appropriate input. Equally, if the end-user
takes only a voice service, then MPF could also be used.?” xMPF is therefore
perhaps limited to cases where a customer wants to take both voice and broadband
service, but to use different suppliers for each service. These cases appear to
represent a decreasing proportion of the market as customers increasingly take
multiple services from the same supplier, driven by things like price discounts and the
convenience of a single bill. Ofcom research shows that the number of households
taking bundled services rose by seven percentage points since Q1 2008 to reach
46%, which is up from just 29% in Q1 2006.%

Although these innovation benefits may, therefore, not extend to many customers,
XMPF would allow a CP to offer a common voice product throughout their LLU
footprint. In the absence of xMPF, the CP would need to revert to WLR for customers
who demand voice, but also want broadband from a different supplier. The CP
would, therefore, be forced to offer a different voice service from that sold to
customers taking either voice-only, or voice and broadband. For this reason, xMPF
would allow a CP to market a consistent voice service to all target customers. To the
extent that this would help to increase overall demand, and to the extent that xMPF
would replace current use of WLR, the CP would benefit from better utilisation of the
LLU equipment and network infrastructure in which it had invested. For these
reasons, XMPF would tend to support competition between such CPs and BT across
a number of markets. It should be noted, however, that outside a CP’s LLU footprint,
the CP would still be reliant on BT's WLR product, and would therefore have to offer
a different service in these areas.

If these effects are to be significant, and can therefore reasonably be expected to
translate into material differences in competition, and consequently benefits to
consumers, then it is likely that the demand for xMPF would need to be significant.
As already noted, it may be that the specific nature of the product automatically limits
the potential for very high demand. Setting this point aside, the following discussion
considers the likely impact of xMPF pricing relative to other services.

XxMPF pricing and demand

3.72

3.73

3.74

As noted above, the following arguments consider a hypothetical case, and are
presented as a response to the request from CPs for Ofcom to require BT to provide
XMPF, and to allow stakeholders to comment on our latest thinking.

The economics of using xMPF are likely to be dominated by the margin between
XMPF and WLR. The price of WLR is set by Ofcom on the basis of efficiently incurred
costs, and it is likely that the price for xMPF, were this ever to become a regulated
product, would also be set by Ofcom and on a similar basis. The appropriate place to
make such an assessment would be during the relevant market review. The
hypothetical argument is presented here merely to demonstrate the likely
consequences of adopting certain prices for xXMPF and WLR.

For the purposes of our hypothesis, it seems reasonable to assume that the cost of
XMPF is likely to be very similar to the cost of MPF. This is apparent when we

" A caveat is that using MPF might limit the scope for the end-user to then take broadband from
another supplier in the future.

% From Ofcom research, published in various Communications Market Reports available from,
http://www.ofcom.org.uk/research/cm/.
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consider the arrangement set out in paragraph 3.49 (b), as this is really a standard
MPF product which has been ‘tagged’ as being available for sharing. More generally,
the common cost of the copper access network is recovered through either WLR or
MPF charges, and forms the majority of these charges. Since the arrangement set
out in paragraph 3.49 (a) would be used as a replacement for WLR, charges for the
relevant product would also need to recover these common costs. This is likely to
result in a charge which is similar to MPF. In addition to WLR, Ofcom is also
responsible for setting MPF prices, and on 22 May 2009, Ofcom issued a statement?
which introduced a new price control regime for MPF as part of the wider Openreach
Financial Framework.

Ofcom is also currently consulting on charge controls for WLR.*® As part of both
assessments, Ofcom must set a price which we believe to be in the best interests of
citizens and consumers, taking into account all relevant considerations. As such,
these charge control processes are the most appropriate place to consider changes
to either MPF or WLR prices. For this reason, we do not consider such price changes
in this consultation.

However, some of the analysis presented in the Openreach Financial Framework
review considered issues of direct relevance to the question we are considering in
our hypothetical assessment of possible xMPF pricing, and is therefore worth noting.
The review considered which cost standard would be most appropriate to use to set
Openreach charges.®* The conclusion was that Fully Allocated Costs (‘FAC’) based
on Current Cost Accounting (‘CCA’) was reasonable. We noted that, “setting charges
primarily on the basis of CCA FAC is broadly consistent with achieving an efficient
outcome [in relation to setting Openreach prices]. We therefore consider it to be in
consumers’ interests.”*?

Given the hypotheses presented above, it seems reasonable to assume for the
purposes of our argument that the MPF price is a suitable proxy for a potential xMPF
price. On this basis, we can say that demand for xMPF is likely to be driven primarily
by the relative prices of MPF and WLR. It has been suggested that the margin which
exists today between MPF and WLR® is not sufficient to support effective and
sustainable competition using MPF as an input. The same argument would apply to
XMPF. For this reason, if XMPF were to be introduced with a view to stimulating
competition, then it is likely that a greater margin would be needed, either via a lower
price for MPF (and implicitly XMPF), or a higher price for WLR. If these charges were
to be set according to CCA FAC, then it seems unlikely that the margin between
XMPF and WLR would be sufficient to support effective and sustainable competition.

Summary

3.78

The case for requiring the introduction of XMPF seems to rest on the dynamic
efficiency benefits of increased competition offsetting the static costs associated with
prices which are either higher or lower than the underlying costs. However, the
magnitude of the benefits will be a function of total demand for xXMPF.

2 http://www.ofcom.org.uk/consult/condocs/openreachframework/statement/statement.pdf.

% http://www.ofcom.org.uk/consult/condocs/wlrcc/wircc.pdf.

3L For full details, see ibid, Annex A4.

2 ibid, paragraph A4.3.

% In fact, the comments relate to a larger margin which existed before the recent change in MPF
prices noted in paragraph 3.74. WLR is currently £100.68 per line per year, and MPF £86.60. Prior to
the change MPF was £81.69.
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3.79 It seems likely that the demand for xXMPF will be limited by two factors. First, since
XMPF in its most commonly described form is designed to serve customers who
require voice and broadband from different suppliers, and since buying these
services from the same supplier often results in lower prices, it is likely that this will
continue to be a declining proportion of the market.®* Secondly, in order to provide a
voice service using passive inputs, it is likely that a larger margin would be needed
than that which exists today between MPF and WLR.

3.80 On the second issue, although this consultation is not the appropriate place to
consider changes in regulated prices, we have noted the conclusion in the recent
statement on the Openreach Financial Framework. This notes that, “if the differential
between MPF and WLR+SMPF is not cost based, it may result in an inefficient mix of
wholesale products being used.”*®

3.81 Given these considerations, we suggest that, at present, the most appropriate
method for resolving the issue of XMPF will be through the BT SoR process. As
noted above, if there is demand for such a product, then CPs have the option of
submitting an SoR to BT, and provided the request is reasonable and xMPF is
judged to sit in the WLA market, BT would be obliged to meet it.

Question 2: Do you agree with our analysis of the requirement for xXMPF?
Voice interconnection in a mixed TDM / NGN world>®
Introduction

3.82 This section discusses a range of issues concerning interconnection of voice
services between IP based NGNs and TDM networks. In particular, it considers the
impact on interconnection of the changes to BT’s plans for 21CN. For a summary of
these changes, see paragraphs 2.45-2.50.

3.83 Interconnection between two networks must take place using the same technology. If
one CP runs an IP voice network, and another uses traditional TDM technology, then
the two must agree a common technology to enable interconnection. Either the TDM
operator must convert its traffic to IP, or the NGN operator must convert its traffic to
TDM.

3.84 Furthermore, an efficient design for physical interconnection arrangements will vary
considerably depending on the choice of technology. For example, in IP voice
networks the number of routing nodes is generally smaller than the number of
switching nodes in a TDM network. This tends to result in a much smaller number of
points of interconnection between IP networks.

3.85 The best case scenario is one in which both networks use the same technology:
although there would continue to be costs associated with interconnection, the costs
of conversion can be avoided altogether, and an efficient design can be adopted for
logical and physical interconnect circuits.

¥ See paragraph 3.69.

% ibid. paragraph 5.7.

% Ofcom has recently received a dispute concerning aspects of the voice interconnect regime. The
issues being considered under the dispute are therefore omitted from this consultation. For details,
see http://www.ofcom.org.uk/bulletins/comp_bull_index/comp_bull_ocases/open_all/cw_01027/.
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This ideal outcome is not possible in a world where TDM and IP networks coexist,
and it is this mixed technology environment that we expect to predominate for the
foreseeable future. The consequence is higher costs for interconnection, which will
be borne by one or all of the network operators, and potentially consumers. One of
the questions considered below is where these additional costs should be recovered.

In considering this and other related interconnection issues, we take particular note
of the effect on investment incentives. We believe it is important to ensure that the
arrangements for IP and TDM interconnection do not discourage efficient investment
in NGNs. Similarly, it is also important that the approach to interconnection does not
drive inefficient investment, or create artificial arbitrage opportunities.

Technical work on NGN interconnection

3.88

3.89

3.90

3.91

3.92

3.93

To facilitate interconnection between NGN networks, it has been necessary for CPs
to develop a completely new set of interoperability standards.

A great deal of work has been undertaken against a demanding timescale to ensure
the technical standards were ready for 21CN based services. The forum for this work
in the UK has been NICC Standards Limited (‘NICC’).*

NICC has developed a suite of interconnection standards designed to support
multiple services over a common IP transport infrastructure. NICC has completed its
second release (the Green Release*®) which, in addition to common transport,
includes support for:

PSTN and ISDN voice telephony services;

voice line control — allowing CPs to use their own call-server to control voice services
on another CP’s network (these are the standards required to support BT’s proposed
WVC service); and

a common numbering database for direct routing of calls to ported numbers.

NICC is currently specifying the scope of a third release (the Orange Release).

NICC has indicated to Ofcom that it believes there may be a need for other technical
standardisation work to support NGN deployment, namely:

adoption of a standardised SIP User Network Interface for terminal equipment to
maximise terminal equipment compatibility with NGN services;

agreeing a standard set of testing procedures to assess terminal equipment
compatibility with NGNs; and

developing a standardised approach to handling traffic from ‘uncontrolled sources’
where the integrity of parameters such as quality of service and Calling Line Identity
(‘CLI") cannot be guaranteed.

These issues are discussed in Section 4.

87 Formerly a technical committee reporting to Ofcom called The Network Interoperability Consultative
Committee. In 2008, NICC was reformed as an independent industry owned organisation NICC
Standards Limited.

% http://www.niccstandards.org.uk/publications/green-release.cfm.
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3.94 We welcome stakeholder comments about the need for further technical
standardisation work to support NGN deployment.

Question 3: What additional technical standardisation work is required to support
NGN deployment?

Original approach to 21CN migration and interconnection

3.95 Under the original plan for 21CN, BT was to transfer all lines from its current TDM
based voice network to an NGN over a relatively short time period (3-5 years). As BT
migrated lines to the new network, they would have started to offer IP interconnect
for traffic to and from these 21CN based lines. Recognising the need for CPs to be
able to plan their transition to IP interconnection, BT also planned to continue offering
TDM based interconnect for all lines on an interim basis. BT would provide the
interworking function, to convert from IP on 21CN to hand over traffic as TDM, at no
additional cost to the CP.

3.96 Voice traffic to and from end-users still connected to BT’s legacy TDM network (i.e.
connected to a DLE) would be handed off directly from the TDM network. That is, BT
was not planning to convert this TDM traffic into IP to allow IP based interconnection
directly to other CPs’ NGNs.** Therefore, a CP with an NGN would still have needed
to convert from IP to TDM in order to interconnect traffic destined for customers
connected to BT's legacy network.

3.97 In summary, the original approach for 21CN interconnect was that,

3.97.1 for traffic from end-users connected to BT’s legacy TDM network, only*
TDM interconnect would be available, but

3.97.2 for traffic from end-users connected to BT's 21CN IP network, both TDM
and IP interconnect were planned.

Impact of BT's new approach to 21CN

3.98 Under BT's new plan for 21CN its PSTN infrastructure will continue to be used for
voice services, at least in some areas, for the foreseeable future. This means that the
period of transition, in which IP and TDM networks will coexist, will be much longer
than previously thought.

3.99 As noted above, one of our objectives in conducting this analysis is to understand the
impact on investment incentives. In this regard, the shift in expectations to a long
period of transition from TDM to IP raises a number of issues:

3.99.1 In this mixed TDM/IP environment, which network should provide the
interworking function to enable interconnection, and how should the costs
of providing this function be recovered?

% |n the event that calls were routed to the wrong network, i.e. traffic destined for TDM customers
sent via IP interconnection, BT reserved the right to charge a levy for the interworking function.
However, it was intended that this function be reserved for exceptional cases. The call routing rules
for the NGN Call Conveyance product required that conversion between IP and TDM should be
avoided as far as possible.

“9 Strictly speaking, BT would convert traffic from IP to TDM, but wanted to avoid these
circumstances. See footnote 39.
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3.99.2  Should BT be required to offer an IP equivalent to TDM interconnection
and, if so, when?

3.99.3 Does the principle of reciprocity continue to be appropriate in a mixed
TDM/IP environment?

Relevant policy principles

3.100

3.101

In addressing these issues, it will be important for Ofcom to take account of a range
of factors, including:

the impact on consumers of the various policy options;

the desirability of incentivising efficient investment; and

the way these issues would be resolved in a fully competitive market.

We consider below the implications of these objectives, assuming a general case
involving the transition from an old, higher cost technology to a new, lower cost one,
where interworking costs are incurred during the transition. For the time being, we

also assume that the new technology is being used to provide an equivalent product
to that delivered by the old technology.

The ideal case

3.102

3.103

The ideal outcome in terms of the efficiency of interconnection arrangements would
be for the industry to move rapidly and simultaneously to the new, lower cost
technology. A short transition period would minimise the need for interworking, and
early transition would minimise the costs of service provision. This is likely to be
reflected in lower downstream prices, to the benefit of consumers.

Challenges to the ideal begin to arise where suppliers move to the new technology at
different times, and over different periods. These variations in timing may reflect
fundamental differences of view about the benefits of the new technology, but may
also be due to coordination issues.

The early mover

3.104

3.105

3.106

3.107

In a hypothetical fully competitive market, firms cannot charge above the cost of the
most efficient operator. Any attempt to do so would result in customers switching to a
provider that did charge a price which reflected the efficiently incurred costs.

If a single firm moves to a new technology ahead of the rest of the market, then
assuming this technology reduces the firm’'s cost base, they will be able to price at or
below the current ‘most efficient operator’ rate which is based on the old technology.
This should allow the firm to win new customers, and/or earn a higher margin until
the rest of the market catches up and adopts the new, more efficient technology.

If, however, the new technology, for whatever reason, increases the costs of the
early mover, then it would not be possible for the firm to recover these costs through
increased prices. For this reason, in the hypothetical competitive world, it would be
unlikely firms in this position would invest in the new technology.

This analysis reflects the proposition that it would be unreasonable to expect
consumers to pay higher prices to cover the costs of a supposedly more efficient
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3.108

3.109

3.110

technology. This is supported as a general principle by the Competition Commission
(‘CC’) in a recent determination** regarding mobile termination rates. The CC found
that the costs of the old technology (in this case 2G) in principle set an upper bound
on what it was appropriate to recover through mobile call termination charges for
calls terminating on the new technology network (in this case 3G).** In reaching this
conclusion, the CC noted that,

As a general principle, we agree [...] that in a competitive market the
introduction of a new and more efficient technology should not lead
to an increase in price for an existing service.*?

These arguments from the CC refer to situations in which the new technology is
definitely more efficient. In terms of our example, we consider that this would equate
to a scenario in which the combined cost of the new network and the cost of
interworking is less than the cost associated with the old technology. In such
circumstances, where the additional interworking costs outweigh the cost savings
associated with the new technology, then it is likely that a firm operating in a
competitive market would not invest.

This suggests that the early mover should factor in the costs of interworking when
assessing the business case for moving to the new technology. If the savings from
moving to the new technology outweigh the interworking costs, then it makes sense
to invest. The early mover should be able to earn a higher margin until the new
technology is adopted more widely and prices start to reflect the new underlying
costs. However, if the interworking costs are higher than the cost savings brought
about by adoption of the new technology, then the early mover is less likely to invest
based on a short term assessment of the cost recovery. There may be other reasons
for investing in the new technology aside from cost savings, but these are not
considered in this analysis.

There are, however, several factors which may complicate this general line of
argument. These are discussed in the following sub-sections.

Interdependent investments

3.111

3.112

The present case, relating to interconnected communications network providers and
associated markets, is more complicated than the hypothetical world considered
above. To some extent, the most efficient network architecture for an individual firm
is a function of the technology and network design choices of other operators. As
noted above, the ideal lowest cost scenario can only be achieved when all operators
adopt the same technology standard.

In certain circumstances, the competitive market outcome fails to lead to the adoption
of a more efficient new technology. This would be the case if the interworking costs
were to outweigh the efficiency gains from adopting the new technology. This would
lead to a higher overall cost base for an individual firm making the first move to the
new technology. Since any costs over and above the rate set by the old technology
could not be recovered in a competitive market, no individual firm would have an
incentive to invest in the new technology. If the market as a whole moves to the new

*1 Mobile phone wholesale voice termination charges, Competition Commission Determination, 16"
January 2009. Available from,
http://www.catribunal.org.uk/files/CC_Determination_1083 H3G_ 1085 BT 220109.pdf.

* See, for example, paragraphs 2.9.74 and 2.9.80, ibid.
*3 ibid, paragraph 2.9.10.
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technology, everyone benefits; but no individual operator would benefit from making
the first move.

The relevance of this argument turns on the magnitude of the interworking costs
relative to the efficiency savings provided by the new technology. Ultimately, this is
an empirical matter.** If interworking costs are relatively small, then we can continue
to operate on the assumption that a competitive market should create incentives
which stimulate efficient investment decisions.

In some cases, one firm’s decision to invest in the new technology may be based on
the need to interoperate with another firm, plus an expectation that this other firm is
going to move to the new technology. In an effectively competitive market, this would
be regarded as a commercial risk, which the firms may seek to manage through
contractual arrangements. For example, the two parties may agree to repay the costs
incurred by the other party in the event that one of them fails to complete certain
investments set out in the agreement.

The position may be more difficult if one of the firms has a dominant position in
relevant markets, and therefore the two parties have different negotiating strengths.

The most efficient proven technology

3.116

3.117

Another consideration is that regulated interconnect prices should generally be based
on the most efficient proven technology. When a new technology is first deployed, it
will not yet be proven. During this phase, it is perhaps reasonable for the regulated
interconnect charges to be based on the old technology. Consistent with the
discussion above, if a firm* is able to secure a cost advantage by investing in the
new technology (despite the interworking costs), they may be able to earn an
improved margin.

At some point, however, assuming the new technology is a success, it will become
proven. There is then likely to be sufficient evidence about the costs of the new
technology, and perhaps it then becomes appropriate for the regulator to set the
interconnect charges on the basis of the new technology rather than the old. This
would be the case regardless of whether or not the regulated firms have invested in
the new technology. If not, the process of charge-setting would require a revaluation
of the firm’s assets on the basis of the new technology (i.e. using modern equivalent
assets).

Obligation to provide services based on new technology

3.118

3.119

At some point, and possibly before the new technology is proven, it may be
appropriate to require the introduction of interconnect services based on the new
technology. To the extent that a firm facing this requirement continues to use the old
technology, it would then incur the costs of interworking in addition to the costs of the
old technology.

There may be a case for imposing a requirement of this sort in order to minimise the
interworking costs incurred across the industry as a whole. To the extent that there

* The equipment required to provide the interworking function is discussed below at paragraphs
3.139-3.146.

*®> Through the principle of reciprocity, the regulated interconnect price level is applied to all operators,
and therefore these investment signals apply to all operators, and not just individual regulated entities.
See paragraphs 3.129-3.133 for further discussion of reciprocity.
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3.123

are economies of scale in interworking, it may be cheaper for one firm to carry out
this function, rather than for it to be distributed between many smaller suppliers.

If there was such an obligation to offer interconnect services based on the new
technology, there is a further question of how these services should be priced. Once
the new technology has become established, then as discussed above, the charges
should be based entirely on the more efficient new technology. The regulated firm
would not therefore be able to pass on the costs of interworking to other firms
through its interconnect charges. This is one of the factors that should be recognised
when carrying out the Modern Equivalent Asset (‘MEA”) revaluation.

If the new technology is not proven, there may be a case for allowing the regulated
firm to price the interconnect service at a level which reflects the old technology
(which it continues to use) plus the costs of interworking. This could lead to a two-tier
charging structure, with charges for interconnect using the new technology potentially
being higher than those for interconnect based on the old technology.

However, the incentive properties of such a charging structure are questionable,
since it would tend to encourage firms to continue using the old technology. It may
still be justifiable on the grounds, mentioned above, that a single firm might provide a
more efficient interworking function than multiple smaller suppliers. In this scenario, a
firm which had adopted the new technology would have lower overall costs than if
they had provided the interworking function internally.

Clearly, though, the incentive to invest in the new technology is diminished relative to
the scenario in which charges for interconnection using the new technology do not
include interworking costs. Once again, the relevance of these arguments in practice
will depend on the relative size of the interworking costs.

Possible implications

3.124

The purpose of the preceding discussion has been to set out some of the principles
which are likely to be relevant when addressing the interconnect issues identified
above. The possible implications for BT and other CPs are considered below.

Basis for requlated interconnect charges

3.125

3.126

In the consultation on the Network Charge Control (‘NCC’)*®, we considered whether
BT’s wholesale network charges should be regulated on the basis of IP technology,
and reached the provisional conclusion that at this stage they should not. Our
assessment was that the technology for delivering PSTN voice over IP technology
was not yet proven, and that the charge controls should therefore be determined
using the existing TDM cost base.

As this suggests, we are currently at an early stage in the transition from TDM to IP
technology for the delivery of voice services. This, in turn, suggests that firms which
have invested in IP technology for voice should be regarded as early movers. In line
with the preceding discussion, having already made this investment, we could view
this as an indication that the efficiency savings associated with the move to IP are
sufficient to outweigh the interworking costs. If this is the case, then it may be
reasonable that early movers continue to bear the costs of interworking.

® See http://www.ofcom.org.uk/consult/condocs/review bt nccl.

36



http://www.ofcom.org.uk/consult/condocs/review_bt_ncc/�

3.127

3.128

Next Generation Networks

The position may be complicated by the recent change in BT's 21CN voice strategy,
as the NGN investments made by some operators may have been predicated on BT
carrying out its previously announced plans to move to IP. As discussed above, we
would normally expect this sort of issue to be dealt with through commercial
negotiation and contractual agreement. However, this may be made more difficult by
BT’s market position in relation to interconnection, and uncertainty over the potential
efficiency gains delivered by the new technology. There is also uncertainty over the
most efficient way to providing the interworking function. This issue is discussed
further below at paragraphs 3.139-3.146.

There is clearly an important question as to when IP technology should be regarded
as the most efficient proven technology for the provision of voice services. As
indicated in the NCC consultation, we think it is reasonable for us to regulate BT's
wholesale charges on the basis of TDM costs for the next 4 years. The question of
whether, beyond that point, regulation should be based on the costs of IP technology
will be addressed in the next NCC review.

Implications for the principle of reciprocity

3.129

3.130

3.131

3.132

3.133

In a competitive market, we expect prices to tend towards an efficiently incurred cost
in the long run. In markets where an operator has SMP, there may not be sufficient
pressure from the market to lead to the same outcome. One of the objectives of
regulation can be to mimic the outcome of a competitive market, and thereby ensure
that consumers benefit from the efficiency that this brings.

All fixed network operators have been found to have SMP in wholesale call
termination. BT’s call origination and call termination services are subject to cost
orientation obligations and a charge control. Of the various principles which underpin
the setting of charge controls, one of the most important is that the costs should
reflect those of an efficient operator. This ensures BT’s wholesale customers are
protected from excessive pricing for these services, and provides BT with incentives
for efficiency and cost reduction in provision of the services.

However, for other fixed CPs, call termination is only subject to an obligation to set
“fair and reasonable” rates. CPs are generally considered to meet this requirement if
they match the charges they pay to BT. This reciprocal approach is based on the
idea that BT's regulated charges represent those of an efficient operator. In this way,
reciprocity ensures that customers of other CPs’ termination are protected from
excessive pricing for these services, and that these CPs also have incentives to
operate efficiently and reduce costs.

Our initial assessment is that, based on the policy considerations outlined above, the
transition to IP technology should not change the incentive properties of the principle
of reciprocity in its application to interconnect pricing. As discussed above, we have
proposed that BT's interconnect charges will continue to be regulated on the basis of
TDM cost projections for the next 4 years. During that time, it is perhaps reasonable
that other CPs should be able to price their interconnect services on the same basis.
If, as a result of their having adopted IP technology, those CPs are able to provide
interconnect services more efficiently than BT, they may be able to secure improved
margins.

As discussed above, at some point, BT’s interconnect charges are likely to be

regulated on the basis of IP technology. This is likely to happen once IP technology is
regarded as the most efficient proven technology. In that case, the principle of
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reciprocity should continue to be applicable since it will still help ensure that CPs face
appropriate incentives to invest in the most efficient technology.

The requirement for IP interconnection

3.134

3.135

3.136

3.137

3.138

BT already provides some IP interconnection services on a commercial basis, and is
likely to develop additional services of this sort as the proportion of IP voice traffic,
and hence demand for such products, increases:

BT IP Exchange: BT currently provides a wholesale service called IP Exchange®’
which allows CPs to terminate on the BT network, or to transit to other networks, and
to hand over traffic as IP. Therefore, where necessary, BT provides the interworking
function to convert the IP traffic to TDM. IP Exchange is provided on a commercial
basis. It uses regulated TDM components as inputs, and then adds interworking
functions and a commercial wrap. For this reason, the prices for termination and
transit can be higher than the equivalent regulated rates for TDM interconnection.

However, IP Exchange does not support the full set of regulated voice products, for
example, it does not support Carrier Pre-Selection (‘CPS’). More generally, it is not
yet sufficiently developed to act as a direct substitute for TDM interconnection. For
example, signalling on IP Exchange uses a version of the SIP signalling protocol that
currently does not support all the features found in regulated TDM interconnection.

NGN call conveyance: Depending on the number of customer lines which are
moved to 21CN, BT may introduce a product similar to the proposed NGN call
conveyance product. NGN call conveyance (PSTN emulation) was a product concept
developed by BT to offer IP interconnection for traffic to/from customers connected to
the 21CN voice network.

From a regulatory point of view, the important question is whether and when BT
should be required to offer IP interconnect services which can be used as a
substitute for regulated TDM interconnect, and therefore help to support effective
competition in voice markets on a national basis.

Once IP technology has become established as the most efficient proven technology
for the delivery of voice services, then it is likely to be appropriate for a network
operator with SMP in the relevant market(s) to be required to offer IP interconnection.

However, there may also be a case for considering whether BT should be required to
offer IP interconnect that can act as a substitute for the current set of regulated TDM
interconnect products, and to do so before the new technology is used as the basis
for setting interconnect charges. One initial consideration is whether an obligation of
this sort would be likely to minimise interworking costs across the industry as a
whole. This, in turn, will depend on the number of CPs who have invested in NGNs
and the extent of scale economies in providing interworking. Some of the practical
implications of different forms of interworking are discussed below.

If an obligation were to be placed on BT to provide IP interconnection, it may be
appropriate for the service to be priced on the basis of the (TDM and interworking)
costs actually incurred by BT in providing the service, until IP interconnect technology
has become more established. If, in the future, IP technology can be regarded as the

*" For further details, see
http://www.btwholesale.com/pages/static/Products/Interconnect/IP_exchange.html.
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most efficient proven technology for voice provision, then as noted above, it is likely
to be appropriate for IP interconnect charges to be based on the new technology.

Practical implications of IP/TDM interworking

3.139

3.140

3.141

3.142

3.143

3.144

3.145

In circumstances where two interconnected voice networks use different
technologies, a key consideration is whether the interworking function should be
provided by the TDM or IP network. Although the analysis presented below applies
more generally, we use as an example the specific case of BT running its legacy
TDM voice network and interconnecting with a CP running an IP voice NGN.*®

We consider below the practical implications of requiring the TDM operator (BT) or
the IP operator to provide the interworking function. The term ‘interworking’ is used to
refer to the function of converting traffic and signalling between the relevant IP and
TDM standards. The equipment used to provide this specific function is referred to as
a Media Gateway.

Scenario (a): the TDM operator (BT) provides the interworking

In this scenario, in addition to the provision of a Media Gateway, BT must build the
capability to manage the routing and signalling of IP voice traffic, and maintain
security on its network. This requires a session border controller (or similar firewall
equipment) and a call server. Effectively, BT must build an IP voice network as an
overlay to its TDM network.

IP interconnection can only be provided at sites where BT provides conversion to IP,
and it is likely that this will occur only at a relatively small subset of the total number
of points of interconnect for TDM. The same is true of IP networks in general, and is
due to the difference in cost structure between TDM and IP networking equipment.
The consequence of a smaller number of points of interconnect is that CPs do not
have the same opportunity to avoid the costs of using BT conveyance.

Scenario (b): the IP operator provides the interworking

In the alternative scenario, the CP with the IP network will need to provide a media
gateway. No other additional equipment is required since the CP will already have a
session border controller and call server as part of its IP network infrastructure.

Since the CP is interconnecting at the legacy TDM sites, it will continue to have the
opportunity to avoid BT conveyance costs by connecting at the DLE layer.

In both scenarios, there are additional costs relative to the situation in which both
operators use the same technology. However, it appears that more equipment is
required in scenario (a), where the TDM network provides the interworking function.
This need not imply that scenario (b) is more efficient. The extra equipment provided
by the TDM operator in the first scenario is effectively an investment in the future
technology. As noted above, it is equivalent to building IP voice network capability.
Similar investments in IP are already expected to take place at some point in the
future. Therefore, the effect of requiring the TDM operator to provide the interworking
function may simply be to bring forward investments that were already planned.

*® In the future, it is likely that BT and other CPs will each have a mixture of TDM and IP connected
voice customers, and so we could just as well have considered BT’s IP network connecting to a CP’s
TDM infrastructure.
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3.146 In contrast, in scenario (b), the IP operator is investing in equipment which should

eventually become redundant, and will certainly become less productive as the
volume of TDM traffic declines.

Question 4: What policy positions do you believe Ofcom ought to adopt in relation to
interconnection between IP and TDM networks?

Investment and uncertainty

21CN strategy review has created considerable uncertainty

3.147

3.148

3.149

3.150

3.151

3.152
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As discussed in the previous section, BT has fundamentally changed its plans for
voice services on 21CN. This has followed a period of around 5 years where its plans
have continually been updated and revised, but have at least been consistent in
terms of the long term vision for the network: that BT's entire PSTN would be
replaced with an IP network based on the use of MSANSs in the access network to
deliver both broadband and telephony.

It has long been recognised that BT'’s plans for 21CN, and network development
more generally, have a significant impact on investment by competing CPs. All CPs
need to interconnect with BT, and most also must use the BT network to access
customers. Therefore, changes to the design of the BT network have a direct impact
on the businesses of competing network operators.

For example, industry had agreed, through discussions at NGNuk and BT'’s
Consult21, that the number of points of interconnection should be reduced from over
700 on the legacy network to just 27 on 21CN. Clearly, an efficient design for a
network which reaches 700 nodes is quite different to one that reaches just 27. For
this reason, CPs have been planning and investing in their networks today to take
account of a future in which there will only be a small number of places to
interconnect. This is likely to result in some inefficiency today, but would reduce the
risk of stranded investments once the BT network changes. This effect is most keenly
felt by operators with growing traffic volumes who need to invest in new capacity.

The change in plans for 21CN has made this interconnect planning process much
more difficult. The move to a smaller number of points of interconnect is now
considerably delayed, but it is also no longer the case that all 27 points will definitely
be needed. This will depend on the roll-out of the 21CN voice network, and at
present BT does not have a stated plan for this migration beyond completing the
350,000 premises in the Pathfinder trial.

In light of these developments, it becomes almost impossible for a CP to know what
an efficient design will be when investing in additional capacity. If capacity already
exists, then this is likely to be a much less of a pressing issue. In any event, CPs
obviously would like to be able to run their networks efficiently, and be able to plan to
maintain this efficiency.

BT is now adopting a much shorter planning horizon. Whereas previously they had
planned 21CN on a rolling 5 year timeframe, they are now looking only 12-18 months
ahead. Beyond this time horizon there is no confirmed investment or network
upgrade plan. This may be a realistic and optimal approach for BT’s own needs, but
it does not take into account the consequences for investment planning by other
CPs.
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More generally, all industry participants are having to cope with the uncertainty
created by the general economic climate; higher costs to finance investments;
technology risks around the future of telephony; and considerable technology and
commercial risk associated with building NGA networks. Many of these factors will
have contributed to BT’s change in strategy.

The combined result of the general climate and the lack of knowledge of BT’s future
network architecture is a risk of significantly reduced investment by fixed competitors
to BT.

In an ideal world, BT would be able to commit to a particular network design, and
thereby allow other operators to plan investments effectively. Ultimately, this is the
only way to remove the uncertainty over BT’s network design. However, this is not
realistic. BT must at least have some flexibility to react to developments beyond its
control, such as the introduction of new technologies.

Any solution, therefore, will need to be a compromise between providing certainty for
industry and giving BT flexibility. Ofcom has addressed this issue before in relation to
lack of clarity over BT’s plans for 21CN. This resulted in a requirement for BT to
publish a quarterly plan of record with specific details of its latest proposals for 21CN
roll-out.*® However, this requirement to publish a plan of record does not oblige BT to
stick to the plan, and therefore has done little to reduce uncertainty. It seems unlikely,
therefore, that the solution in this instance would be to introduce further publication
requirements.

We believe that the most appropriate solutions to this problem of uncertainty are
likely to be found through commercial negotiation. This could, perhaps, result in
changes to contractual terms and conditions which would encourage BT to take
account of the external effect of its investment decisions. By way of example, the
System Alteration clause in the current BT standard interconnect agreement®,
requires that if one party makes changes to interconnection, then under normal
circumstances, they should expect to pay the minimum costs consistent with good
engineering practice for any changes to the other party’s systems.

We acknowledge that commercial negotiation in markets where one party has SMP
may not be successful. However, this is perhaps the best starting point for solutions
to the problem of uncertainty in situations where CPs are making interdependent
investments.

Question 5: Do you have agree with our analysis of investment uncertainty in relation
to BT's 21CN plan?

Effective migration processes

3.159

Switching is a vital part of the competitive process. Without effective migration
processes, customers may decide not to leave their current supplier, even if the
services from a different supplier would better meet their needs. Competition is most
effective where customers are able to make their demands and requirements known
by moving to the provider which best meets these needs. In this way, the act of

* “Variations to BT's Undertakings under the Enterprise Act 2002 in respect of BT's NGN, Space and
Power and OSS separation”,
http://www.ofcom.org.uk/telecoms/btundertakings/exemptionsandvariations/statement071008.pdf.

*Y See section 4 of the standard interconnect agreement, available from
http://www.btwholesale.com/pages/static/Pricing_and Contracts/Reference Offers/Telephony.html.
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switching provider sends signals to the market about what customers want, and this
benefits all customers — not just those who choose to switch.

Given the importance to the competitive process, Ofcom has an objective to ensure
that there are no unnecessary barriers to switching, and that customer migration
processes are efficient and of high quality. In doing so, our aim is to promote
switching and competition, whilst protecting consumers. These objectives reflect our
principal duty set out in section 3(1) of the Communications Act 2003.

With these objectives in mind, Ofcom will act to bring about the following:
e agood customer experience of switching;
e protection against inappropriate sales and marketing activities;

¢ well-informed consumers able to discipline CPs by making considered choices,
based on timely, objective and reliable information; and

e that competition is supported in retail and wholesale markets to the benefit of
consumers, particularly by minimising obstacles to switching.

Given the trend towards convergence and, in particular, an increase in retail
bundling, switching is already becoming more complex for customers. This trend is
likely to continue, especially as more operators build converged NGNs and look to
sell more than one service to each customer.

We are also entering an extended period of transition as CPs upgrade voice
networks to NGN, and upgrade copper access networks to NGA. During the
transition a variety of access and core network technologies will coexist, resulting in
an even larger variety of wholesale access products. This will add even more
complexity to the underlying processes required to switch customers. Despite this
complexity at the wholesale level, Ofcom would like to ensure that consumers are
able to switch easily between different CPs and different products, regardless of the
nature of the migration process and the underlying technologies.

As CPs upgrade their network infrastructure using either NGN or NGA technology, it
is important to take the opportunity to build in effective end-to-end switching
processes from the outset. The existence of such processes will be a major factor
that contributes to the overall competitiveness of both super-fast broadband and
markets based on NGNs.

Ofcom is undertaking a separate project as part of its migrations work. This will
consider the extent to which there is a need for harmonisation of switching processes
across different services. The project is examining a broader set of issues around
optimal switching models, across all transferable communications services. We will
seek to ensure that decisions made in relation to the design of NGNs and NGAs take
into account the emerging evidence from the broader project on migration processes.

Notwithstanding this, in light of the uncertainty over the network developments
mentioned above, we would welcome views and comments from stakeholders on
issues relating to switching.

Question 6: How do you think Ofcom should take forward considerations relating to
switching involving next generation access and core networks, and which areas
should we focus on?
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Section 4

NGN consumer protection issues

Introduction

4.1

4.2

4.3

4.4

We believe that NGNs should be a positive development for consumers. However,
given the scale and complexity of the transition to NGNs, there are potential risks to
consumers that need to be addressed to ensure that consumers are protected both
during and after the transition process.

In the 2006 NGN Statement, we established a set of principles for consumer
protection during NGN migration and considered how best to address the consumer
protection issues that might arise.

Since the 2006 NGN Statement, significant progress has been made on a number of
these issues, particularly in relation to 21CN migration.

In this section we review each of the consumer protection issues in the light of recent
developments and consider how we should address them.

Consumer protection principles and approach

4.5

4.6

4.7

In the 2006 NGN Statement we established three principles for consumer protection
during NGN migration:

the services offered to consumers on NGNs should at least be equivalent to their
existing services;

consumers should not suffer any detriment during the transition to NGNs, for
example, due to loss of access to emergency services or degraded call quality; and

any changes to services are fully explained to end-users.

We also considered how best to ensure that consumers are protected during NGN
migration. We concluded that there is a balance to be struck between:

those aspects of consumer protection which ought to be in providers’ interest to
handle effectively, e.g. avoiding service problems during the NGN migration;

areas where improved consumer protection ought to be a natural consequence of a
well-designed NGN; and

those areas where there may be a case for greater Ofcom involvement and perhaps
formal intervention.

Therefore, where CPs have some incentive and ability to address consumer
protection issues, we decided that our initial approach should be to monitor
developments as a critical observer. However, we recognised that although individual
CPs should have an incentive to minimise disruption for their own customers, there
might be some issues that need to be addressed on a wider basis. One reason is
that consumers typically use a number of communications services (for example,
fixed voice, mobile and Internet access) from a range of different CPs. Another
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4.8

reason is that many communications services rely on multiple interconnected
networks, such as a call which is passed from one CP to another.

Since the 2006 NGN Statement, we have applied this approach to the consumer
protection issues associated with NGN migration. We think this approach has worked
well with most of the issues being addressed by CPs without formal intervention by
Ofcom. We therefore believe these principles and our approach remain valid and
propose to continue to use them as NGN migration progresses.

Question 7: Do you agree that the consumer protection principles and our approach
to addressing consumer protection issues are still valid?

Managing potential service disruption during network migration

4.9

4.10

411

412

4.13

4.14
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In order to transfer telephone and broadband services from existing networks to an
NGN, it is necessary to physically disconnect customer lines from the existing
equipment before connecting it to the new NGN equipment. This results in a service
interruption typically ranging from a few seconds to a few minutes whilst the work is
carried out.

We believe that all CPs have strong incentives to ensure that their customers
experience the minimum level of disruption during migration. Given the need for
extremely thorough and detailed technical coordination between CPs, in the 2006
NGN Statement we concluded that formal intervention or direct Ofcom management
would be unlikely to provide a simple means of ensuring that consumers would be
protected during migration. We therefore decided to monitor the established industry
mechanism, the Consult21 Implementation and Migration Working Group (‘IMWG"),
and to contribute as necessary.

At the time of the 2006 NGN Statement, BT envisaged that it would transfer most
customer telephone lines and broadband services to 21CN using the traditional
mass-migration approach. This involves the mass transfer of all customer lines
connected to an exchange unit to an equivalent NGN service, allowing the whole
exchange unit to be released for decommissioning. Typically such transfers are
carried out in the early hours of the morning to minimise disruption. Therefore to
date, the main industry focus has been on these mass migration processes for 21CN
telephone and broadband migration.

BT, in cooperation with other CPs that participate in the IMWG, has developed
detailed migration procedures and contingency arrangements. These have been
tested during the first phase of BT's Pathfinder pilot in south Wales, where
approximately 75,000 analogue telephone lines have been transferred to 21CN. After
the first phase has been evaluated, BT plans to transfer a further 275,000 lines to
21CN in a second phase of the pilot, commencing in January 2010.

BT and other CPs who participate in the Consult21 Communications Working Group
have developed a communications strategy to ensure that consumers and
businesses get clear and consistent information about 21CN migration regardless of
which retail CP they use.

CPs are responsible for communications to medium and large businesses and can
draw on supporting collateral material developed by the Communications Working
Group. For residential customers and small businesses, a cross-industry
communications plan has been developed. Operating under the ‘switched-on’ brand,
information about migration is delivered to households prior to migration and
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announcements are made in local media. There is also a website®! and a contact-
centre for inquiries.

A key aim of this communications plan is to raise consumer awareness about the
service interruption associated with migration so that consumers, particularly the
infirm, can ensure they have an alternative means of contacting the emergency

services (such as a mobile phone) in the unlikely event this should be necessary
during the short service interruption to telephony services during the switch-over.

Subject to the successful completion of the Pathfinder pilot, expected in 2010, our
initial view is that the 21CN mass-migration processes and the consumer
communications arrangements adequately protect consumers, keep disruption to a
minimum and ensure that consumers are informed about migration.

Impact of revised 21CN plans

4.17

4.18

BT's revised plans for 21CN mean that most telephone lines will remain connected to
BT's existing network at least in the short term, thereby reducing the use of the
mass-migration processes considerably. However, BT’s revised plans envisage that
some mass-migration of telephony services may occur in the next few years, perhaps
of the order of 1 million lines.

This change in approach means that in the short term at least, most service migration
to 21CN will be customer-led migration. That is, customers will move to 21CN when
they order a new service which is based on a 21CN based wholesale product. For
example, if a customer orders ADSL2+ broadband from either BT, or another CP
who is using the WBC wholesale product which is only available on 21CN. This
change will place a greater emphasis on ordering and switching processes.

Migration by other CPs

4.19

4.20

In addition to BT, other CPs have already deployed or are planning to deploy NGNSs.
Early indications are that most of this migration will be customer-led i.e. migration will
take place when customers order new services.

As noted above, we believe that all providers have strong incentives to ensure that
their customers experience the minimum level of disruption during migration. We
would therefore expect them to minimise disruption and keep their customers well
informed throughout the migration process. We therefore plan to continue to monitor
migration activities, contributing as necessary.

Terminal equipment compatibility

421

4.22

Consumers and businesses connect a wide range of terminal apparatus to telephone
lines and broadband services, such as telephones, Private Branch Exchanges
(‘PBX’s), fax machines and modems. These in turn support a wide range of
applications in addition to basic telephony services, including alarm systems and
telemetry applications.

Although new NGN based telephony services may evolve in the future, the initial
services such as those on 21CN have been designed to be equivalent to PSTN
based telephony services in order to avoid the need for customers to replace their
terminal equipment. However, NGNs such as 21CN do not replicate existing

*1 http://www.switchedonuk.org/
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4.23

4.24

4.25

4.26

4.27

4.28

telephony services exactly, giving rise to the possibility that some terminal equipment
may not be fully compatible with NGNs.

For 21CN, BT identified 5 differences between 21CN and the current network that
might lead to a risk of terminal apparatus failure. These are:

Two differences in the electrical interface presented to terminal apparatus:
0 reduced maximum off-hook loop current; and

o0 balanced ringing (the ringing interface on 21CN is a type known as
balanced ringing, rather than unbalanced which is found on the legacy
network);

Increased end-to-end round trip transmission delay for all voice calls;

Echo cancellation applied to all voice calls (previously applied only to international
calls and calls via NGS®? trunk nodes); and

The presence of jitter buffers in the network whose adaptations have the potential to
cause data transmission discontinuities.

The changes to the electrical interface are minor changes that reflect modern
equipment practice and are likely to affect only a very small minority of equipment.

The differences in the transmission characteristics (the last three bullets above) are
more significant and stem from the use of IP technology to carry voice calls. They will
therefore be exhibited to some extent by all NGNs.

The increased transmission delay appears to present the greatest risk of terminal
equipment incompatibility because the rollout of NGN networks (which will each have
greater transmission delay than its predecessor) will significantly increase the level of
end-to-end transmission delay typically encountered on calls compared with the
current generation of networks. Equipment that has been optimised for the observed
transmission delay of the current generation of networks rather than the wider range
of values specified in the UK National Transmission Plan®® is likely to be at particular
risk.

BT has carried out an extensive equipment compatibility testing programme in
conjunction with equipment manufacturers. Given the very large range of equipment
on the market and legacy equipment in service, BT’s approach has been to test a
representative sample of each type of equipment (e.g. basic telephones, answering
machines or modems) in order to assess the likely compatibility with 21CN.

Test results indicate that with the notable exception of alarm equipment most types of
terminal apparatus are fully compatible with 21CN. Although these results cannot
provide a definitive picture about compatibility of terminal equipment with other
NGNS, in our view they provide a good indication and have provided equipment
manufacturers with valuable information about the sensitivities of terminal equipment
to the key end-to-end network parameters such as delay and jitter that will change
with the introduction of NGNs.

2 Next Generation Switch — one of the switches used in BT's PSTN network.
>3 ND 1701 Recommended Standard for the UK National Transmission Plan for Public Networks
(March 2006) http://www.niccstandards.org.uk/files/current/nd1701 2006 _03.pdf?type=pdf.
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Alarm equipment

4.29

4.30

4.31

4.32

Testing by equipment manufacturers for 21CN has revealed that a significant
proportion of security, fire and telecare alarms are sensitive to increased end-to-end
transmission delay with the result that some equipment may not operate reliably on
NGN networks. This problem arises because some of the proprietary signalling
protocols used by these types of terminal apparatus assume levels of network
transmission delay that are somewhat lower than may be encountered in an NGN
network environment. The sensitivity of alarm equipment to transmission delay
varies, with some models being fully compatible with 21CN and others unable to
operate on 21CN at all.

To some extent, testing has highlighted an existing delay-sensitivity problem since
some alarm equipment is sensitive to levels of delay that may be encountered in
complex call routing scenarios on existing networks.

In some cases alarm equipment can be reconfigured to use less delay sensitive
communications protocols but in other cases it will be necessary to replace terminal
equipment prior to NGN deployment.

It is difficult to gauge the scale of this problem since there are no central records of
the equipment in use and the need to replace equipment (at least in the short term) is
likely to depend on several factors such as the type of alarm receiving centre
equipment, and the networks to which the alarm receiving centre and terminal
apparatus are connected. BT’s decision to scale back the migration of telephony
services to 21CN considerably reduces the scale of the problem, in the short term at
least. However, it is estimated there around 1.5 to 2 million security and fire alarms
and another 1.5 million telecare alarms currently in use. It seems likely that a
significant proportion of this installed base may ultimately have to be adjusted or
replaced for NGN operation.

Mitigating risks to consumers

4.33

4.34

4.35

There is clearly a risk to consumers associated with alarm system failure if the
necessary preventative steps are not taken prior to NGN migration. The potential risk
to telecare services is of particular concern to Ofcom as these services are used by
vulnerable members of society. Ofcom has therefore been monitoring developments
in this area closely.

Fortunately telecare, fire and security alarms normally have monitoring contracts with
alarm receiving centres, or in the case of some telecare systems are operated by
sheltered housing schemes. Alarm systems should therefore be readily identifiable.
Also, terminal equipment is often maintained by alarm providers, or by independent
installers, and is often inspected annually.

For the 21CN Pathfinder pilot, BT has worked closely with organisations involved in
the provision of telecare services in south Wales to ensure that steps are taken to
avoid the risk of alarm failure following migration. Where necessary, BT has not
migrated telephone lines associated with these services. The relevant industry
associations (the British Security Industry Association (‘BSIA’) and the Telecare
Services Association (‘TSA")) are currently coordinating equipment testing activities
and are helping their members to assess the risk and to plan mitigation activities
such as equipment replacement or adjustment.
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4.36

4.37

4.38

4.39

4.40

BT’s decision to scale back migration of telephony services to 21CN limits the
immediate problem. However, it is important that work to address this problem
continues as other CPs are also deploying NGNs. In addition, BT and others are
beginning to trial NGA services, which will exhibit similar transmission characteristics
as they use IP technology for voice services.

In our view, it is necessary for the organisations involved in the provision and
maintenance of alarm and telecare services to take the lead in identifying equipment
that needs to be replaced or adjusted and advising their customers. These
organisations already have relationships with users and have the necessary technical
expertise to determine what remedial action needs to be taken.

During this period whilst alarm equipment is being replaced we believe that CPs
could take additional steps to inform the alarm community about major changes to
their networks such as NGN migration that may affect terminal equipment. In
particular we would expect CPs to:

ensure that the network interface specifications that CPs are required to published
under Radio and Telecommunications Terminal Equipment Regulations® (R&TTE
Regulations’) are kept up to date and are readily accessible on their websites; and

give as much advanced notice as possible of forthcoming changes to interface
specifications and major network changes such as NGN migration that will have a
significant impact on key transmission parameters that might affect terminal
equipment such as transmission delay, jitter and echo-cancellation.

We suggest that industry associations such as TSA and BSIA could act as a conduit
for dissemination of this information to their respective industry sectors. We would
welcome suggestions on this point.

Question 8: Do you agree with our assessment of how the alarm equipment
incompatibility problem should be addressed?

We are also concerned about the potential financial impact of equipment
replacement on vulnerable consumers. We therefore plan to explore this issue with
those involved in the provision of telecare services during the coming months and
would welcome stakeholder comments as a first step.

Question 9: What will be the impact on vulnerable consumers of replacing telecare
and other alarm equipment?

Informing consumers about terminal equipment compatibility

4.41

As noted above, we believe that all CPs have strong incentives to ensure that their
customers experience the minimum level of disruption during possible migration. We
would therefore expect them to assess the likely impact on terminal equipment of any
significant changes to network interfaces and key transmission parameters, and to
provide their customers with advice about the impact. For the 21CN programme,
advice about terminal equipment compatibility is provided through the ‘switched-on’
communications plan.>®

>4 51 2000 No. 730, The Radio Equipment and Telecommunications Terminal Equipment Regulations
2000 (as amended).
°° See paragraphs 4.14 and 4.15 for further information about this plan.
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Visibility of end-to-end network characteristics

4.42

4.43

4.44

4.45

4.46

4.47

The sensitivity of alarm equipment to transmission delay highlights the need for
terminal equipment manufacturers to design terminal equipment to accommodate the
full range of end-to-end transmission characteristics of UK telephone networks and
for this information to be readily available to manufacturers.

These parameters are not generally included in network interface specifications
published by CPs (under the R&TTE Regulations), since they relate to the properties
of all networks over which calls are routed rather than individual networks.

As these parameters fall outside the control of individual CPs, we consider this is an
area that would benefit from cross-industry coordination.

Ofcom has therefore asked NICC to develop guidance for alarm systems
manufacturers on transmission delay over NGNs. NICC hope to publish this
guidance in September 2009.

NICC has flagged that the design of test specifications for testing terminal equipment
compatibility with NGNs may also benefit from cross-industry coordination. An
agreed set of tests would avoid the risk that CPs use different test assumptions,
thereby giving results which may only be representative of specific NGNs, rather than
the new networks in general. We would welcome stakeholder views on this.

Question 10: Would it be appropriate to agree a common set of terminal equipment
compatibility tests? What would be the most appropriate forum to develop these
tests?

More generally we would welcome stakeholder comments about whether there are
any other steps that could be taken to assist terminal equipment manufacturers with
NGN compatibility.

Question 11: What other steps could be taken to help manufacturers ensure terminal
equipment is compatible with the QoS parameters of NGNs?

Question 12: Do you have any other comments about compatibility of terminal
equipment with NGNs and how they should be addressed?

NGN user network interface protocols

4.48

4.49

As NGN deployment progresses, it is likely that an increasing proportion of NGN
voice services will be delivered to businesses and consumers over IP connections
(rather than legacy analogue and ISDN interfaces). Terminal equipment will
communicate with the networks using the SIP protocols used by NGNs for this
purpose (generally referred to as SIP User Network Interface or ‘SIP UNI’).

There has been some debate about the need for further standardisation of the SIP
UNI to maximise terminal equipment compatibility. This debate centres around two
types of equipment:

IP PBXs — Although the PBXs are normally compliant with international standards the

standards contain a large number of optional features leading to a concern that
services offered by CPs may not be fully compatible;
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4.50

Terminal adaptors for NGA services®® — There is a view that further standardisation
work before the widespread rollout of NGA networks is needed to maximise the
compatibility of CPs’ services.

We welcome stakeholder comments about how the risk of terminal equipment
incompatibility could be mitigated.

Question 13: Do you think there is risk of terminal equipment incompatibility that
warrants further SIP UNI standardisation? How should this be progressed?

Question 14: Do you have any other comments about compatibility of terminal
equipment with NGNs and how they should be addressed?

Application delay sensitivity

451

4.52

4.53

It is possible that some end-user applications, particularly those used by businesses
for telemetry/control purposes may be sensitive to the increased end-to-end
transmission delay of NGN voice services.

BT has engaged with a wide range of industry associations in order to raise
awareness of its 21CN programme, paying particular attention to essential services
such as the utilities that use telemetry applications for control purposes. As a result,
water utilities have replaced some telemetry equipment or have asked for lines to be
excluded from the Pathfinder pilot.

There have been no reports of application failures in the BT Pathfinder pilot. The
second much larger phase of the Pathfinder pilot should give a further indication
about whether end-user applications are likely to be susceptible to such problems.

End-to-end call quality

4.54

4.55

Although CPs should have incentives to provide high quality services to their
customers, there is a potential externality where the actions of one CP could have a
negative impact on the end-to-end quality for other CPs. The existence and extent of
these issues may depend on multiple factors such as:

which network operators roll out NGNs and when;

the availability of IP interconnect products and the rate of migration from existing
TDM interconnect to IP interconnect;

routing for transit and number portability;

choice of different coding standards (codecs) by different networks; and

end-user equipment, such as cordless handsets and hands-free headsets.

The complexity of this issue means that it is not amenable to a straightforward
regulatory solution, for example it would be very difficult and undesirable for Ofcom to

specify a particular technical implementation. Recent industry activity relating to this
issue has been:

*® These allow consumers to connect conventional telephone equipment to IP delivered voice
services.
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e Specification of technical criteria to support end-to-end Quality of Service. As part of
its programme of work to support NGN interconnection, NICC has revised the
National Transmission Plan®’ to include guidance for interconnection between
networks using a mix of TDM and IP interconnect. NICC has also produced a new
document®® giving guidance about fully IP-based NGN interconnection.

o Development of more efficient routing architectures for ported numbers. Following
the Competition Appeal Tribunal judgment™ setting aside our November 2007
statement® regarding number portability, we are preparing revised proposals for
number portability and expect to publish a consultation shortly;

o Development of IP interconnection for voice services may address some of the QoS
concerns, in particular by avoiding the need for protocol conversion for NGN to NGN
call routing; and

e NICC is currently developing a standardised approach to handling traffic from
‘uncontrolled sources’ where the integrity of parameters such quality of service
cannot be guaranteed. This may allow CPs to proactively identify traffic that would be
particularly prone to poor quality of service and to take steps to maintain call quality.

456 As discussed in Section 3, it seems likely that the pace of NGN deployment will be
slower than originally anticipated with the result that there will be a prolonged period
during which TDM and NGN networks coexist. This implies a need for multiple
TDM/IP protocol conversions (particularly in complex call routing scenarios) which
previous work by NICC suggested might materially degrade call quality. We would
welcome stakeholder comments on the risks to call quality and how they should be
addressed.

Question 15: Will a slower transition from TDM to NGN networks pose a risk to voice
guality of service? How should such risks be addressed?

Call quality measurements

4.57 Inthe 2006 NGN Statement, we concluded that it is important that quality is
measured before, during and after NGN migration, to help objectively identify the
impact of NGNs (if any) on QoS. To this end, we asked BT to make regular QoS
measurements including perceptual quality of service measurements. We understand
that BT hopes to publish updated measurements shortly, following the completion of
the first phase of the Pathfinder pilot.

458 We intend to continue to monitor these measurements.

" ND 1701 Recommended Standard for the UK National Transmission Plan for Public Networks
gMarch 2006) http://www.niccstandards.org.uk/files/current/nd1701 2006 03.pdf?type=pdf.

® ND 1704 End-to-End Network Performance Rules & Objectives for the Interconnection of NGNs
gMarch 2008) http://www.niccstandards.org.uk/files/current/nd1704 2008 03.pdf?type=pdf.

® Vodafone Limited v Office of Communications, case number 1094/3/3/08,
http://www.catribunal.org.uk/238-657/1094-3-3-08-Vodafone-Limited.html.

60 Telephone number portability for consumers switching suppliers, November 2007,
http://www.ofcom.org.uk/consult/condocs/gc18review/statement/.
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New consumer protection issues

4.59

4.60

4.61

In our 2006 NGN Statement, we discussed stakeholders concerns that NGNs might
give rise to new consumer protection problems that might be similar to those already
seen on the Internet such as:

Mis-use of NGN services that causes harm to consumers, for example ‘SPAM over
Internet Telephony’ (‘SPIT);

Potential for fraud and identity theft; and

Privacy concerns and potential for mis-use of personal information (e.g. through
greater personalisation capability provided by NGNSs).

As the deployment of NGN services has been slower than envisaged in 2006, we
have not yet seen any problems of this nature. However, we believe it is important to
proactively identify and where appropriate address such problems.

As the nature of NGN enabled services becomes clearer we will undertake research
and analysis to understand and assess any risks to consumers.

Continuity for large business customers

4.62

4.63

4.64

4.65

4.66

Large business customers often have much more demanding and complex
requirements than residential customers and small businesses. They are also likely
to be able to, and want to, engage in a constructive dialogue about future network
changes to ensure their needs can continue to be met.

In relation to 21CN deployment, Ofcom has been monitoring businesses perceptions
in conjunction with the Communications Management Association (‘CMA’). Ofcom
has also co-hosted several workshops in conjunction with the CMA to facilitate the
dialogue between large businesses and CPs.

In 2006, there were some concerns about the flow of information to businesses which
were subsequently addressed by CPs. The delays to the Pathfinder pilot and the
revisions to the 21CN plans have understandably been a cause for concern for this
group who require as much notice as possible to facilitate their own planning and
preparations.

We believe that close commercial engagement between CPs and businesses is the
best way to address the needs of this group.

We will continue to monitor business perceptions in conjunction with the CMA.

Energy industry

4.67

4.68
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In our 2006 NGN statement, we also discussed the concerns of the energy industry
about the potential withdrawal of traditional interface leased line services which are
used by energy industry for telemetry purposes.

As an interim measure, BT gave assurances about the continued availability of the
existing services and explored potential replacement options in conjunction with the
energy industry.
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Ofcom subsequently considered this issue in more detail in the Business
Connectivity Market Review®, addressing the concerns about short term continuity

by:
requiring BT to support existing circuits until 2014;
requiring BT to supply new SDH® services at 2Mbit/s and above until 2014;

securing a voluntary undertaking from BT to supply new analogue and PDH® circuits
until at least 2011 and not to raise retail prices during that period.

Following discussions with the energy utilities and other groups that use traditional
interface leased lines, BT concluded there would be sufficient demand to warrant
retaining its SDH network and it has given assurances that it intends to retain it for
the foreseeable future. BT is currently exploring the feasibility of offering analogue
and kilostream interfaces to SDH services to maintain continuity after the withdrawal
of analogue and kilostream services.

We continue to believe that this issue is best progressed by commercial engagement
between the energy industry, BT and other CPs. Ofcom will continue to monitor this
process closely, given that the importance of the telemetry circuits to electricity
supplies.

Emergency call location

4.72

4.73

4.74

4.75

As we move to NGNs, the introduction of nomadic and fixed-mobile services
presents new challenges for the provision of information to the emergency services.
Since the 2006 NGN Statement there has been progress on this issue from both a
regulatory and a technical perspective.

There is currently a requirement in General Condition 4% for CPs to provide location
information for emergency calls to the extent technically feasible. Following
stakeholder consultation, in our December 2007 policy statement on VolIP services®,
we issued guidance for CPs setting out Ofcom’s expectations in relation to the
provision of location information for VoIP services in advance of a technical solution.

The NICC Emergency Location Working Group has made significant progress on a
technical means by which location information could be provided by networks.

We will continue to monitor progress with the technical work. When the NICC work
has been completed, we intend to conduct a formal review with a view to revising our
guidance on technical feasibility and setting deadlines for CPs to meet them.

%1 Review of the retail leased lines, wholesale symmetric broadband origination and wholesale trunk
segments markets, available from http://www.ofcom.org.uk/consult/condocs/bcmr08/.

62 Synchronous Digital Hierarchy

63 Pleisynchronous Digital Hierarchy
% http://www.ofcom.org.uk/telecoms/ioi/lg_a_regimel/gce/

65 Regulation of VoIP services: Access to the Emergency Services, December 2007, available from
http://www.ofcom.org.uk/consult/condocs/voip/voipstatement/.
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Section 5

Policy implications and longer term
developments

Introduction

5.1

5.2

5.3

54

5.5

This section takes a broader view of NGNs and their implications for competition,
consumers and telecoms regulation. For the past year, Ofcom has been developing
its thinking in relation to NGNs, building a view of where the technology is heading
and reviewing existing policy positions.

This work is inherently forward looking and discursive in nature, and does not lead to
specific proposals for regulatory intervention. Despite this, it seems appropriate to
publish the results of our analysis to stimulate debate and generate feedback that will
help us to improve our understanding of the potential impact of NGNs.

We believe that NGNs can be an extremely positive development for consumers.
Above all else, the increased flexibility that NGNs can bring should allow CPs to
become more responsive to customer demands, with services tailored to suit
individual needs, and a greater range of options to choose from. In addition, the
efficiency gains and cost reductions associated with NGNs should ultimately lead to
lower prices for existing communications services such as fixed and mobile voice
telephony, broadband and TV. NGNs should also enable improved quality, reliability
and security across a range of services, such as VolP calls, which are currently
delivered over the Internet.

Given these potential benefits, we believe that our aim over the next few years
should be to establish a regulatory environment which will:

e provide incentives for efficient investment in NGNs;
e promote effective competition based on NGN infrastructure; and
e protect consumers from disruption during the transition to NGNs.

The rest of this section starts by considering how NGNs might develop. It then looks
at the implications for infrastructure and service competition, and for interconnection.

Longer term development of NGNs

5.6

5.7

54

An NGN is a packet switched network which can carry both voice and data traffic. If
the network can cope with the demands of carrying voice traffic, then it will also be
able to carry many other services. The multi-service nature of the NGN leads to the
need to separate service control (network intelligence) and the transmission of data
packets (conveyance). See Annex 5 for a more detailed discussion of the definition of
an NGN.

In discussing longer term developments, it is useful to distinguish between three
hypothetical phases of NGN deployment:
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Phase 1: many operators have a converged IP/MPLS inner core network, but
elsewhere and for most services there is separate network infrastructure for each
service.

Phase 2: operators extend IP out to metro and access networks. However, voice
traffic is still not treated as a converged service, and remains segregated in access
and backhaul. This implies that there will continue to be two distinct networks: a
multi-service broadband network, and a voice network.

Phase 3: voice is run as an application over the multi-service broadband network.
The network is now technically service agnostic, allowing the introduction of almost
any new service without the need to change the underlying network infrastructure.

The main network providers are all moving towards an NGN-type model in a gradual,
phased manner. Most fixed operators have had a phase 1 network for some time,
and BT's original 21CN plan followed the phase 2 route. No major UK operator is
building a phase 3 NGN today, but something similar is now being discussed as an
option by BT as a result of its 21CN strategy review under the label of ‘derived voice’.
The development of certain NGA networks may also force consideration of this issue
if the access network only provides a multi-service broadband path to the end-user.

The risk for network operators in building a phase 3 NGN is that conveyance
becomes a service agnostic commodity, like the Internet. If this service agnostic
conveyance layer is exposed to the outside world, the network effectively becomes a
dumb pipe. This implies that it would become much more difficult to recover network
common costs in different proportions from services which have similar network
requirements. This is not true today where services like SMS and voice make a
disproportionately high contribution. It also implies that the vertical integration
benefits of (conveyance) network ownership are much reduced.

This means that operators with a substantial voice business may have an incentive to
delay the transition to a fully-fledged and open NGN. However, from a policy
perspective, some of the consumer benefits of NGNs are more likely to be realised
once we have moved to a world with interconnected phase 3 networks. A key
guestion, therefore, is whether Ofcom should be doing something to encourage the
development of this environment.

Infrastructure competition

5.11

5.12

5.13

In terms of economics, NGNs are characterised by: (i) increased economies of scale
and scope in the provision of conveyance infrastructure, driven by convergence and
the adoption of new transmission technology; and (ii) reduced benefits from vertical
integration, associated with the separation (dis-integration) of network and service
which reduces entry barriers into service provision.

There is currently a significant amount of infrastructure based competition between
independent core networks in the UK. These perform the very important function of
conveying traffic over long distances, mostly between major urban areas. They also
provide the foundation for competition across many other telecoms markets,
especially in fixed telecoms. Our analysis indicates that, for a number of reasons,
competition will continue to be possible in this area despite the increases in
economies of scale and scope.

It has been suggested that NGNs drive a fundamental shift in network economics.
The argument is that in moving from bespoke, service-specific networks, to a single
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5.14

5.15

5.16

517

shared multi-service network, there will be a dramatic increase in the proportion of
common costs. If true, this is likely to have consequences for cost recovery both in
terms of market pricing, and for regulated price controls. Ofcom’s analysis of the
available cost data for NGNs suggests that, in fact, this change in common cost
structure is likely to be relatively minor. The bulk of the cost in any fixed network,
NGN or otherwise, lies in the duct, trenching and physical plant. Also, in most of the
NGN designs Ofcom has seen to date, there continue to be service specific costs for
equipment attached to the underlying multi-service network layers. Therefore, in
moving to an NGN the bulk of network costs do not change, and of the remainder, a
significant proportion remain service specific.

In terms of the backhaul network, there is likely to be less scope for infrastructure
based competition following the rollout of BT's 21CN. This is for two main reasons.
First, the efficiency of running very high capacity IP routers tends to lead to a much
smaller number of routing nodes in an NGN. So, although the industry agreed plan
for 27(+2) points of service interconnect®® on 21CN may no longer be certain, it is
highly likely that any future interconnect arrangement will involve far fewer POIs than
the 700 DLEs at 300 exchanges that we have today. This substantial reduction
lessens the incentive for CPs to extend their networks in order to reduce the call
origination and termination charges payable to BT.

Secondly, the prospects for backhaul competition are likely to be negatively affected
by the greater economies of scale available in an NGN environment. This is driven by
the adoption of more efficient transmission technologies such as WDM®’ and
Ethernet. As part of 21CN, BT is using much more WDM in the backhaul network,
giving them access to considerably lower incremental costs for bandwidth. This
drives up the minimum efficient scale in backhaul markets, and therefore will reduce
the number of sites where there is sufficient demand for more than one operator to
reach the minimum scale.

The LLU based model of competition established by the TSR was designed with the
transition to NGNs in mind: one of the aims was to promote converged service
provision based on MPF inputs. NGA developments, however, create a considerable
amount of uncertainty for the future prospects of the LLU model. NGNs should allow
active access products to provide much greater levels of control over the final service
to consumers, and this reduces the relative benefits of using passive access. Also, if
active products do become the predominant form of access, then given the
economics of backhaul, the most efficient point of handover is likely to move towards
the core network. Taking into account all these factors, there is likely to be
uncertainty over the long term future of LLU and passive access based competition.

The reasons for building an NGN fall into three main categories: reducing costs for
the provision of existing services; improving responsiveness to customer demands by
allowing much faster service creation; and responding to competitive threats from
other network operators. The need to become more responsive to customer
demands is driven in part by competition from Internet based applications and
services. Some of the current plans for investment in NGN infrastructure, including
BT’'s 21CN, can be seen as a response to competitive threats both from these

% See paragraphs 2.34-2.39 for further details of these interconnection plans.

o7 Wavelength Division Multiplexing (‘WDM") is a general term for the technologies which use different
wavelengths of light to send multiple signals along an optical fibre. Dense (‘DWDM’) and Course
(‘CWDM’) are two different versions of WDM. DWDM offers more wavelengths, and therefore greater
capacity, and generally being used in core network. CWDM is more likely to be used in backhaul and
metro networks.
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Internet based applications, and more immediately from network operators able to
offer higher speed broadband services.

Service Competition

5.18

5.19

5.20

5.21

5.22

5.23

5.24

The huge success and unprecedented levels of innovation associated with Internet
based services is simultaneously one of the largest competitive threats and
opportunities for both the fixed and mobile telecoms industry. Seen in this context,
NGNSs and the related moves towards software based services are the reaction of the
telecoms industry to the latest developments on the Internet.

The Internet is not suitable for all applications. It can sometimes suffer from a lack of
reliability, security, and efficient ways to monetise services beyond advertising.
These problems create an opportunity for the telecoms industry to provide more
reliable and secure NGN based services which compete directly with the Internet, or
to provide suitable wholesale services which effectively improve the performance of
the Internet.

Viewed from an industry-wide perspective, the risk in pursuing the latter option is that
it is likely to improve the performance of a significant competitor. It is interesting to
note that competition is already driving some operators to follow this approach. For
example, H3G are offering free use of Skype on certain contracts on their network,
whereas other operators have chosen to restrict access to this potentially disruptive
service.

A second point is that the performance of services delivered over the Internet is
improved dramatically by the introduction of fixed and mobile broadband. It will be
improved again by NGA networks and 4G® mobile. Both of these developments are
likely to increase competition to some NGN based services by reducing the
constraints on the range of services and applications which will run over the Internet
without performance issues.

The scope for service innovation is likely to increase in an NGN environment due to
the separation of the Application and Network Intelligence layers from the
Conveyance layer. For a more detailed description of these layers and their
functions, see Annex 5. This separation may lead to increased scope for competition
based on the creation of rich applications in an analogous manner to the application
development on various Internet based platforms today. The creation of similar
services on today’s networks would generally require investment in network
infrastructure. If NGNs were to create a world where new communications services
could be created through software application development alone, this would tend to
imply lower barriers to entry into the markets for such services relative to today, and
therefore bring the prospect of greater competitive intensity.

Despite this trend, we are not yet aware of much evidence which supports the
argument that changes to the underlying network are making it easier to develop
applications. There continues to be prolific application and service development on
the Internet, but very little change in the way that telecoms operators develop new
communications services.

Ofcom would welcome any increased competition between service providers creating
innovative applications. However, in accordance with the views set out in the TSR,

% 4G, or fourth generation, mobile is a network architecture that is designed specifically to deliver
high speed data services. See Annex 7 for more on 4G technology.
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5.25

5.26

5.27

our primary aim is to ensure that there is competition in network access markets. Its
strategy in this regard is to aim to correct competition problems, such as enduring
bottlenecks, as far upstream as possible. If this is successful, we would expect the
downstream markets to take care of themselves. In this case, if network access
markets are competitive, then there is less likely to be reason for concern about the
prospects for competition in the downstream service/application creation markets.
There may be exceptions to this rule, but these should be dealt with on an
exceptional basis.

These increased opportunities for service competition driven by NGNs relate to rich
application development — similar to, but distinct from, the rich applications that are
available on the Internet. It is, therefore, an opportunity for a new type of competition
— not a replacement for infrastructure competition between CPs operating NGN
networks.

As Internet service provision is supported by telecoms infrastructure, the telecoms
industry is in a unique position to influence services which run over the Internet. In
particular, it may be possible to prioritise certain applications and services in the
access network. This represents an opportunity to improve the performance of
Internet services in a very beneficial manner, but there is also a risk that this control
is used to gain competitive advantage in application markets.

We consider that assuming there is sufficient competition in Internet access markets,
then the ability to gain competitive advantage by restricting access to specific content
will be limited. Internet access markets can only function effectively if consumers
have sufficient information about the services they are buying, and are able to switch
providers without undue difficulty.® In order to make an informed choice, it needs to
be clear to the consumer at the point of sale whether or not the Internet access
service is restricted in any way; and if not, the types of traffic management, and/or
service prioritisation that will be used. Therefore, in maintaining effective competition
in Internet access markets, it may become necessary for Ofcom to require greater
transparency over the description of Internet access services.

Access, interconnect and interoperability

5.28

5.29

5.30

The signs are that, for the next few years at least, UK operators will continue to use
voice-specific interconnect products, reflecting the fact that voice traffic will be
segmented on the network as a means of service quality management. Before its
strategy review, BT had planned to launch new IP voice interconnect products in
2009, with pence per minute charging, in line with input received from other
operators, via NGNuk. Consideration of alternative charging options (e.g. Bill & Keep,
capacity charging) appears to have been postponed for the time being.

In terms of network topology, NGNs will have fewer, larger switching points than the
PSTN, reflecting the declining costs of transport (in terms of both bandwidth and
distance) and the availability of very high capacity IP routers.

In the longer term, the transition to NGNs may at some stage be accompanied by a
move towards service-agnostic interconnect models, in which interconnect products
are designed to deliver traffic according to a set of predefined classes of service
(real-time, best efforts, etc). Such a move may bring significant consumer benefits by
stimulating service competition and innovation in the manner similar to that described
above in paragraph 5.22. How