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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.



ERG (07) 16rev2 2/66

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.







ERG (07) 16rev2 7/66

The following picture shows, under different technology scenarios, the local loop extension
and the possible handover points for the operators’ access to unbundling services or
bitstream services, discussed in more detail in Chapter 4.

Figure 2: Examples of the ‘local loop’ under different technology deployments.22

The two Scenarios will be used predominantly in chapter 4 to analyse the regulatory
challenges resulting from changes in the access infrastructure, particularly with regard to
market definition, market analysis and, in case of SMP finding, the imposition of specific
regulatory obligations (“remedies”) to overcome the competitive problems identified. Among
other effects, the architecture of the local loop may impact on Markets 11 and 12 of the
Recommendation including access to the local loop and/or the shortened local loop, sub-loop
unbundling and bitstream access (see Figure 2 above).

2.2 Scenario I: Fibre to the Cabinet (FttCab)
The FttCab scenario implies an extension of optic fibre to the street cabinet, which serves as
a flexibility point in today’s copper networks. The street cabinet contains a cable distributor,
also known as a Sub-loop Distribution Frame (SDF).23 As opposed to the other scenario
considered in this paper, copper remains on the last “mile”, between cabinet and end-user.

22 The FTTH scenario in this Figure shows the “point-to-point” solution. FTTH can also take the form of a point-
to-multipoint solution (PON), depicted in Fig. 6.

23 In a Cable distributor (SDF) incoming cables are connected with outgoing cables. In this way, for example,
copper wire local loops of the individual connections (secondary distribution copper network) are connected
with the cables from the primary distribution copper network the street cabinet. The length may vary from a
few hundreds of meters to around 800 meters.
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Advanced (V)DSL technology24 is/will be used on the shortened copper-line between cabinet
and end-user, i.e. active equipment has to be installed in the cabinet. The benefits of VDSL
when deployed at the street cabinet lie in greater speed and reach of customers that can get
higher bandwidth. By bringing fibre to the street cabinet level, operators would be able to
boost the reach of their high speed DSL networks to a significantly higher percentage of the
population.25

VDSL-technology on the basis of a shorter local loop is being rolled out by incumbents in the
Netherlands and Germany, VDSL-equipment being installed in the street cabinets. In
Germany, according to Deutsche Telekom’s press releases, the parallel copper infrastructure
between cabinet and MDF is kept. In the Netherlands, KPN plans to move towards the new
infrastructure, implying giving up the MDF locations.

Such an access infrastructure in combination with VDSL-technique allows bandwidth of up to
100 Mbit/s symmetric and, like ADSL2+, allows the use of broadband services with higher
needs for bandwidth like High Definition TV (HDTV). Compared to ADSL 2+, under
favourable conditions (shorter loops – see Figure 3), VDSL-access lines between end-user
location and DSLAM allow a higher download up to the factor 2.5 and a much higher upload
(factor 5 to 10)26 (see Figure 3). Offers on the market already provide bandwidths up to 50
Mbit/s (downstream) on the basis of VDSL2.

24 E.g. VDSL (ITU-T G.993.1) and VDSL2 (ITU-T G.993.2). The VDSL2 technology is downward compatible
with ADSL 2+. However, due to the more intrusive characteristics of VDSL technology, a closer coordination
regarding frequency usage may be needed.

25 These statements have to be qualified by the fact that apart from the length of the line, the diameter and the
isolation of the copper cable are limiting factors as well. It can be that only 40-60% of the access lines of a
cabinet can be operated with VDSL. However, since VDSL2 is not a mature technology yet, more certainty
about this can be achieved after substantial testing. Also the in-house cabling can be a limiting factor. See
e.g. http://www.heise.de/newsticker/result.xhtml?url=/newsticker/meldung/82647&words=VDSL.

26 This is possible thanks to the use of frequencies up to 30 MHz, whereas ADSL only uses frequencies up to
2,2 MHz. With both options, ADSL2+ and VDSL, customers can receive high definition TV (HDTV needs a
download speed of 8-12 Mbit/s), but only VDSL allows to watch more channels simultaneously in HDTV
technology.



ERG (07) 16rev2 9/66

Figure 3: Decreasing loop length, increasing bandwidth (Source: OVUM).

Due to the technical characteristics (e.g. attenuation) of the copper based line, these high
transmission rates can only be offered to end-users over a distance of a few hundred meters.
Therefore, the DSLAM27 is shifted from the MDF to the street cabinet as an Outdoor-DSLAM
and the local loop dedicated to the end-user ends at the cabinet (see figure 4). Aggregated
traffic from all the end-users connected to the DSLAM is transported via the new optic fibre
link between the cabinet and the ODF thus shifting the fibre based backhaul network to the
cabinet closer to the customer.

SC
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fibre backhaulcopper subloop ducts

MDF/
ODFSC

DSLAM*

fibre backhaulcopper subloop ducts

MDF/
ODF

SC: Street Cabinet. Note*: DSLAM or MSAN.

Figure 4: FttCab generic design

Consequently, the incumbent may no longer see the need for parallel copper lines, from the
cabinet to the MDF.

27 Or MSAN – Multi-service Subscriber Access Node. The DSLAMs of the new generation are called IP-
DSLAMs or NG-DSLAMs. Sometimes they will be MSAN, allowing for the provision of other access lines e.g.
PSTN/ISDN-access lines through functionalities (gateway to PSTN). In the context of FTTx, this node is also
known as the ONU – Optical Network Unit.

Street
Cabinet



ERG (07) 16rev2 10/66

At the upper network level, an Ethernet switch28 (at the CO and/or other metro core node)
has to be installed to handle multiple DSLAMs located at the cabinets (around 30 per switch).
The MDF may or may not be preserved as a network node. An important question is whether
existing MDFs in local COs will remain active and how the migration from the MDF to the
SDF of operators is managed by the NRA. It is also conceivable that some MDFs become a
node of a higher hierarchy level, where also traffic from other MDF areas is concentrated
(Metro/core node).

Fibre deployed between the street cabinets and the CO in the FttCab Scenario can be
considered future proof in the sense that it might be used in a PON-architecture FttH network
(see scenario II below).29

The performance curves of xDSL technologies are valid for a homogenous use of one
technology on selected pairs. The deployment of xDSL technologies is more complicated
with the usage of different technologies from the same point and the localisation of DSLAMs
at several distances from the end-user (MDF, intermediate DF, street cabinets). The
radiation of one signal affects the signals in the other pairs of the cable (different spectrum of
emitting, different power depending of technology and point of insertion, different modulation
code) reducing the download and/or upload speeds. Limitations of the configuration
possibilities permit to minimize the consequences of interferences. For possible solutions to
these problems see Section 4.5.

2.3 Scenario II: Fibre to the Home / Fibre to the Building

Fibre to the home (FttH30) is a fully optical solution going to the end-user premises, i.e. a
broadband access system fully based on fibre-optic cables and associated optical electronics
for delivery of multiple advanced services such as VoIP, broadband Internet and television
(triple play) across one link, all the way to the home or business and for speeds ranging from
100 Mbps to nGbps per customer.

In this scenario, the entire (old) copper loop31 is replaced by optical fibre, along with the MDF
and street cabinets, although some of these may be of use for the optical distribution frames
(ODF) and optical splitters. Depending on the type of solution, some electronic equipment
might also be needed.

No “one-size-fits-all” architecture exists today, even in this scenario, so operators must make
a technology decision based on their service goals and one primary consideration for FttH
providers is whether to deploy point-to-point32 or point-to-multipoint – “Passive Optical
Network” (PON) – networks.

28 The introduction of ADSL and VDSL is normally accompanied by the replacement of ATM by Ethernet/IP
technology in the concentration/backhaul/core network.

29 See JP Morgan (2006), p. 22
30 Fibre to the Home (FTTH) – Single and dedicated fibre deployed until single homes or apartments and

business or (apartment) buildings.
31 In a FTTB solution, the in-house copper wiring is kept.
32 Active FTTH networks utilize powered (i.e. “active”) electronic equipment (Ethernet) in a specific area,

usually one equipment cabinet/CO for every 4 to 1000 subscribers (average 400-500 subscribers). This
neighbourhood equipment performs layer 2/layer 3 switching and routing, offloading full layer 3 routing to the
carrier's central office. The IEEE 802.3ah standard enables service providers to deliver up to 100 Mbit/s full-
duplex over one single-mode optical fibre to the premises depending on the provider.
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But there are also several different PON architectures to consider, like APON37, BPON38,
EPON39 and GPON40.

In this solution, the access to the subscriber fibre loop is technically viable at the optical
splitter level, where the dedicated fibre is connected.

As previously mentioned, in a FttB solution – see a basic design in Figure 7 –, fibre is
extended to the building (usually the basement), very close to the customer’s premises, and
both point-to-point and point-to-multipoint architectures may be considered, but the existing
in-house cabling continues to be used. Hence, it is technically a hybrid solution – fibre + DSL
–, but in this solution the fundamental technical and economical bottlenecks arising from the
need to horizontally deploy optical fibre cables through extended distances to all the
buildings are much more similar those found in a (full) FttH scenario.

SC

fibre backhaul

ODF

ONU

SC

fibre backhaul

ODF

ONU

Figure 7: Generic FttB design

In this solution, the access to the subscriber loop at the ONU41 requires optical connections
(generically, a OF backhaul42) to each and every building, where the optic-electronic
equipment is installed.

FttH/FttB deployment has so far been announced or begun by operators for example in
Paris, other major cities of France, Sweden (Bredbandsbolaget) and in Germany
(Netcologne). Furthermore, several municipalities are engaging in fibre deployment, some of
which are conceived as open access networks, e.g. in France, in the Netherlands
(Amsterdam, Nuenen, Hillegom) or in Finland.43

2.4 Shared fibre access technologies – Wave Division Multiplexing
There is a further technology, Wave Division Multiplexing (WDM), that is of particular
importance when considering the capability of fibre to support shared access, for example by
competitive providers (see Section 4.2.1). Optical light can be divided into wavelengths
through either coarse wave division multiplexing (CWDM) or dense wave division
multiplexing (DWDM), coarse or dense refers to the granularity of division, DWDM

37 APON (ATM PON) was the first PON standard.
38 BPON (Broadband PON) appeared in a later phase, largely replacing APON in PON deployments because

of its superior characteristics: resilience, WDM support for video overlay, higher bandwidths, dynamic
bandwidth allocation and can be run at 622 Mbps or 1.2 Gbps.

39 EPON (Ethernet PON), a 2004 standard by IEEE (Institute of Electrical and Electronics Engineers Inc.),
running at 1.25 Gbps symmetric and using Ethernet instead of ATM data encapsulation. Ethernet and PON
technologies can a most cost-effective and high-performance access technology, combining the point-to-
multipoint technology inherent in the original Ethernet technology.

40 GPON is IP-based and appears to be a standard choice for high-volume FTTP networks, combining
attributes of BPON and EPON. It recognizes gigabit Ethernet interfaces to enable pure IP transport and does
not require active powering points in the access network. GPON is the platform for all FTTP deployments.

41 DSLAM/MSAN/Ethernet switch, etc.
42 Although in the case of a “PON solution” (for the fibre going towards the building), the principles identified for

FTTH/PON are also applicable.
43 See JP Morgan (2006), p. 63 cf. for an overview, see also Annex 2.3, 2.4.
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transmission supporting up to 160 wavelengths at the current time.44 Each wavelength can
act as an entirely separate 'carrier' for the purposes of communications conveyance. Without
WDM technology it is not currently possible to have unbundled access to an optical signal
fibre.

DWDM technology is currently extensively used in the core/transmission in order to increase
the bandwidth of fibre in the ground. Both are used to a certain extent in the metro areas,
particularly for provision of services in business areas. However, DWDM is rarely if at all
used in the access due to the expense of the equipment involved and its sensitivity to factors
in its environment - temperature and humidity for example. In Korea, DWDM is being trialled
in the access and it is possible that in the longer term it will be seen more often closer to the
end user.

44 CWDM uses passive add-drop filters and DWDM uses active ones.
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4 Implications for Regulation
NRAs are faced with a situation in which developments are rapidly taking place – to the point
that someone refers to NGN as "now" generation networks. In the short term – next few
years –, NRAs will have to continue to use the existing legal instruments67, with the notable
exception of an amended Recommendation on relevant markets, which could see the light in
the near future. In the longer term, possible changes to the existing framework will likely
further address market definition/market analysis remedies (e.g. access obligations, price
controls) and, to some extent, the way to deal with the classification of some services as
non-telecommunication services (e.g. ducts or colocation at the cabinet). This section
explores the implications of technological change for market definition and analysis, which
will continue to be the prerequisite for the adoption or amendment of regulatory remedies.

As the I/ERG stated in its Response68 to the Review consultation documents the existing
ECNS69 Regulatory Framework is fundamentally sound. The principles remain suitable and
allow NRAs to deal with the regulatory challenges posed by the roll-out of NGA. Above all,
this is ensured with the principle of technological neutrality (Art. 8 FD) and the general
approach of economic regulation to address market power and deliver a competitive
environment (Art 14-16 FD). It is important to emphasize that it is services and products
delivered via the network newly rolled-out that are regulated and not the underlying
infrastructure as is sometimes assumed by those who either argue in favour of an automatic
exemption (“regulatory holidays”) or an automatic open access obligation that was at the
core of the old ONP framework.

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. NRAs will continue to follow
these principles and the 3-steps process which are not altered by the roll-out of new
infrastructure. Thus if an operator is found to have SMP the NRA will impose the appropriate
remedies to solve the competition problems. Therefore 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 acc. to Art. 12 FD (e.g. facility sharing obligation) may follow70.

In this section, 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 described in Chapter 2. It goes
without saying that 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 methodology, which may lead to different results in different Member
States reflecting national circumstances and different NGA deployment strategies.

It is also worth noting the importance of information and transparency on plans for
investment in NGA in formulating the appropriate regulatory principles. Non-transparency in
planned deployments raises the risk that competition and some regulatory options could be
foreclosed as a result of technology and network decisions made without input from

67 Cf. also I/ERG (2006), Response to the Review of the EU Regulatory Framework for Electronic Networks
and Services, 27th October 2006.

68 See IRG/ERG response to the Review of the EU Regulatory Framework for Electronic Networks and
Services of 27th October 2006, p. 29.

69 ECNS – Electronic Communication Networks and Services.
70 The Commission confirmed its view on the need to run a market analysis as soon as possible in 2 recent Art.

7 comment letters regarding measures of Art. 5 AD obligations (case PL/2007/0656, UKE with regard to the
internet peering exchange and case RO/2007/0653, ANRCTI with regard to an altnet).
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competitors and/or from the regulator. Without a clear and transparent view of the intentions
of market players for deployment of NGA 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.
Transparency can prompt an informed debate amongst communications providers on the
potential characteristics and requirements of planned NGA deployments. Following such a
debate the NRA can decide on its regulatory approach to any SMP operator found in the
relevant markets and thereby provide certainty and predictability to market players and
investors.

a) Market definition/ analysis

For the market definition and analysis, the legislation foresees a competition law analysis
based on economic criteria including the hypothetical monopolist’s test. Therefore, the
inclusion/exclusion of products/services in the broadband access markets, by evaluating their
substitutability and price constraints, will continue to be the key factors of market definition
with regard to NGA. As mentioned in Section 3.2.1, 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.

Most importantly, a basic principle of today's market regulation – the fundamental principle of
technological neutrality according to Art. 8 FD – will continue to hold true also in the new
environment: Access obligations in markets for which the 3 criteria test – i.e. markets
susceptible to ex-ante regulation – is fulfilled and where SMP has been found must be
independent of the technology used. SMP defined as dominance in competition law terms is
the trigger for regulation and a finding of SMP necessarily requires the imposition of at least
one specific obligation.

b) Remedies

Where remedies are to be imposed to overcome the lack of competition, NRAs will want to
consider generic obligations, such as non discrimination in relation to the provision, upon
reasonable requests, of access and associated facilities in general terms (self supply), not
restricting competitors to offering identical products to those of the dominant player, but
allowing innovation.

Also, specific measures will need to be considered, such as a detailed description of the key
products (and associated facilities) to be provided, with specific pricing conditions, terms and
conditions.

Regulators may think of differentiating remedies within a national market to reflect different
competitive conditions.

When imposing specific obligations, NRAs must assess their proportionality. Also, remedies
must be appropriate and must relate to the nature of the problem.71 Thus, in case of
imposing obligations on a SMP operator rolling-out NGA, the overall “package” of existing
and additional (or amended) remedies must be born in mind in order to avoid overregulation.

The appropriateness of functional separation as an additional “remedy” is currently
investigated by the ERG.72

71 Cf. for a more extensive description ERG Revised CP on Remedies, ERG (06) 33.
72 See ERG Opinion on Functional Separation, ERG (07) 44-final.
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4.1 Implications of NGA deployments on existing regulation including
migration procedures

The deployment of NGA infrastructure may have a number of implications for existing
regulation, including remedies put in place for a number of different relevant economic
markets. Also, and as already mentioned, it is not clear that the same economics or network
deployments will apply to all areas, even within a single national market. Therefore,
regulators may need to consider the application of variable remedies on the basis of the
prevailing competitive conditions and degree of NGA deployments.

NRAs will need to consider adjustments of existing retail markets and the appropriate level of
support for current wholesale products as operators move to NGAs. For example, these may
include physical access products, including LLU and SLU or various forms of bitstream
access products including those that allow offering naked DSL.

Some of the access network upgrade technologies, that a local access network owner might
choose to deploy, would make it difficult or expensive to offer some physical access
products. For example, it may be much more expensive for the operators to roll-out FttCab
and provide DSL from the cabinet compared to LLU from the MDF.

The decisions that NRAs take on requirements to support today’s wholesale access products
could therefore affect both the bottleneck asset owners’ incentives to make an investment in
NGA, as well as the incentives of competitive operators to invest in current and NGA
infrastructure.

The NRAs’ role is not to protect commercial investments against market risks that may arise,
for example from the emergence of new technology developments that supersede some
operators’ current market propositions. However, it may be appropriate for NRAs to consider
operators’ interests in terms of the availability of wholesale inputs, throughout the life of their
investments. On the other hand, at some point in the lifecycle of any wholesale access
product, it may no longer be sensible to continue to support this product (at least, under the
same conditions). The specific timing of such decisions during the migration phase would
need to be made on a case-by-case basis, taking into account the prevailing market
environment and the impact on consumers and industry from the removal or amendment of
regulatory obligations to provide certain wholesale products (see Section 4.5 on Procedural
issues during the migration phase).

However, NRAs should seek to ensure that there is transparency and debate surrounding
any planned deployment of NGA networks.73 This is important as it allows investors and
potential wholesale customers of any proposed NGA network to indicate their requirements
and intentions. Such transparency will be beneficial to NGA investors as they explore the
degree to which there is demand for wholesale access to their networks – a vital way for
these new networks to gain scale and a return on investment. It is also beneficial to
competitors, who can make informed decisions on their own investment plans. Finally, it will
enable the regulator to adopt the most appropriate regulatory principles.

Transparency in any decision to remove or modify regulated wholesale products, including
suitable signalling of intent and a well defined migration path for operators and consumers
using these products would be fundamental as predictability of regulatory intervention is key
factor for operators when taking investment decision. Depending on national circumstances
and more specifically on actual roll-out of NGA a continuation of LLU in its existing form – i.e.
at the MDF – may be required. In this analysis, the investment already made by alternative
(LLU) operators, should be taken into consideration.

73 See Ch. 4, p. 27.
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4.2 Regulatory challenges for Market Definition and Analysis in the
existing Framework

Wireline access networks have historically been an enduring economic bottleneck. This
paper is explicitly focused 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 States have recently become a key challenge for regulatory authorities.
The developments might have implications for the definition and analysis of Markets 11 and
12 of the Recommendation. On these markets, SMP has been determined in almost all
Member States (exception: Market 12 in the Netherlands74) and respective access
obligations imposed. The strongest impact will be seen on Markets 11 and 12, but NGA roll-
out could affect other markets as well, e.g. Market 13 (leased lines terminating segments). At
the retail level, it is necessary to look at the access markets (Markets 1 and 2).

As has been described in Chapter 2, the network upgrades in the context of NGA comprise
some deployment of optical fibre. The broad options available (see figures in Chapter 2) may
be generically distinguished as to how far fibre is rolled out towards the end-user, enabling
increasing reach and bandwidth to the end-user. For the purpose of this paper, two broad
scenarios, one being called FttCab and the other one FttH/FttB, have been defined and their
regulatory implications will be analysed and discussed in more detail below.

These two scenarios imply different regulatory challenges, and unbundling may not solve the
access problem in the same manner as it did in traditional copper networks. Hence, to foster
effective competition, additional or other remedies may have to be identified and applied in
order to adapt regulation to further challenges. NRAs will continue to conduct their specific
market analysis using the competition law criteria (e.g. HM test, substitutability, pricing
constraints).

4.2.1 NGA and 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. Broadband access combined with VoIP is a potential substitute for
narrowband access to the public telephone network. Therefore it is to be expected that
narrowband access products will be increasingly replaced by broadband access products.

Combined with VoIP these broadband access lines have the potential to replace traditional
narrowband access products. Therefore for DSL networks, the possibility for end customers
to have a DSL connection without an analogue or ISDN line (“naked DSL”) will also be a
critical determining factor in VoIP’s success. The corresponding wholesale “standalone”
bitstream product plays an important role. Therefore there is a need to fully review the
treatment of naked DSL in the context of future market definitions and market analyses both
at the retail and the wholesale level to facilitate alternative operators’ market entry. (ERG has
a PT Wholesale Broadband Access/Wholesale Local Access which is among other things
working on the issue of Standalone Bitstream).

74 In the Netherlands there was no SMP found on the market for low quality wholesale broadband access in
the Market Analysis Decision of December 2005. However, mainly due to the plans of the incumbent to
exploit a NGA, OPTA has started a new analysis of market 12.
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In its 2005 Common Statement on VoIP services75 ERG stressed that VoIP has the potential
to radically change the existing market structure. It was also stated that VoIP services are
expected to offer significant benefits to users; mainly benefits related to the creation of new
innovative services, price competition and integration of various services.

Broadband access will become more important as incumbents and other operators all over
Europe are converting their networks from circuit-switched to packet-switched technology. In
the end, the traditional PSTN will be switched off although nobody can predict the exact point
in time, which also will differ across Member States.

At the retail level, naked DSL becomes important as soon as the incumbent or any other
undertaking with significant market power launches a naked DSL offering including VoIP. It
can be expected that this will be quantitatively relevant during the period of validity of the
next Recommendation on Relevant Markets, which already is the case in some Member
States today. This may have implications for the definition of the retail access markets.

Therefore it will be essential for NRAs to have a reliable foundation and guidance for their
decisions. If NRAs have to define relevant markets and consider how to deal with broadband
access, the Recommendation on Relevant Markets should be future-proof for the next few
years.

The current Commission Recommendation on relevant product and service markets of 11
February 2003 in conjunction with the Explanatory Memorandum does not contain any
explicit input about the inclusion of broadband access in the markets for access to the public
telephone network at a fixed location (markets 1 and 2). The Explanatory Memorandum only
states that “in the future a wider range of technologies is likely to be used commercially to
provide local access and the provision of services including the public telephone services”
(section 4.2.1, page 16). Furthermore there is a footnote (35) stating that “under certain
conditions a broadband connection may be a viable substitute for a narrowband connection,
since it offers additional features, whereas a narrowband connection may not be a viable
substitute for a broadband connection” (asymmetric substitutability).

The Commission Staff “Working Document for a Public Consultation on a Draft Commission
Recommendation on Relevant Product and Service Markets” of 28 June 2006 at least
addressed the relation between narrowband and broadband access. The Commission comes
to the conclusion that “so far most customers when switching to a broadband connection
have kept their narrowband connection, indicating that both access products are used as
complements rather than substitutes”. According to the Commission, one reason for this is
“the absence in some Member States of DSL-only connections (so-called “naked DSL”)”. The
Commission concludes that “for the time being … it is considered that fixed broadband
access is not in the same market as fixed narrowband access.” (section 4.2.1, page 20).

So it seems that indirectly the Commission’s statement in the Recommendation on relevant
markets and the draft Recommendation clarifies that the existence of naked DSL could lead
to a substitution between narrowband and broadband accesses.

In its draft Recommendation the Commission still considers access to the public telephone
network at a fixed location as being susceptible to ex ante regulation. NRAs may come to the
situation that the SMP operator offers broadband only bundled with VoIP. Therefore, 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.

75 Currently being developed further by the ERG High Level VoIP Taskforce.










