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ERG Opinion on Regulatory Principles of NGA

The ERG Opinion constitutes at the same time the ERG Common Position on NGA.

This document is the ERG Opinion on Regulatory Principles of NGA requested by
Commissioner Viviane Reding in her letter dated 30 April 2007, which was welcomed by the
I/ERG Chairman Roberto Viola in his answer of 7 May 2007. It is based on the NGA
consultation document that was consulted upon from 4 May to 11 June and also takes into
account of the comments received in that period. In order to enable the Commission to draw
upon the Opinion for the upcoming proposals on the Review of the ECNS regulatory
framework, it will be submitted by 1st October. The consultation report will be published later
in a “Supplementary Document” which will also contain several additional parts with country
case studies and business case studies and other factual information referenced in the
Opinion.
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ERG Opinion/Common Position on Regulatory Principles of NGA

This ERG Opinion on NGA constitutes the Common Position of ERG on Regulatory
Principles of NGA.

Executive Summary

The introduction of Next Generation Networks (NGN1), leading to a multi-service network for
audio (including voice), video (including TV) and data, as well as new plans and investment
in next generation access (NGA) sets the communications sector on the verge of a new era.
These developments give rise to innovation opportunities at both the service and
infrastructure level and may subsequently impact significantly on market structure.
Additionally, due to the increased economies of scope of a multi-service network cost
savings are to be expected.

Creating competitive markets for electronic communications services within and across
member states as well as incentivising efficient infrastructure investment, promoting
innovation and thereby maximizing benefits for consumers constitute the main objectives of
the framework. Furthermore the balance between service and infrastructure competition
(ladder of investment) taking into account the existence of other infrastructure (e.g. cable)
needs to be considered in the light of the dynamics caused by NGA roll-out.

In this document we will analyse the impact NGA deployment has on the scope of regulation
and the way in which regulatory principles may need to be adapted. More specifically NRAs
have to ask whether current instruments in the ECNS are still appropriate to deal with these
developments. The introduction of NGN and NGA may give rise to new bottlenecks while old
ones may disappear allowing to remove regulation accordingly.

NGA may impact on the definition of relevant markets at the retail and at the wholesale level.
To assess whether or not these markets require ex-ante regulation the 3-criteria test must be
carried out. The criteria, which must cumulatively be fulfilled are firstly the presence of high
and non-transitory entry barriers, secondly a tendency toward effective competition and
thirdly adequacy of competition law to address market failures.

With regard to structural entry barriers points such as cost and demand conditions,
substantial economies of scale and/or scope and high sunk costs have to be taken into
account. For NGA roll-out some of these factors are analysed in Chapter 3. With regard to
the second criterion judgement also needs to take account of the extent and coverage of
competing networks or infrastructure.

Markets meeting the 3-criteria test are considered to be susceptible to ex-ante regulation. In
case SMP has been found in one of these markets ex-ante regulatory obligations imposed
must be appropriate and be based on the nature of the problem identified, proportionate and
justified in the light of the objectives mentioned above.

For an effective transition it is important that NRAs ensure that there is transparency and
debate surrounding any planned deployment of next generation access networks. Regulators
need to develop their regulatory approach early on to provide the necessary predictability to
all market players.

This regulatory approach is based on the existing ECNS2 Regulatory Framework, which
I/ERG considers fundamentally sound the principles remaining suitable and allowing NRAs to

1 A list of definitions and acronyms is presented in the Glossary.
2 ECNS – Electronic Communication Networks and Services.
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Without a clear and transparent view of the intentions of market players for deployment of
next generation access networks, it is not possible for the regulator to provide a clear
indication of the regulatory environment that will apply to these investments. This information
can be requested from operators by NRAs according to Art. 5 FD respecting confidentiality
requirements.

Some general proposals are made as to how the Recommendation and the ECNS
Regulatory Framework may be adjusted to cope with the regulatory challenges growing out
of the different fibre deployment scenarios. According to the ECNS Regulatory Framework,
the regulator has to follow a process consisting of 3 steps: market definition, market analysis
and in case of SMP finding the imposition of specific regulatory obligations (“remedies”) to
overcome the competitive problems identified, bearing in mind the objectives laid down in
Art. 8 FD, namely to promote competition and efficient investment for the benefit of the users.
Also, in case of imposing obligations on a SMP operator rolling-out NGA, the overall
“package” of existing and additional (or amended) remedies must be proportional in order to
avoid overregulation. The general procedure of the ECNS foresees that the relevant market
is analysed first, after which a further analysis for the need of symmetrical regulation
according to Art. 12 FD (e.g. facility sharing obligation) may follow.

It goes without saying that as usual any specific market definition, market analysis or
“remedies decision” based on such an adjusted Framework would have to be carefully
carried out by the NRAs using the prescribed methodology5 that may lead to different result
in different Member States reflecting national circumstances and different fibre deployment
strategies. Where cable networks play an important role this will be reflected in the market
analysis as they may influence the competitive conditions. Where a mix of different
technologies and different regional characteristics across national territories leads to
significantly different competitive conditions, the definition of sub-national markets may
possibly be justified unless there is e.g. a common price constraint.

Thus, there is no one-size-fits-all solution for the regulatory approach to NGA and NRAs in
undertaking market reviews are going to have to exercise their judgement based on the
specific situation in their countries. Furthermore in order to ensure predictability it is important
that NRAs signal in time to all market players in which way existing obligations are carried
forward and whether or how wholesale access products might need to be adapted.

Implications for definition of retail markets 1 and 2

Developments towards a single all-IP network to substitute multiple traditional core networks
and NGA developments increasing bandwidth of the access line will change current retail
access products because these products are based on TDM technology and infrastructure of
the underlying access and core networks. Multiple retail services may be supplied across
these NGN/NGAs. It is to be expected that narrowband access products will be increasingly
replaced by broadband access products as broadband access combined with VoIP is a
potential substitute for narrowband access to the public telephone network. In the presence
of such broadband retail offers, future decisions by NRAs related to the definition of this
market 1 may include broadband access where it passes the substitutability test.

Currently the markets 1 and 2 are defined as ‘access to the public telephone network at a
fixed location’ for residential and non-residential customers, respectively. Since IP-networks
are used to provide telephone services they may be considered public telephone networks.
Going a step further the term “public telephone network” may be replaced in the long run by
the term “public electronic communications network”. Such a step would fully reflect the

5 NRAs will continue to conduct their specific market analysis using the competition law criteria (e.g.
hypothetical monopolist’s test, substitutability, pricing constraints).
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loop. So it can be concluded that, independently of the technology adopted and according to
the above reported AD definition, physical access (layer 1) to the copper or to the fibre or a
portion of the bandwidth (wavelength), from a connection point/distribution frame, would be
considered unbundling.

The FttCab and the FttH/FttB scenarios imply different regulatory challenges. Unbundling
may not solve the access problem in the same manner as it did in traditional copper
networks. However, to foster effective competition, additional or other remedies may have to
be identified and applied in order to adapt regulation to further challenges.

Stranding problems with regard to traditional LLU at the MDF may occur in view of changing
infrastructure which may include reconfiguration or phasing out of MDFs: a balance has to be
found between the commercial freedom of the SMP party to develop its networks and
services and the objectives of the NRAs to promote competition, e.g. by setting conditions
under which the SMP party is allowed to phase out its MDFs.

The inclusion of the fibre loop into market 11 is compatible with the definition of the AD, but
would require a change of the Recommendation to include fibre into the relevant market.
ERG proposes to enlarge Market 11 accordingly. ERG assumes this “enlarged” Market 11
would pass the 3-crieteria-test run by the Commission.

Market 12

According to the Recommendation, Market 12 includes all broadband access services such
as (what is traditionally referred to as) bitstream services based on the access infrastructures
and on a packet-based transport network. Currently, Market 12 products are mainly based on
ATM/Ethernet over xDSL copper access from the CPE to the DSLAM. Similarly, bitstream
offers on FttX architecture can provide the same type of services using Ethernet at the
access plus backhauling to Ethernet switches at different levels or the IP level. Ethernet
services allow more features such as native multicast (e.g. of TV channels). Bitstream
access at MDF or equivalent aggregation nodes may become more important with fibre
being rolled out closer to the end-user.

As has been the case for the bitstream markets currently notified, after the substitutability
test have been carried out for the individual markets, a characteristic of Market 12 products is
likely to remain: the competitor accesses the wholesale service at layer 2 or layer 3 of the
communication protocol stack, which consists of a well defined stream allocated by the SMP
party (a VP/VC in an ATM scenario or a VLAN in an Ethernet scenario). When carrying out a
substitutability test between Markets 11 and 12, a relevant factor is that bitstream access by
the competitor at layers 2/3 reduces the freedom of the competitor to control quality
parameters, compared to the LLU case, where the authorized operator gets access to the
physical line (layer 1 access).

Market 12 does not require a change of the Recommendation as, by definition, it already
comprises all kind of wholesale broadband access products that can be delivered higher in
the network. NRAs will assess in their respective market analysis whether these different
wholesale products can indeed be considered substitutes also taking into account the
corresponding end user service (e.g. IPTV features) that will be provided on the basis of
wholesale broadband access. Bitstream products might need to be enhanced to allow the
provision of high quality services. For all scenarios the access/handover can be at IP or
Ethernet level (as a simple transport protocol Ethernet can facilitate more innovative services
features such as multicast). Besides that, changes in the SMP party’s network also imply
changes of the WBA product that have to be adapted accordingly.
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users should not pay for this inefficiency. A possible solution could be found by setting a
condition that a user should not pay more for the same service when the (network/service)
migration occurs.

Ladder of investment

Given the increasing importance of scale in the deployment of NGA networks and the new
technologies that can be used to deliver these innovative services, we may witness a shift of
the enduring economic bottlenecks, possibly resulting in a change of the most suitable
access point(s) for the promotion of competition. These effects of NGA deployment on the
current regulatory environment will need to be assessed by NRAs taking account of national
circumstances. The level in the network where regulatory remedies could be applied to NGA
networks may differ substantially from the current copper-based generation broadband
access network, as the economics of NGA networks are likely to vary across different
technologies and different geographies and Member States. This requires a number of
different wholesale products on different rungs of the ladder to complement each other.

Unbundling of the local loop is assumed to take place at the MDF. In case of sub-loop
unbundling, it takes place at the street cabinet. Being confronted with reconfiguring or
phasing out of the SMP operators’ MDFs in the FttCab Scenario, the alternative operator can
either climb up on the ladder of investment by further investing to roll-out fibre to the street
cabinet (Scenario 1) or to the Home/Building (Scenario 2), or remain at the MDF or the
closest aggregation node and use Wholesale Broadband Access. WBA is generally seen as
a lower step of the ladder of investment than LLU. However, in the case of phasing out MDF
access, the importance of LLU as a means to derive competition may decrease compared to
WBA, especially if alternative operators are not able to roll-out their networks towards the
street cabinets. Therefore, WBA at the MDF or equivalent aggregation node may gain
importance. In order to maintain the benefits of infrastructure competition based on LLU, the
design of the WBA product might need to be enhanced to allow alternative operators
maximum control of quality parameters possible.

Given the impact of scale effects on competitive conditions in different areas of a country, the
national market structure may become more heterogeneous as the NGA roll-out may not
happen everywhere. Summing up it can be said that in order to maintain the level of
competition reached, NRAs may have to adjust the access products to fit to the NGA
hierarchy, potentially followed by a lot of movements of operators, the general concept of the
ladder will stay in place.

It is important that infrastructure and service competition are not seen as opposed to each
other, but are linked through the ladder of investment allowing competitors, through a
sequence of regulated access products that are consistently priced to invest in a step-by-
step manner in own infrastructure. Service competition based on regulated access at cost-
oriented prices (or retail-minus prices) can be seen as a vehicle for long term infrastructure
competition. Therefore, regulators should impose remedies that enable the new entrants to
reach a point of the investment ladder which makes economic sense and which tends to
maximize the extent of economically efficient competing infrastructure.
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ERG Project Team NGN

ERG Opinion/Common Position on Regulatory Principles of NGA

This ERG Opinion on NGA constitutes the Common Position of ERG on Regulatory
Principles of NGA .

1 Introduction

The introduction of Next Generation Networks (NGN7) leading to a multi-service network for
audio (including voice), video (including TV) and data as well as new plans and investment in
next generation access (NGA) sets the communications sector on the verge of a new era.
These developments give rise to innovation opportunities at both the service and
infrastructure level. Additionally, due to the increased economies of scope of a multi-service
network cost savings are to be expected.

Furthermore, as new plans and investments in next generation access (NGA) networks are
gaining momentum in several Member States, ERG considers that this is the correct moment
to prospectively analyse the developments in this area, which will have an impact in the way
access is and will be regulated in the near future. Also, given the pace of recent
developments, regulators need rapidly to define common regulatory principles and set clear
and detailed guidance in order to positively affect the competitive nature of the (access)
markets and efficient investment in general.

The gradual migration from traditional TDM based networks to IP-based NGNs, already
taking place in several Member States8, has the potential to influence the communications
industry on all levels of the value chain, from access to core and to services alike. The NGN
architecture is structured according to a service layer and an IP-based transport layer9,
which provides IP-connectivity to end-user equipment. Investments and developments on a
single all-IP network to substitute multiple traditional core networks may be distinguished
from developments in NGA.

In about half of the countries that contributed to the “Fact Finding Questionnaire of the
Project Team on IP-Interconnection and NGN”, NRAs stated that implementation of NGNs is,
normally, beginning at the core (transport) level followed by changes in access networks.10

Differences between Member States (but also within each country) exist in particular with
regard to the pace of migration to NGN and NGA, depending on the actual strategy chosen
by the operator, according to the Fact Finding. The aim is the same, the possibility to provide
a wide array of services including those requiring high bandwidth (voice, high-speed data, TV
and video) over one or very few platforms.

7 A list of definitions and acronyms is presented in the Glossary.
8 In the last year, the migration towards NGNs has gathered pace mainly amongst incumbent network

operators.
9 This potentially allows for the provision of service-related functions and applications independently from the

underlying transport technology, similar to services on the Internet. But unlike Internet services, ITU/ETSI-
based NGNs aim to ensure a high degree of security and quality of service by means of a strong control
layer. IP-connectivity is provided to NGN user equipment by the transport layer, under the control of the
network attachment subsystem (NASS) and the resource and admission control subsystem (RACS). These
subsystems hide the transport technology used in access and core networks below the IP layer.

10 Several NRAs stated that the relevant information was not available to answer whether implementation
begins first in the core or the access networks. In one country, the modernisation of access network is
deemed to be more urgent than the core network and one country refers to a simultaneous implementation.
See Supplementary Document Part 4.
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Next Generation Access (NGA)

Although NGN standards refer to the overall concept of core NGNs, the term often is used as
a catch-all phrase also with regard to access networks.11 For the purpose of this paper,
however, a NGA concept implies current and future developments in the local loop implying
significant investment in infrastructure, covering the segment between multi-functional
access/aggregation nodes12 and the end-users. Such a NGA network can be made of fibre,
copper utilizing xDSL technologies, coaxial cable, powerline communications, wireless
technologies, or hybrid deployments of these technologies, e.g. combining fibre and copper.

However, the ERG will mainly focus on wireline access networks, given the current and
planned extent of the rollout of technologies like wireless and cable in most Member States.
Thus, for the purpose of this document cable (or powerline) is outside of the scope. This
does not imply any statement on whether or not cable ought to be included in any of the
relevant markets discussed.13

As wireline access networks have historically been an enduring economic bottleneck, this
paper explicitly focuses on wireline NGA implementation issues and related regulatory
implications, as current upgrades of copper and fibre access networks being carried out in a
number of Member States14 have become a key challenge for regulatory authorities and the
Commission recently. Thus, for the purpose of this document cable (and other alternative
wireline technologies such as powerline communications) is outside of the scope. This does
not imply any statement on whether or not cable ought to be included in any of the relevant
markets discussed.

The development towards NGN at the core level and NGA at the access level has
implications for the analysis of a number of markets of the Recommendation on Relevant
Markets susceptible to ex-ante regulation15.

At the retail level this may concern markets 1 and 2 since with progressing NGN/NGA access
lines may increasingly become broadband only (e.g. “Naked DSL”) including the provision of
voice telephony.

At the wholesale level implication for markets 8-10 have been analysed in the ERG Report
on IP Interconnection.16 An analysis of implications for Wholesale Markets 11 and 12 is a
core part of this Opinion on NGA. More specifically the developments imply that the part of
the network dedicated to a single user (from the customer to the first network aggregation
point) is potentially changing with possible implications for the feasibility of unbundling of the
local loop and that today’s borderlines between access, backhaul, and core network are
beginning to blur or change. With the introduction of fibre in the access, the relevance of
backhaul connections potentially increases with regard to competition issues.

11 According to the ITU-T Y101, NGN access network is defined as an implementation comprising those
entities (such as cable plant, transmission facilities, etc.) which provide the required transport capabilities for
the provision of telecommunications services between a Service Node Interface (SNI) and each of the
associated User Network Interfaces (UNI).

12 In some Member States, so-called Multi Service Access Nodes (MSAN) will be used as a platform capable
of supporting various access technologies and services, and of providing a gateway to the IP backhaul and
core transport network. IP is the unifying protocol on which the various access technologies concentrate.

13 For further remarks on cable see Section 3.2.1.
14 E.g. with the deployment of IP DSLAM, utilizing the copper line with xDSL technologies, in combination with

Passive Optical Networks (PON) to directly reach the street cabinet or the building via passive fibre
architectures. More aggressive strategies opt for the deployment of fibre connections directly to the end
customer’s homes or offices, already happening in some Member States as well.

15 Commission Recommendation 2003/311/EC of 11 February 2003, hereafter Recommendation.
16 See ERG (2007).
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case studies are summarized in Supplementary Document III). Regulatory implications of
NGA economics will then be outlined and, finally, attention is drawn to a number of other
factors impacting on the feasibility of NGA roll-out.

Chapter 4 explicitly targets the regulatory challenges of NGA deployment in detail.
Implications for existing regulation and challenges to the regulatory framework are analysed,
with regard to Markets 1 and 2 and more particularly with regard to Markets 11 and 12 of the
Recommendation.17 The scenarios previously described are taken as a reference to
describe possible barriers to NGA deployment. The issue of occurrence of old and potential
new bottlenecks is thus raised together with considerations on appropriate wholesale
products applicable to mitigate envisaged competition problems for each scenario. Some
additions, with regard to changes of the Recommendation and the Review of the Framework,
are suggested as a result of the analysis. Further sections of this chapter will be dedicated to
focusing on procedural issues of the migration phase and highlighting possible changes in
the ladder of investment in an NGA environment. Although the aforementioned
developments might not lead to a fundamental change in the regulatory approach, it is
necessary to analyse adjustments needed in order to preserve a level playing field for
competition and to provide the right incentives for efficient investment.

17 The impacts on Markets 1 and 2 are also discussed.






