Body of European Regulators
for Electronic Communications

B E @ BoR (10) 08b

Annex to the BEREC Report
Next Generation Access i Implementation Issues

and Wholesale Products

This document constitutes an annex to the BEREC Report Next Generation Access - Imple-
mentation Issues and Wholesale Products. It provides practical experiences with various
wholesale products in different countries.

Considering that some countries have enforced national laws allowing for symmetric regula-
tion independent of dominance according to the Art. 7 procedures this document also pro-
vides examples where regulation of wholesale products is based on such specific national
laws.
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A.1 Access to inhouse wiring or equivalent

A.1.1 Croatia

An Ordinance on technical conditions of electronic communications network for business and
residential buildings that was adopted in December 2009 defines technical conditions for
planning, architectural design, building, reconstruction, upgrading, use and maintenance of
electronic communications network of business and residential buildings with related elec-
tronic communications infrastructure and associated facilities (ECNI) as well as cable infra-
structure for access to ducts of the buildings. Built ECNI must enable all owners of the build-
ing to freely choose between the operators, and the operators to access the building under
equal and non-discriminatory conditions.

Installations in buildings must be planned and built in such a way to enable broadband ac-
cess services. The investor that is owner/co-owner is obliged to maintain and to reconstruct
installation in accordance with the general purpose of the building. Depending on the access
network, the installation can be fiber optic or wire. Electronic communications network of the
building must support generic cabling, must be implemented in conformity with the standards
(European, international and Croatian) and certain parts must be implemented as obligatory
while some parts can be optional. Electronic communications network of the building in-
cludes three types of installation for ICT, BCT and CCCB applications. For ICT applications
that are implemented as fiber optic installation, it is necessary to ensure 4 fibers to each
apartment.

Access and use of installation for the purpose of service provision will be free of charge for
the operator, but the access must be enabled under equal conditions. To build new fiber op-
tic installation, the operator can invest as well but it must agree a relation with the owners in
such a way to enable other operators to access the installations.

A.1.2 Norway

I n NPTés decision for mar k ehousdwiringiecoppat owaeibyonl y ap
the SMP-operator. The market definition in itself is technology-neutral, but the remedies in

the current decision mainly apply in relation to the SMP-oper at or 6 scescmetwgrie r  a
(except the obligation of access to ducts, which is not linked to any specific access technol-

ogy).

However, there is national legislation in Norway facilitating access to privately owned net-
works in e.g. housing co-operatives, industrial parks, neighbourhoods, etc., which apply to in-
house wiring irrespective of access technology.


http://server01.globaldizajn.hr/hakom.hr/default.aspx?id=116&subID=471
http://server01.globaldizajn.hr/hakom.hr/default.aspx?id=116&subID=471
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A.1.3 Portugal

A Decree-Law, published in May of 2009, included the definition of the framework that ap-
plies to the development of and investment in NGA, including the provision for technical
standards on infrastructures for telecommunications aimed at eliminating or reducing vertical
barriers to the roll out of fibre optics and to prevent the first operator from monopolizing the
access to buildings.

The compulsory set up of fibre optics in the scope of the infrastructures for telecommunica-
tions in buildings (ITED) has been laid down, in addition to that of copper and coaxial cable,
which has been compulsory so far. Rules have been laid down to avoid monopolization of
ITED infrastructures by the first operator, by imposing sharing of the new (or upgraded) infra-
structure within the building.

The first operator to reach a (already builtl) building has to install at least two fibres per
home (apartment) and associated infra-structure to be shared by other operators (e.g. verti-
cal infra-structure and ODF).

The second operator reaching the building will pay 50% of the costs incurred in the installa-
tion of the shared infra-structure2. The third operator will pay 33% and so on.

A.2 Concentration point unbundling

A.2.1 France
The treatment of accesstoin-house wiring in France rests on t
Moderni sation of the Economyo (ALoi de Moderni s

measure T consisting of a draft regulatory decision and a recommendation

The fALaw on the Modernisation of the Economyo
LMEO) foresees an t h-buildnd fibie gvieing atoeasonakle, tsarspare® i n
and non-discriminatory economical and technical conditions, at a local connection point
(Apoint de mutual i sat iivate groperty, ontesstdecided othetwse bye t h e
the NRA. It applies symmetrically to all operators.

The draft measure sets out the terms and conditions for access to fibre optic electronic
communication lines and defines the cases where the local interconnection point can be lo-
cated on private property.

1 For new buildings, the same rule applies, but the responsible for the installation of infra-structure
and cabling is the owner.
2 This 50% will be paid to he first operator.
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Legal basis of the draft measure

Article L. 34-8-3 of CPCE (French telecoms law) resulting from the relevant specifications in
the LME pursuant to Article 12 of the Framework Directive, foresees a right for undertakings
providing electronic communications services to have access to the fibre line deployed inside
a building to connect end-users. In order to implement such symmetrical access regulation,
ARCEP has adopted complementary obligations on the basis of Art L.34-8 of CPCE trans-
posing Article 5 of the Access Directive. Therefore, ARCEP notifies its draft measure on the
basis of Article 5 of the Access Directive, as a necessary complement to the co-location and
facility sharing arrangements imposed pursuant Article 12 of the Framework Directive.

Scope and content of the draft measure

The draft decision imposing access conditions on in-building operators3 applies not only to
electronic communications operators but also to any undertaking having established or oper-
ating an in-building optical fibre line, since they control access to the end-users.

ARCEP distinguishes between "very dense areas" and the rest of the French territory. "Very
dense areas" are defined as municipalities where, on a large part of the relevant territory,
infrastructure competition is susceptible to emerge, i.e. where it is economically viable for
several operators to rollout their own fibre access network in the proximity of dwellings

ARCEP defines these areas in three steps: First it retains urban units (in the sense of the
French National Institute for Statistics and Economic Studies, INSEE) in metropolitan France
with over 250 000 inhabitants. Second, from this group it retains only those units in which at
least 20% of buildings have more than 12 dwellings. Third it selects within these units, only
central municipalities and peripheral municipalities in which at least 50% of buildings count
more than 12 dwellings or for which fibre rollout projects have been announced. This selec-
tion procedure results in a list of 148 communes (listed in annex | of the notified draft deci-
sion) corresponding to 5.54 million dwellings, 3.5 million of which are located in large build-
ings or are accessible via sewage networks.

The draft measure distinguishes between access obligations applicable on the whole French
territory and those applicable only in Avery den

Access obligation applicable on the whole French territory

The in-building operator should meet reasonable requests for passive access to its fibre lines
at a local connection point - normally located outside the limits of the private property4 - and
to the required associated facilities at reasonable and non-discriminatory conditions. It may,
either before or after rolling-out its fibre lines into the building, upon reasonable request give

3 The undertaking which has laid or foresees to rollout fibre lines inside a building.

4 In the case where at least four fibre lines are installed per dwelling and all four lines are activated
by operators, the building's operator may propose (passive or active) access at a point higher up
in the network than the local connection point.

3
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access to a dedicated fibre line (for permanent access to the building's dwellings) or to a
shared fibre line (for temporary access to the building's dwellings, in accordance with the
subscriptions of the end-users)

Where an operator has obtained the authorization to equip a building with optical fibre, all
other operators must be informed of all necessary details regarding the relevant building
within one month after the conclusion of the convention with the building owner and three
months prior to the activation of the local connection point.

Access obligation applicable only in "very dense areas":

In the "very dense areas", the operator equipping a building is obliged, upon reasonable re-
quest, and provided the request is formulated prior to the rollout of the fibre lines, to (i) install
an additional fibre to each building dwelling if the requesting operator is willing to participate
ab initio to the total installation cost and (ii) to guarantee the installation of a distribution panel
inside or in the proximity of the local connection point. According to ARCEP, these provisions
allow operators to choose either a point-to-multipoint (PON) or a point-to-point (P2P) network
architecture (technology neutrality).

Access terms and conditions

Access pricing conditions must follow the principles of non-discrimination, objectivity, perti-
nence® and efficiency of investment®,

ARCEP considers that in those cases where commercial operators request the installation of
additional fibre lines prior to the rollout of fibre into the building, the host operator may require
a financial participation ab initio. In this regard, ARCEP distinguishes between (i) the equita-
ble costs to be shared by all operators, i.e. the infrastructure costs used by all connected
operators including, where appropriate, the costs engaged to provide access to operators
arriving later on the market, and (ii) the individual costs pertaining only to a given connected
operator, i.e. the infrastructure costs derived from their deployment modalities and choices,
which are to be established in line with the above mentioned principles.

Instead, where operators connect to the fibre network local connection point after the rollout
of the in-building wiring, ARCEP foresees that the tariff charged contains a rate of return on
capital that takes account of the initial investment risk and attributes a premium to the hosting
operator.

ARCEP stipulates that access to fibre lines should be provided under transparent conditions.
To this end, operators rolling-out fibre into the building are required to publish, within one
month from adoption of the present draft decision, an access offer containing the conditions

5 Costs incurred by the operator requesting or using the corresponding infrastructure or services
must by supported by that operator.

6 The costs charged to the commercial operator must correspond to the costs incurred by an effi-
cient operator, i.e. excluding undue or excessive costs
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for the installation of a dedicated fibre or of a distribution panel, for the access to dedicated
or shared fibre lines and for access to associated resources. Furthermore, the host operator
is subjected to a cost accounting obligation.

A.2.2 Spain

Symmetrical measures were imposed February 2009 by CMT, aided to promote and facilitate
sharing of fibre deployments within and near buildings, valid for buildings without Common
Telecommunications Infrastructures (those built before 1998).

These measures establish that operators that deploy in-building fibre wirings shall meet all
reasonable access requests, and are obliged to agree with third parties procedures, technical
constrains, prices and timings with regards to the provision of access to the fibre facilities
installed. Such wholesale agreements must foresee the establishment of technical imple-
mentations so that other operators can share fibre resources under reasonable conditions in
terms or costs and prices. In addition, to avoid that third operators encounter entry barriers
such as property access negatives or lack of space for additional fibre deployments, the first
operator in deploying fibre within buildings must play the role of manager of the network re-
sources installed. Thus, the first operator is obliged to carry out the tasks required to effec-
tively complete the facilities sharing, such as cabling and installation of the referred facilities
for third operators.

Furthermore, the obligation to facilitate access to the facilities installed in buildings under
reasonable costs is imposed, thus guaranteeing that costs do not constitute an entry barrier
to third parties.

Finally, as transparency obligations are essential in order to permit that third operators are in
a position to efficiently arrange and generate access requirements, CMT has estimated that
a number of information fields are indispensable for that purpose, such as passed buildings,
details about the variety of deployment performed and technical data with regards to distribu-
tion boxes and fibre.

Scope of the obligations

The obligations are directed exclusively to operators who deploy or have deployed networks
based on fibre optics and other related facilities within the Dbuildings.
Not included are other operators whose deployment strategies involve the location in the
buildings of network resources other than optical.

The measure is only applicable to buildings not equipped with Common Telecommunications
Infrastructures. :
Excluded from the application of the obligation of sharing are buildings devoted entirely to
conducting business activities.
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Sharing point

The point of sharing corresponds to the location of the optical termination boxes of the first
operator to deploy optical fibre.

The resources to be shared are those deployed between that point and end-user home.
The optical termination box may be placed in the building itself or in the public domain, ac-
cording to criteria of efficiency of the first operator

Buildings

Handhole

Ducts
Sharing point

Low dense areas

0 dy gy
ol
Handh
Handhole

T \Box

Sharing point

A particular technical solution for the sharing of elements is not imposed, as there is not a
single optimum scenario, technological neutrality must be preserved and the mentioned ele-
ments are subject to rapid evolution.

A
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Ducts

Remedies imposed

The first operator to deploy optical fibre in a building must agree procedures, technical condi-
tions, prices and timing with other operators. They have four months to reach an agreement
since start of the negotiations. The adopted technical solutions must be deployable in rea-
sonable conditions (timing and prices). The responsibility of handling all tasks related to the

6
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sharing of the resources (like laying new cabl e
first operator that has deployed fibre in that building.

The offered prices cannot be excessive and cannot represent a barrier to entry. They must
allow the first operator to recover the incremental costs associated with the sharing.

The first operator to deploy fibre in a building must provide third parties with information
needed to plan their access requests, such as buildings where optical cabling has been laid,
type of deployment, characteristics of the optical termination boxes and of the vertical ca-
bling, available space in vertical ducts for additional fibres, etc..

A.2.3 Switzerland
1. Models for deployment of multifibre networks
Current regulation

The Swiss telecommunications market is regulated by the Telecommunications Act’ and its
ordinances. Currently, products based on optical fibre access networks are excluded from
regulation by law. This provision applies to market 4 as well as market 5. Duct access is re-
gulated based on an SMP finding in the market for Swisscom ducts (see A.6.7). There are no
symmetric measures in place for the terminating FttH segment at this moment.

Activities of the regulator

Even if there is no regulation of products based on optical fibre access networks foreseen,
the Swiss regulator (ComCom) voluntarily acts as a mediator between the operators in order
to promote the construction of such networks. In autumn 2008, ComCom invited the main
actors such as telecommunications service providers, utilities and cable network operators,
for a round table. The discussion aimed to coordinate at high level the development of the
networks. Three further round tables have been held since. The actors have agreed on sev-
eral points: to avoid parallel networks, to coordinate the various construction projects be-
tween the utilities and Swisscom, to connect buildings and homes with multifibre cables and
to provide open access without discrimination to the FttH network at both passive and active
levels (layers 1 and 2). The round table also started standardisation activities in the areas of
1) the in-house installation and 2) active line access. Another important point of discussion
concerns contracts between the owners of buildings and the network operators. The round
table process will be carried on with a fifth meeting on 4. February 2010 which will focus on
the cooperation models between Swisscom and the utilities.

7 http://www.admin.ch/ch/e/rs/7/784.10.en.pdf


http://www.admin.ch/ch/e/rs/7/784.10.en.pdf
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State of the discussion on NGA regulatory strategy

BAKOM is preparing a report to evaluate the development of the telecommunications market
and the efficiency of existing regulations for the Government. Part of this report will concern
fibre to the home (FttH) deployment and support the political discussions on if and how fibre
networks should be regulated. Several external studies will evaluate regulatory options in
view of NGA as well as the business case
as the supporting studies are likely to be published in the second or third quarter of 2010.
The publication of the report will be subject to Government approval.

Market development - VDSL

The Swiss incumbent Swisscom has already invested in fibre to the cabinet (FttCab) for
many years, achieving a 75% coverage of the connected population using VDSL technology
by the end of 2008. Subloop unbundling is subject to regulation in Switzerland. However,
subloop unbundling is to date not observed in the market and no legal challenges have been
submitted to ComCom.

Market development - FttH

Following the VDSL roll-out Swisscom had no immediate plan to invest in FttH networks.
However, following public votes and announcements of plans by local utilities of various ci-
ties i like Zurich, Geneva, Basel, St-Gall, Berne, Lausanne, Lucerne and other smaller ones
i to deploy regional FttH networks Swisscom decided it could not afford to be left behind.
Such a decision might also have been influenced by CATV (Docsis 3.0) competition. A cer-
tain competition for building up the FttH access network in an area is therefore developing in
some urban regions.

According to -Buwplas the 200ggest ctled and their respective areas in
Switzerland should be connected by FttH by 2015, amounting to 34% of connected house-
holds. In 2020, this figure should reach 50%. Swisscom pl ans to i nvest
per year until 2015.

Cooperation models

Reacting to the various initiatives launched by the utilities, Swisscom suggested cooperation
models for construction and investment, including renting / purchase models for fibres by
interested actors. Each model implies multifibre deployment.

1) Co-Construction

The co-construction model implies that building activities are separated in precise areas and
that the different actors would then exchange their respective fibres through long-term IRUs8.

8 Indefeasible Rights of Use

f
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2) Co-Investment

The co-investment model implies the participation of only one actor in building activities. The
other operator only participates in terms of financing support and receives exclusive rights for
the use of fibre to each household.

Layer 1 Access in Multifiber

Access to the fibres would generally be granted at the concentration point (manhole or higher
in the network according to agreement). Moreover, access would be offered at Layer 1,
where a spare fibre (usually fully spliced up to the home) would be connected (spliced) to a
backhaul fibre of the partner.

The Swisscom model foresees four fibres to each customer in the drop segment, but in the
initial installation only two of them would be fully spliced and terminated in connectors in the
living room (fibres fully spliced up to the home). Further more, the two fibres would be con-
nected to feeder fibres (usually at the manhole).

In order for a customer to use a third infrastructure provider additional splicing may be re-
quired in the basement and/or in the manhole. Also, an additional connector may have to be
installed at the optical telecommunications outlet in the living room. Alternatively an already

existing infrastructure pr ovVicddeopticatfibar bidilari®e | | 0 o

traditional unbundling.

Therefore, different cooperation solutions are developing in Switzerland (see also 2.). Not all
local utilities have however the same strategy. Currently some utilities want to limit them-
selves to offer only active products (layer 2 or layer 3), others would also offer Layer 1
access to alternative operators. There are also utilities not opting for the multifiber model and
deploying only single fibre with (usually) a non-discriminatory Layer 2 access for all alterna-
tive providers including Swisscom (for example EW Obwalden, which is not participating at
the round table).

2. Specific cases of deployment

Preliminary, publicly available information on FTTH deployment in Switzerland suggest the
following situation (break down per region):

Zsirich: EWZ (AnElektrizit2atswerk der St adt

In March 2007, the population of Zirich voted a credit of 200 million Swiss francs until 2013,
in order to deploy an optical fibre network in the city. Along with CATV competition, this vote
was one of the elements explaining the strategy change of Swisscom. It subsequently de-
cided to invest in optical fibre networks in Swiss cities, above all in cities where it was de-

Z¢é¢rich

cided to deploy O6open acc es,StéGalln@hewa ltalksanne(agds, r i ¢ h

Fribourg). In Zurich both Swisscom and EWZ build their respective networks. Swisscom de-
velops a 4-fibre model. EWZ has chosen to deploy 4 fibres in each building, but only one to

9
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the building. The negotiations between them are not finished yet, therefore no agreement is

found regarding cooperation. Today, about 180600
EWZ6s broadband net wor k. EWZ does, however, not
According to its plan, 20% of households and companies could be connected to its infrastruc-

ture at the end.

Bern: EWB (AEnergie Wasser Berno)

In December 2009, EWB and Swisscom came to agreement regarding the construction of
multifibre networks in the city of Bern. EWB is in charge of the construction. They would joint-
ly invest about 140 million Swiss francs. The total amount of investments is distributed as a
function of the market share of Swisscom on the broadband market. They plan to achieve
90% of coverage in 5 years.

Basel : | WB glillennd uVe¢r ke Basel 0)

IWB plans to deploy an optical fibre network in the city of Basel. According to its plan, 80%
coverage should be reached by 2020. In March 2009, IWB announced its cooperation with
Swisscom regarding the construction of the local FttH network. They will put several fibres.
Swisscom will not own any fibre, but rent one. Another one will be dedicated to IWB and the
others are considered as reserve. The aim is to guarantee equal access for all providers,
supposed to enhance competition.

St-Gal l : SGSW (ASankt Galler Stadtwerkeo)

SGSW and Swisscom successfully concluded negotiations in August 2009. They will deploy
networks in a co-construction model and put 4 fibres per household. SGSW is in charge of
the construction and owns the networks. Swisscom pays for the use of 2 fibres. They plan to
complete the network in 5 years.

Geneva: SI G (AServices industriels de Gen veo)

SIG plans to invest 184 million Swiss francs during the next 15 years to achieve full coverage
in Geneva. The model chosen is open access in order to allow interested providers to offer
their services. SIG did not conclude any agreement with Swisscom.

Fribourg: Groupe E

Groupe E wants to achieve full coverage of the rural canton of Fribourg. It concluded a co-
construction agreement with Swisscom specifying that 4 fibres will be laid to customers (to
manhole). Groupe E and Swisscom will have one fibre each, while the 2 last fibres will be
kept for interested actors (rent or purchase). At the present time, 2 pilot projects are under
way in Fribourg. If results are conclusive, the model will be extended in order to reach full
coverage in the canton in 2025 (2606000 inhabit a

10



BoR (10) 08b

Obwald: EWO (Elektrizitatswerk Obwalden)

The rural and mountainous canton of Obwald also plans an extensive coverage with optical
fibre networks (single fibre). EWO will build the network between 2010 and 2014. Cost are
expected to be 31 million Swiss francs. At the end, 90% of coverage is planned in the Can-

ton. Obwald does not plan a cooperation model with Swisscom.Onl y @A Open Accesso

2 should be provided for all interested parties.

BAKOM is not aware that the current agreements are binding. Such agreements may there-
fore still be subjects to changes.

Coordination of utilities

In October 2009, several electrical enterprises including EWZ, SIG, EWB, IWB and SGSW
concluded an agreement in order to offer the identical range of wholesale products to service
providers. This should allow synergies of local utilities offers and enable faster development
of national offers for service providers on fibre networks (active line access).

A.3 Cabinet unbundling

A.3.1Croatia

According to the results of the market analysis of market No. 4, cabinet unbundling service
(sub-loop unbundling) must be provided upon receiving reasonable request (within 90 days
from reasonable request). Incumbent must assess whether the request is reasonable in ac-
cordance with the obligation of non discrimination which is also dependent on technical char-
acteristics of its own network.

Access to the unbundled local sub-loop must be provided in two ways:

1. Incumbent must, in those locations where it installed its outside cabinet, while preserving
network integrity, ensure space for the realization of the service of unbundled access to
the local sub-loop, meaning that incumbent must ensure space for the termination of the
operatorés intermediary cabl e.

2. Incumbent must allow the operator, on the basis of its business decisions based on ex-
pertise, to install a street c aslmetwoklthagh
incumbent does not have or does not plan to install its street cabinet on that same point.

11
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A.3.2Denmark
Regulation

Based on the decision of May 1 2009 on the market for wholesale (physical) network infra-
structure access (market 4) TDC has to grant access to collocation in the street cabinets.

If there is not sufficient space in the existing street cabinet to collocate the alternative opera-
tor TDC has to provide virtual collocation. NITA has described that this could be provided by
establishi ng a separate cabinet inptufrBE theb kastodagforth@eCod s st
cable connecting their own and the alternative o

Collocation prices are regulated by using LRAIC and collocation in the street cabinet has to
beapatof TDCO6s reference offer. The information i
include:

9 Information about collocation localities.

1 Procedure for utilization of constructions and central equipments etc., including establish-
ment of collocation for a supplier who has collocation access in several markets.

1 Conditions for those entitled for collocation for access to inspect the places where there is
physical collocation possibility, and places where collocation was denied referring to defi-
cient capacity.

9 Security aspects, that is, the security measures that are taken in the collocation places
and security norms.

9 Virtual utilization of constructions and central equipments etc.

A.3.3 Germany

On December 4 2009 BNetzA specified in a ruling chamber decision the conditions for ac-

cess to Deutsche Telekombébs access infrastructur e
to provide a) access to the street cabinets, b) duct access, c) access to dark fibre (unless

duct access is available). The general obligation to provide these services was already set

out in the regul at cecisjon (Guned2y R007A) Eonc&ming accesdte thed

local loop, street cabinet access and access to ducts and dark fibre without however specify-

ing the concrete access conditions for the services to be provided.

The services co-location at the cabinet, duct access and access to dark fibre constitute an-
nex services for unbundling at a street cabinet.

12
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In the context of the ladder of investment access to the street cabinet reflects the left side of
the ladder showing the access products whereas duct access and access to dark fibre are
el ement s of rightBide (Whaledalegnoduds to reach the access point).

Since summer 2008 Deutsche Telekom and competitors had tried to reach a voluntary

agreement on these issues. I n  Au g usonh requested ,

BNetzA to settle the dispute. This Vodafone case was now settled by BNetzA. Several simi-

lar other cases are pending, but will be decided soon based on the principles of t he

decision.

Based on this decision BNetzA will determine the rates for these access products in a sepa-
rate price control procedure based on the costs of efficient service provision (decision proba-
bly end of March 2010).

Deutsche Telekom is required to provide access to its street cabinets thereby enabling com-
petitors to install their own DSLAMs. The cabinets have sufficient space for up to four further
DSLAMs. Due to waste heat and depending on the power supply co-location may be limited
to two further DSLAMSs in practice.

1 Deutsche Telekom is also required to provide virtual co-location by establishing a sepa-
rate cabinet (connected via a patch cable) in those cases where access to the existing
street cabinet is not possible.

9 Co-location shall be provided for within 6 months.

9 Provision shall take place on a first come first serve basis. T hule ®f priorityd  sfied
the principles of equal opportunities, reasonableness and timeliness. It is considered su-
perior i in particular for practical reasons i compared to other means of allocating possi-
bilities for co-location, such as assignment by lottery or in separate tranches.

However, BNetzA reasoned that scarcity of duct access at a given location is rather
unlikely. Given the economies of scale, a profitable exploitation of a specific street cabinet
is considered only possible for a limited number of operators (in practice one may assume
that for most cabinets there will be not more than two competitors requesting access).
Also, an overlap of co-location requests is likely limited due to the fact that most operators
will not provide service on a nation-wide but rather on a regional scale. For these reasons
BNetzA assumed that in most instances Deutsche Telekom will be able to meet the de-
mand for co-location at a specific location.

In order to better understand the rationale of this it may be helpful to briefly illustrate the
properties of other conceivable mechanisms to assign co-location options:

o Assignment by lottery: Applying a lottery presupposes to determine in advance the de-
gree of scarcity. One may either apply a short or a long time frame for such a lottery. A
short time frame would require all interested parties to identify their demand within that
short period. In practice this would not allow a serious identification of demand. Also,

13
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operators who express their demand after this time frame would de facto be excluded
from access to the cabinet. On the other hand, a long time frame would unduly delay
the practical implementation of the access obligation.

o0 Assignment in separate tranches: Such a timely graduated procedure would require
BNetzA to have an appropriate and feasible measure for: a) the question how to form
such order allotments and b) how to determine the sequence for processing them. In

particular, a) would additionally require BNetzA to reliablyas sess Deut sche Tel

resources to process the requests. All these requirements are not met in practice.

A

In order to prevent hoarding of co-l ocati on space, a Ihforfeitpuplasait or 6 s «©

installs its infrastructure within six months after the provision of co-location.

Deutsche Telekom may exercise its right of repossession if virtual co-location is assured.
Costs incurred by both contract partners resulting from this shift are borne by Deutsche
Telekom.

I n order to provide sufficient space frear
rangegb space assignments in its cabinets.
cabinets would make co-location impossible.

If necessary, Deutsche Telekom has to renew technical systems (for waste heat or power
supply).

Deutsche Telekom is not entitled to an explicit reserve. This would be inappropriate con-
sidering that Deutsche Telekom has not yet submitted a technical migration concept or a
binding time-table.

Fault clearance (in case of cable disruptions) has to be provided within 6 hours.

A.3.4 The Netherlands
Regulation and reference offer

Based on our market 4 analysis of 19 December 2008 KPN is obliged to offer unbundled
access to the street cabinet including the ancillary services collocation and backhaul facili-
ties. An alternative operator has the option to install his own equipment in the street cabinet
or install his equipment in a separate cabinet. The design of the street cabinets facilitates the
access of multiple operators. The backhaul services are offered as dark fiber and Ethernet.
Backhaul is regulated from the street cabinet up to a higher point in the network (the MDF or
an other aggregation point in the incumbents NGN network).

There is a non-discrimination obligation in place and a transparency obligation, including the
obligation the publish a reference offer. KPN is obliged to charge cost-oriented tariffs (EDC).
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Experiences

Street cabinet unbundling became an issue in the Netherlands after the announcement of the
incumbent NGN roll-out plans in 2005. In 2005 KPN announced the phasing out of MDF-
access and a large roll-out to cabinet unbundling (FttC). After this announcement of KPN a
reference offer, including tariffs was implemented between KPN, competitors (mainly Bbned)
under the supervision of OPTA.

The NGN plans of KPN have developed and been altered since 2005. On the one hand MDF
access will be available for a much longer period and KPN and competitors are planning to
offer VDSL from the MDF. On the other hand KPN has chosen a more mixed strategy of Fi-
ber roll-out (FttH and FttO) and VDSL roll-out (FttC and VDSL from the MDF). In this strat-
eqgy fiber roll-out is currently dominating.

Currenty there are 5 FttC pilot cities by the incumbent. The incumbent is first targeting a
commercialization of 450.000 homes passed now before rolling out further. The business
case of subloop unbundling is difficult for competitors.Analysys Mason conducted a study for
OPTA on the business case of subloop unbundling and concluded that due to economies of
scale a business case on FttC by competitors will only be possible on a limited scale, for ex-
ample in areas with mainly business customers. Currently no alternative provider is using the
SDF-access service of the incumbent.

A.3.5 Norway

I n NPTO6s current d e c-loap iurdumdlifig dhereunderr ukbairtdlingdat thes u b
cabinet) is part of the incumbentds regud-ated o
guest and non-discriminatory terms, but no details are given in the decision regarding speci-

fications for the cabinets.

The incumbentoés reference offer containsp-detail
tions) of the offering of both access to sub-loop unbundling and ancillary services.

A.4 Fibre unbundling

A.4.1 Croatia

On the basis of the conducted analysis of market No. 4, it is concluded that incumbent must,
within 90 days from the receipt of a reasonable request for the service of unbundled access
to fibre-based local loop based on point-to-point solution, specify and publish conditions, time
limits and prices of the service of unbundled access to fibre-based local loop based on point-
to-point solution in the reference offer for unbundled access to the local loop and related fa-
cilities.
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A.4.2 The Netherlands
Roll-out of FttH networks

In the Netherlands Reggefiber (which is a joint venture of Reggeborgh and KPN) is rolling out
FttH. The FttH is build as an passive fibre architecture. To each household two individual
fibers are put in. One fiber is mostly used for the provisioning of analoque TV and the other is
used for the provisioning of Ethernet-based internet services. Reggefiber is typical connect-
ing 2500 households to one AreaPoP, where the fibres are connected to the optical distribu-
tion frame (called the ODF). A number of AreaPops (typical 10 - 20) are connected in a fibre-
ring with the CityPoP.

Reggefiber is providing an open access based on
combination with the provisioning of collocation services (in the AreaPoP) and backhaul ser-

vices (from the AreaPoP to the CityPoP). The backhaul services are offered as dark-fibre

services.

In addition to the rollout of FttH networks by Reggefiber also a number of market players

(KPN, EuroFiber, Colt Telecom, Tele2, BT NL, Verizon NL, Ziggo, UPC/Priority telecom,
Deltal/ Zeel andnet, € ) -budof EttO ingtworkss Ih dedse citp business r o | |
areas as well as on business parcs. These rollouts have been done starting in the late 80-

ties and especially on business parcs these are continued to be rolled out.

Regulations

In the market-analyses (finalised December 2008°) the unbundled fibre service (ODF Ac-
cess) is defined in the same market as unbundled local loop services (MDF and SDF Ac-
cess). KPN and its joint venture Reggefiber has been identified as market players with se-
vere market power (SMP) for this wholesale market.

Based on these SMP an access obligation applies for Reggefiber for the non-discriminatory
provisioning of ODF Access and the ancillary services Collocation and Backhaul. This ac-
cess obligations also contains the publication of a Reference Offer (see website Reggefi-
berl0), including tariffs.

For the tariff regulation a separate policy paper has been drawn by OPTA (verwijzing web-
site) in which the pricing principles of tariff regulations for ODF Access is described. Key
point is to strike a balance between stimulating investments (and innovations) and remain a
competitive environment. Based on the principles OPTA has set a tariff ceiling for ODF Ac-
cess, Collocation and Backhaul Services. (see website OPTALL).

9 http://www.opta.nl/nl/actueel/alle-publicaties/publicatie/?id=2805
10 http://www.reggefiber.com/odf-toegang.html
11 http://www.opta.nl/nl/actueel/alle-publicaties/publicatie/?id=2976
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Important element of the tariffs is that the prices depend on the actual CAPEX per line in an
devel oped area (called 6aansl| ui t ¢efthe a&eahfdgnse
or more rural) a different tariff applies. These tariffs range from 12 i 17 Euro per line/per
month (without discount) and 100 Euro installation fee.

The business networks (FttO) can also be technically unbundled, in the same manner as the
rolled out FttH networks. OPTA has decided to include the unbundling of these FttO-
networks in the same market as FttH and MDF unbundled access. And as a result KPN has
to provide unbundeld FttO-Access.

In October 2009 the court decided that there was a lack of evidence in the market analyses
for this conclusion (that FttO belongs to the same market) and asked OPTA to analyse this
more in depth. As a result the remedies for FttO-access have been suspended.

One of the main questions related to motivation of the inclusion of FttO-access in the market
of MDF Access is the perceived price difference (and possibly cost difference) between an
nationwide copper network access and a area-based fibre network access (only in dense
business areas).

Current experiences with regulations of FttH Fibre unbundling

The rollout of FttH progresses according to plan. Currently almost 400k users are connected
to FttH. KPN recently announced plans shows that between 1 and 1,5 Million household are
planned to be connected at the end of 2012. Which is a growth of around 250k households
per year.

The unbundling of FttH shows in almost each area that only one active operator is using the
ODF Access service. This can be KPN or another operator. Multiple ODF Access operators
(within the same area) are only present in a very small number of locations.

KPN has decided to switch to an single fiber solution without analoque TV. This means that

Depend

i n a number of AfKPNO areads one fiber i s not ut i

Within the Industry group under the supervision of OPTA a number of interested market
players and Reggefiber have discussed the reference offer of Reggefiber. One of the out-
comes is that the current collocation design of AreaPoPs will be altered by Reggefiber. The
new design is also allowing for smaller companies to take up the ODF Access service.

Scale is showing to be an important factor in entering the unbundeld access market. Both
scale on the availability of FttH (in the total potential dutch market), but also scale within an
area (e.g. the number of lines per AreaPoP).

The use of passive lines allows operators to choose their own type of technology (e.g.PoN or
PtP or WDM). This allows various type of operators to make use of the network. Also busi-
ness operators are showing interest in using the FttH network for connecting business cus-
tomers. For example EuroFiber (a large fibre-based operator which sells large bandwith ser-
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vices to operators and to business customers) has recently signed an ODF Access agree-
ment with Reggefiber. Also KPN is developing a business portfolio via FttH.

A.5 Enhanced bitstream products currently available

A.5.1 Belgium (VDSL)

In its market analysis decision of January 18" 2008 the Belgian regulator BIPT has forseen
that Belgacom should make a wholesale bitstream access offer based on VDSL?2 available.

On 30™ of September 2009 the BIPT decided to add additional elements to the WBA pro-
posal from Belgacom so that it had enough possibilities and functionalities for the alternative
operators to diversify their retail products.

The Belgian WBA VDSL?2 bitstream offer includes:

- The possibility to give premium clients their own private network with dedicated VLANSs
and symmetric profiles, while for mass market purposes, shared VLANs and asymmetric
profiles with different download speeds are available.

- Different QoS levels: P=0 (best effort), P=1 (low priority), P=3 (medium priority), P=5
(highest priority) and P=6&7 (control functions). Two VLAN per QoS level can be ordered
per OLO.

- Thesizeincrement s of VLANs are chosen smal lecreaseough s
disproportionally when a bigger VLAN is needed.

- Flexible interconnection at regional (5 areas) & local level (MDF). 5 points of interconnect
needed to obtain national coverage.

- Alternative operators have the opportunity to choose their modem type and vendor as
soon as the broadband forum has published its technical requirements on performance
and functionality*® boosting VDSL2 chipset interoperability.

- SLA on provisioning & repair

12 TRml14: VDSL2 Performance Test Plan; TRT15: VDSL2 Functional Test Plan; TR
18
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A.5.2 Croatia
VDSL

Incumbent must, if it is building a network based on FttCab concept, in its reference offer for
wholesale broadband access specify terms and conditions, time limits and prices of bitstream
access service at IP level on the basis of FttCab solution 6 months before offering at the re-
tail level services based on FttCab.

Incumbent must, if it is building a network based on FttCab concept, within 90 days from the
receipt of a reasonable request for bitstream access services at Ethernet and DSLAM levels
or a corresponding point based on FttCab solution, in its reference offer for wholesale broad-
band access specify terms and conditions, time limits and prices of bitstream access service
at Ethernet and DSLAM levels or a corresponding point based on FttCab solution

FTTH

Incumbent must, on 1 January 2010, in its reference offer for wholesale broadband access
specify and publish terms and conditions, time limits and prices of bitstream access service
at IP level on the basis of FttH solution (for both P2P and PON solutions).

Incumbent must, within 90 days from the receipt of a reasonable request for bitstream ac-
cess services at Ethernet and OLT levels or a corresponding point based on FttH solution, in
its reference offer for wholesale broadband access specify and publish terms and conditions,
time limits and prices of bitstream access service at Ethernet and OLT levels or a corre-
sponding point based on FttH solution (for both P2P and PON solutions).

Multicast/VLAN

Incumbent must ensure technical conditions for providing the service of a separate virtual
channel (PVC or VLAN) for VoIP and IPTV, as well as technical conditions for additional 2
private virtual channels which are not explicitly related to a certain service in order to enable
competitors to provide whole range of services to the end users.

Incumbent must, on 1 January 2010, incorporate in the reference offer for wholesale broad-
band access technical conditions for the services of a separate virtual channel for VoIP for
the purpose of providing a publicly available telephone service, for IPTV for the purpose of
providing the service of IPTV, and within 60 days from the receipt of a reasonable request,
for the service of a private virtual channel which is not explicitly related to a certain service.
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A.5.3 Denmark (VDSL)

Regulation

Based on the decision of December 22 2009 on the market for wholesale broadband access
(market 5) the SMP operator TDC has been imposed an obligation to grant access to BSA
via both copper and the cable-TV network.

BSA access via the copper network grants access to broadband from the end user to the:
1 Nearest Ethernet layer 2 switch or an equivalent point (product 1)
1 Nearest Ethernet layer 3 router/switch or an equivalent point (product 2)

9 Ethernet layer 3 router/switch or an equivalent point on a more central location than the
above mentioned solutions, including if necessary transportation in the IP/MPLS network
(product 3)

IPIMPLS

asli

Core-

Product 1

~

Product 2

N _
~

Product 3

Figure: lllustration of the extent of the 3 broadband access products based on copper
BSA access via the cable TV network grants access to broadband from the end user to the:
1 Nearest Ethernet layer 3 router/switch or an equivalent point (product 1)

1 Ethernet layer 3 router/switch or an equivalent point on a more central location than the
above mentioned solutions, including if necessary transportation in the IP/MPLS network
(product 2)
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Figure: lllustration of the extent of the 2 broadband access products based on cable TV

network

TDC shall respectively via the copper network and the cable TV network provide access to
all functionalities that can support a supply of broadband products, devoted to end-users. It is
a requirement that it is used by TDC itself. Regarding the copper network the examples of
such functionalities are multi-channel offerings, multicast and unicast. Regarding the cable
TV network, there are however at this stage to be significant capacity problems in relation to
such services, therefore it would not be reasonable and proportionate to impose TDC to
grant access to multicast on the cable TV network. This is due to the fact that the cable TV
network is access to a shared capacity.

The prices for both BSA via the copper and the cable TV network are regulated by using
LRAIC.

Regarding BSA via the cable TV network there is not yet developed a LRAIC price model.
This model has to be developed and the wholesale prices have to be found before granting
access to BSA. Subsequently the other network operators are able to request access and
TDC has then got an implementation period of 6 months before the access has to be estab-
lished.

TDC has to publish a reference offer for both BSA via the copper and the cable TV network.

A.5.4 Iltaly (ADSL2+, SHDSL, GBE/Fibre, ATM, multicast)

In Italy the Reference Offer for bitstream services includes the technical and economic condi-
tions for the provision, by the incumbent operator (Telecom Italia), of the transmission capac-
ity between the user location and the interconnection interface of the authorized operator
who, in turn, wants to offer broadband services to its customers.
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Telecom ltalia provides bitstream services through the interconnection at the DSLAMs lo-
cated at the MDF sites (SL) which are currently not open to the unbundling access services
(Full Local Loop Unbundling and Shared Access), at the ATM and Ethernet switching nodes
of the data transport network (parent switch, Distant switch), and at the remote IP level node.

Operators can choose the level of network interconnection, to deliver/collect the broadband
traffic generated by their customers, according to own network architecture and principles of
economic convenience.

The following figure shows the bitstream architecture for ATM and Ethernet services.

HNodo
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—
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ATM NodoDistant
ATM
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Trasporto Long Imterconnessione
Distance al Nodo remoto 1P

1
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DSLAM

Interconnesskng
dl Nedo Distant

ATM Network Architecture

Operatore 1
L

Area di '
Raccolta

Operatore n

Ethernet Network Architecture

The ATM bitstream offer includes the following access services from the customer network
termination to the OLO interconnection interface: ADSL, ADSL 2 +, SHDSL, 34/155Mbps
(using ATM/SDH protocol). The Operator pays a flat fee (x Euro/month) for the access com-
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ponent (that can be shared with PSTN/POTS or naked) and a flat fee for transport (y
Euro/kbps) of data traffic from the DSLAMs (of the relevant collect area) to the parent node.
Currently the Ethernet bitstream offer provides ADSL2+/SHDSL access. Optical fiber GBE
access will be included in the terminating Reference Offer.

For both bitstream components (access and transport) AGCOM defined (with decision n.
34/06/CONS and n. 249/07/CONS) a price control mechanism based on cost orientation. It
has just been concluded the new bitstream market analysis (Resolution 525/2009/CONS)
which foresees the use of a price cap (from 2010 to 2012) for access and transport prices
starting from the prices approved for 2009. The cap will be defined according to a LRIC
model to be defined within may 2010. Other ancillary bitstraem services will be based on cost
orientation obtained according to a FDC approach.

Resolution 525/09/CONS confirms the obligation, for the incumbent, to provide multicast ser-
vice at Ethernet level, thus enabling the transmission, from the parent node or from the
DSLAM, of many IP/TV channels to many end customers.

A.5.5 The Netherlands (VDSL, Ethernet/Fibre)
Regulations

In the Netherlands the wholesale broadband & leased line market is divided into 4 individual
markets. The wholesale broadband market consists of the market for low quality wholesale
broadband services (sometimes referred to as consumer bitstream) and the market for high
quality broadband services (sometimes refered to as business bitstream). The overbooking-
factor defines low (> 1:20) and high quality services (1:20 < 1:1). The wholesale leased line
market consist of the market for low capacity lines (<= 20Mb) and the market for high capac-
ity lines (>20Mb). All leased lines are non-overbooked services (1:1).

For all markets KPN has SMP. For WBT-Low Quality no access obligations applies for FttH-
based services. For all other services an access obligations applies. These access obliga-
tions include the publication of a reference offer.

For WBT-Low Quality no price regulation applies.

Important element is that the wholesale provisioning of multicast (especially for the broadcast
of TV) is not part of the access obligations for WBT . This is due to the fact that the TV-
market is not dominated by KPN, but by the cable providers, and is defined as a separate
market. (so no triple play market). So this is not part of the regulated WBT service. Therefore
all service providers offer their TV-services based on their own ULL or FttH network footprint.
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The consumer WBT offer is offered as ATM-based service as well as Ethernet service. This
service is based on a Point-to-Mu |l t i poi nt VLAN with O6best efforto
ADSL2+ and VDSL2 capabilities. (see reference offer KPN13)

The standard business WBT offer consists of an ATM service for ADSL(2+) and SDSL. An
Ethernet Service is under development for VDSL2, FttH and FttO. This developed service is
offered on the basis of a Point-to-Multipoint VLAN with best effort or premium quality. For
FttO services KPN also offers a special business service which is offered on the basis of a
Ethernet Point-to-Point VLAN per connection. It includes premium and best effort service
levels. (see reference offer KPN)

With the introduction of VDSL2 (both as FttC as well as from the central office) a discussion
in the spectral user group has arised about the availability of upload spectrum in the mask.
Business users require high upload speeds (symmetrical), consumer users (with TV) require
asymmetrical bandwith with higher upload speeds. These cannot be combined in one mask.

A5.6 UK

BT Openreach has been developing a range of new bitstream wholesale products for use
over its planned FttC and FttH access networks. These Ethernet-based products, called Ge-
neric Ethernet Access (GEA) are at the trial stage for both GEA-FTTC and GEA-FTTP. While
there are some necessary differences between the variants of GEA (for example the maxi-
mum bit rates that can be achieved), the objective is for the product to be largely technically
neutral of the underlying access technology.

A.5.6.1 Current product description
Some relevant parts of BTOsFId®Ycription of the p

The product is designed to give maximum flexibility for Communication Providers (CPs) to
differentiate their service at the Internet Protocol (IP) layer and above, including setting end
user broadband speeds.

The Ethernet service to the premises is delivered on a single Virtual Local Area Network
(VLAN) and is presented to the CP via one (or more as required by CPs) GEA Connectivity
Handover (1Gbit/s) from an Ethernet switch in the PoH.

The FTTC infrastructure underpinning the product is deployed as an overlay to the existing
copper network between the exchange and the Primary Cross-connection Point (PCP) and

13 www.kpn-wholesale.com
14 http://www.openreach.co.uk/orpg/products/nga/fttc/downloads/GEA_over_FTTC_
Product_Description_Issue_1%205%20[14%20July%202009].pdf
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will provide a fast connection over Very high speed Digital Subscriber Line 2 (VDSL2) as an
alternative to Asymmetric Digital Subscriber Line 2+ (ADSL2+) based broadband over the
traditional exchange-terminated copper network. CPs will be able to provide their broadband
services over this active network connection.

Proposed FTTC Architecture

Hand-Over Node DSLAM PCP End User Premises
| GEA Data

NTE 5 DsL -ﬂ
-
.1

Baseband Voicg
& | enacv

Existing Copper E-side Network D-Side I

Direct
.- Gij

240Va

-
"

GEA Premium Product

Figure: Proposed FTTC Architecture

Baseband voice service can be provided by either the same CP (using either WLR or MPF
products) or a different CP (using WLR) over the existing copper network on the same cop-
per pair used by GEA.

The GEA over FTTC product will offer the following VDSL2 line rates:
- 40Mbit/s Peak downstream, with 2Mbit/s Peak upstream
- 40Mbit/s Peak downstream, with 5Mbit/s Peak upstream (not available until R1100)

The actual rate achieved by the line may be less than 40Mbit/s and is known as the Peak
Information Rate (PIR).

Downstream Prioritisation Rate

Within the overall Peak I nformation Rate for the
will also be applied. When a CP sends traffic at an instantaneous rate above the Prioritisation

Rate, this traffic may be discarded if there is network congestion. We would expect that un-

der congestion, each GEA Data Port will receive the lower of the Prioritisation Rate, or their

current line rate.

The CP can mark traffic as either "Can drop" or "Should not drop" using 802.1p markings as
described in the SIN. This marking is optional. Where the CP has marked frames as "Should
not drop" in the CVLAN, "can drop" and unmarked frames are always dropped from that
CVLAN first. The use of frame marking by a CP for one end user has no impact at all on traf-
fic for any other end user.
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Standard Features

GEA over FTTC service is provided and assured on the Openreach Equivalence Manage-
ment Platform (EMP). Orders and faults can be submitted either via the on-line internet
based Portal or via ebXML transactions (not currently available).

Order and Fault updates are provided to CPs via Keeping Customer Informed (KCI) notifica-
tions, additionally KCI Order and Fault message information is available via the order and
fault trackers.

Connection of the GEA service will involve an Openreach engineer visiting both the roadside
cabinet (PCP) and the end user premises, the end user will be required to be present.

For GEA and WLR/PSTN the CPs providing the services can be different or the same, for
MPF the CP providing the GEA and MPF must be the same.

A.5.6.2 GEA future plans

According to the Undertakings that BT gave Ofcom in 2005, Openreach was not allowed to
controlandoper at e el ectroni c equi p meQfdom agreedB Vabisgionac c e s s
to the Undertakings in June 2009 which allows Openreach to control and operate electronic

equipment necessary to provide super-fast broadband services using FTTC. In response to

comments raised by other CPs about GEA during consultation process, the variation in-

cluded a number of relevant modifications.

Ofcom considered that the GEA active (or electronic) wholesale product could be important
in enabling effective competition in the provision of super-fast broadband services to con-
sumers. One concern raised was the possibility that GEA may not offer sufficient flexibility to
allow CPs to differentiate their retail propositions. Ofcom agreed that such flexibility is impor-
tant to enable effective downstream competition, and have previously consulted on technical
requirements which set out the goals that an active wholesale product should achieve
(known as Ethernet ALA). BT has confirmed to us that it intends that GEA will reflect fully the
goals described in those requirements. A change was made to the variation to make this in-
tention manifest. This change does not provide detailed product specifications, and Ofcom
considered that the appropriate process for their development is engagement between
Openreach and CPs.

Ofcomhave also considered requests to makenOpenr e;
sultation (with its CP customers) more explicit, and to assure further transparency in Open-
reachds approach t o mgtthese coasideratibns, ®fcomagreed witlkFBTl | o wi
changes to the variation which commit Openreach more explicitly to develop its product

roadmap by consulting with its customers and to document clearly the reasons for the deci-

sions it takes on questions put forward in its consultations on active FTTC products.
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The variation requires BT to provide any GEA product in ways which ensure that:

(i) it has robust and scalable processes and systems supporting provision, migration, moni-
toring and fault repair such that Communications Providers using that product are able to
provide their End-Users with a reasonable experience (in terms of delivery within rea-
sonable timescales and with minimal disruption);

(i) its availability, in such locations as that product is offered, satisfies reasonable Commu-
nications Providerso demand;

(iii) it conforms to appropriate industry standards;
(iv) the contracts for its provision include SLAs; and

(v) there is timely delivery against the product roadmap developed in accordance with sec-
tion 5.54.0

and in section 5.54)

(i) it is developed in accordance with a product roadmap developed through effective and
appropriate ongoing consultation with ¢Openre:
ess must consider, on an on-going basis, the specification of that product, the Ofcom
Ethernet Active Line Access, Updated Technical Requirements published on 3 March
2009 as amended from time to time and monitor the development, operation and de-
ployment of that product.

A.6 Duct Access currently available

A.6.1 Austria

By virtue of an amendment of the Austrian Telecommunications Act entering into force as
from August 2009 it is now possible for any communications network operator to request
from an infrastructure owner (e.g. communication, electricity, tele heating, gas, etc.) the joint
use of t hat 0 watians) énfastrOctue,nemgucablecducts, tubes, chambers or
parts of it. Provided that such a request is economically reasonable and technically justified
such infrastructure sharing now has to be granted by law. The legal obligation for granting
infrastructure sharing does not depend on the status of the infrastructure owner, i.e. this ap-
plies to any owner of infrastructure regardless whether that infrastructure owner is providing
communications services itself or not. The infrastructure owner will receive a reasonable
monetary compensation which takes into account costs for building the infrastructure to be
shared including acquisition costs, recurring operational expenses, costs associated with the
sharing, and being based on commercially available charges.
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Furthermore, on the regulatory front duct access will be taken into account as an ancillary
service to sub-loop unbundling on the relevant market for access to physical infrastructures.
In that case duct access could be used for providing backhaul services connecting cabinets
in streets or buildings to the MDF (or a similar concentration point in an NGA) or to an alter-
natveoper at or 6s POP.

In addition, Austrian incumbent operator Telekom Austria recently announced a voluntary
duct offer for all their NGA (new build) areas. Telekom Austria plans to deploy ducts and mi-
croducts to their newly built or adapted NGA access points in street cabinets (FTTC) or build-
ings (FTTB). The offer comprises access to microducts with an inner diameter of 8 mm or 4
mm (with the latter offering space for up to 12 fibres) with one endpoint of the duct being lo-
cated at the central office of a dedicated access area and the other at an access point closer
to the customer within the same access area. The specific modalities of that offer are cur-
rently discussed with alternative operators in an industry working group initiated by Telekom
Austria.

A.6.2 Croatia

Ordinance on Manner and Conditions of Access and Shared Use of Electronic Communica-
tions Infrastructure and Associated Facilities1® that entered into force in December 2008 en-
abled, under fair conditions, the usage of free space in cable ducts to all operators. Free
space and rational usage are clearly defined within the Ordinance. Cases of improved usage
of micro-ducts are also stated. The above mentioned, enables all operators to share the built
infrastructure.

Free space in a cable duct is defined as any unused space greater than the maximum cross
section of the largest cable in a cable duct. Moreover, any cable that has not been used for
longer than 6 months is considered free space as well.

Ordinance puts an obligation that direct pulling in of fiber optics cable into large diameter
duct is not allowed, but a protective small-diameter duct or a microduct must be installed first.
Each cable shall be placed in its own duct or a microduct.

Ordinance also prescribed acceptable combinations of small diameter ducts to fill in the free
space in large diameter ducts, as well the efficient way of using free space by possible com-
binations of small diameter ducts or microducts.

Existing free space in large diameter ducts shall be filled with small diameter ducts, either of
the same or different diameters. The use of the following small-diameter ducts is allowed: PE
20, PE 25, PE 32 and PE 40.

15 http://lwww.hakom.hr/UserDocsimages/dokumenti/Ordinance%200n%20shared%20use%
200f%20infrstructure.pdf
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Table 1 prescribes acceptable combinations of small diameter ducts to fill in the free space in
large diameter ducts.

Tablel
No. | Combination of small diameter pipes | Free space required
1 1XPE40+2xPE32+2XPE25 a > 95 mm
2 2XPE40+2xXPE32 a > 95 mm
3 4xPE32 a > 90 mm
4 1XPE40+2xPE32 a > 85 mm
5 3xPE32 a > 80 mm
6 3xXPE40 g > 95 mm
7 2XPEA40 a > 90 mm
8 <= 14xPE20 0 > 95 mm

On condition that a large diameter duct is occupied only by one cable, Table 2 specifies the
efficient way of using free space by possible combinations of small diameter ducts or micro-
ducts:

Table 2

No. | The existing cable diameter (mm) | Duct combinations to occupy free space
1 |a O 40 PE40+2xPE32

2 |40<00 50 PE32+2xPE25

3 |40<u0O 50 PE25+2xPE20

4 |50<00 60 PE20 +2xPE16/12

5 |50<00 60 MC16/12 +2xMC14/10
6 |[60<00O 70 MC14/10+2xMC12/8
7 |70<00 80 MC12/8+2MC7/4

8 |70<u0O 80 2MC 7/4

9 u>80 -

In case where two or more cables occupy a large diameter duct, and more suitable free
space does not exist in the ducting system, then the available free space shall be used by
pulling in one or maximum two small diameter ducts or a larger number of microducts ena-
bling maximum usage of free space.

All duct combinations, in accordance with the detailed plan shall be pulled into the free space
simultaneously. All pulled in ducts become the property of the infrastructure operator.

The operator for whom such detailed plan has been produced is liable to pay the expenses
of the installation works according to the detailed plan (pulling out of unused cable, pulling in
ducts to fully occupy the free space, maintenance or widening of ducts and similar).

29



BoR (10) 08b

Available space within small diameter ducts can be filled with one or more microducts of ap-
propriate diameter. Table 3 specifies possible types of microducts that can be installed within
small diameter ducts (combination of various microducts types is permitted):

Table 3
Outer diameter of the duct | Maximum number of microducts that can be in-
(mm) stalled
12/10 10/8 7/5.5
50 7 8 15
40 4 5 10
32 2 3 7
25 1 1 3

A.6.3 Denmark
Regulation

Based on the decision of May 1 2009 on the market for wholesale (physical) network infra-
structure access (market 4) the SMP operator TDC has to grant access to unbundled local
loops.

Furthermore TDC is imposed an obligation to grant access to the backhaul section from ad-
vanced connection points to a higher-lying point in the network.

TDC shall grant access to the backhaul section in two versions:
1. Access to using TDCOlsnsducts in backhaul sect
2. Access to renting unbundled (whole) fibre (dark fibre) in backhaul sections

The prices are regulated by using LRAIC and TDC has to publish a reference offer contain-
ing access to backhaul (ducts and dark fiber) with particularly regarding backhaul information
such as:

9 Information about ducts.

9 Procedures for utilization of ducts, under this, for establishing and carrying forward own

A

and other operatorsoé6 traffic.
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A.6.4 France
Ducts access obligation under market 4 analysis
In July 2008, ARCEP published its analysis of market 416:

- ARCERP identified a relevant market, including all the physical infrastructures used for
broadband (access to the copper loop) and very high broadband (access to the fiber loop,
access to ducts)

- France Télécom was considered to have SMP on the whole relevant market

- ARCEP mandated France Télécom to give access to its copper pair and to its ducts on a
transparent and non-discriminatory basis and at cost-oriented tariffs

- ARCEP did not put any asymmetrical obligation to France Télécom on access to the fiber
loop at this point, considering the symmetrical obligations for the sharing of the last part of
the fiber |l oop, set up with the adoptiom of th
gust 2008.

Access to existing civil works infrastructures (ducts and chambers) was considered by
ARCEP to permit to change considerably the business model of an operator who rolls out its
optical fiber local loop network. Alternative operators initially announced their deployment
only in cities where alternative civil works infrastructures exist (sewer system in Paris).
Access to existing ducts had to be ensured to encourage all operators to invest in new opti-
cal fiber access networks. In this context, the ducts of France Telecom, inherited for the for-
mer monopoly, were considered as an « essential facilities ».

Preparatory works

ARCEP engaged works on the wholesale ac20ss of f
(technical discussions with France Télécom, workshops gathering all operators chaired by
ARCEPE¢)

During the summer 2007, ARCEP made an audit of the availability of spare capacity in
France T® ®comds duct s

- the audit was done in some areas in 10 cities, with the collaboration of France Télécom

- the audit showed that there were availabilityi n Fr ance T® ®combés duct s
rolls-out of several fiber optical networks in parallel

- although, the availability was relatively heterogeneous between the different cities and the
different areas (downtown, suburbs, newly constructed areas etc.).

16 Decision n° 08-0835
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A first wholesale offer was proposed by France Télécom to the operators at the end of 2007,
on a commercial basis, under the pressure of the engagement of a procedure by the Compe-
tition authority, so as to do experiments in order to test and validate the processes and engi-
neering rules suggested by France Telecom.

Ducts reference offer of France Télécom

France Télécom released the first public version of the reference offer to wholesale access to
its ducts on September 2008. A second version was published on April 200917,

The access to ducts is authorized for fiber cables on the purpose of Fttx networks only. The
offer can not be used for copper or coaxial cables, or for fiber backhaul networks.

The access does not consist on the rental of a single duct on its own, but rather on a right of
way for fiber cables.

Operational process

The main objective of the ducts access offer, on the operational aspect, was to enable alter-
native operators to be as autonomous as possible, in the different parts of the process.

Thus, France Télécom lets the alternative operators realize the main parts of the operational
process (assessment of the spare availability, roll out of fiber cables..), and only intervenes in
the verification parts (cf. diagram below). Alternative operators have to give guarantees to
France Télécom concerning the work of their subcontractors, regarding security, integrity of
the network...

Expression Firms
: : . .of needs orders
Prior i Preparatory i Engineering u =
informations : studies : study . .
Studies 3 Agreement
phase . phase - .

France Télécom has to provide preliminary data to alternative operators concerning the loca-
lization and the capacity of its ducts network. France Télécom has regional data bases, some
through GIS (geographical information system), but the information is not reliable regarding
the availability of spare capacity.

All the data collected by a first operator rolling out its fiber cables on an area, regarding the
spare capacity, is gathered by France Télécom, and is at the disposal of other operators.

17 http://www.orange.com/fr_FR/groupe/reseau/documentation/att00005989/Offre_ GC__
version_du_29 04 2009 publiee.pdf
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In particular, under the non discrimination obligation, France Télécom has to apply the same
process for its own rolls out, through the determination of protocols for internal provision.

Discussions on operational process with France Télécom and alternative operators are still in
place in workshops chaired by ARCEP.

Engineering rules

Engineering rules are defined, so as to share the capacity between several fiber networks
and to avoid cases of preemption.

The principles of the engineering rules are :

optimization of the available space, with the use of sub-ducts

obligation to leave as much space available as the space usedf or onebs fi ber

possibility of installation of passive equipment in the chambers

specific rules for adductions of buildings
France Telecom has also to apply these engineering rules for its own rolls out.

ARCEP is gathering data on rolls out so as to discuss these rules with France Télécom and
make improvements.

Tariffs

calt

Tariffs of the access to France T®| ®cbDaéesm- duct s

ber 2009, ARCEP released a public consultation on the economics conditions of the access
to the civil engineering infrastructures of France Télécom18,

The ducts infrastructures of about 450 000 kilometers, accompanied by air support in less
dense areas, actually bear the copper cables of the telephony network and represent a cost
of about one billion euros per year for France Telecom. This cost is being recovered through
all the wholesale and retail products, which use the 32 million pairs of the copper telephony
net work, at a cost of about 30 per month per

With FTTx deployment, this cost will have to be borne jointly by the copper and fiber net-
works, through the ducts offer, in a context where, over time, copper is likely to disappear
and be replaced by fiber.

18 http://www.arcep.fr/uploads/tx_gspublication/consult-acces-genie-civil-ft-171209.pdf
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A.6.5 Germany

Based on its decision of June 27, 2007 requiring Deutsche Telekom to provide duct access,
BNetzA specified in its decision of December 4 2009 the conditions to provide duct access
between the MDF and the street cabinet. The provision of duct access constitutes an annex
service to unbundling at the street cabinet (see above A.3.1 Cabinet Unbundling).

1 The competitor itself may install fibre cables. If this had to be done by Deutsche Telekom,
t he c¢ o mfdlexibilitytwouldde reduced as it would rely on Deutsche Telekom (in par-
ticular in cases of fault clearance).

T BNetzA ruled that this does not i nfriegagse upon
network security. To take account of that the competitor may only access cable ducts su-
pervised by Deutsche Telekom representatives.

1 Access is provided only to a fourth of the duct. It is reasoned that an even greater granu-
larity was not justifiedc onsi dering that the economies of sc
accessible) do not allow an efficient utilization by more operators.

1 In case there is not enough space between MDF and cabinet to provide a complete duct
or a quarter duct, Deutsche Telekom shall provide the vacant space, if it is possible to ei-
ther install a duct divider subsequently or to lay optical fibres.

1 Duct access shall be provided within 6 monthsaf t er t he competitords or
frame was considered reasonable because Deutsche Telekom needs to have sufficient
flexibility to meet this time frame even in cases of simultaneous orders by several com-
petitors.

9 Furthermore, it may terminate this provision with 18 months notice if the cable ducts are
closed or relocated. In the latter case Deutsche Telekom must assure the availability of
duct capacity between MDF and street cabinet (without a one-off fee).

1 Deutsche Telekom may exercise its right of repossession if it provides dark fibre instead.

1 Competitors may also deploy microducts. Thus, the competitor may e.g. install such mi-
croducts in the fourth of the duct that is assigned to him. Generally, there is no obligation
for Deutsche Telekom to grant access to microducts.

I DTAG is entitled to dispose of one complete duct as a reserve to guarantee quick fault
clearance in case of damage to cables. On the
a second empty duct as a reserve for further network roll-out was rejected as a further fi-
bre roll-out to the building or home would render street cabinets (and active technology
deployed there) dispensable. Furthermore, Deutsche Telekom currently does not have
concrete plans for such a FttH or FttB roll-out.
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A.6.6 Lithuania

Legal basis

An obligation for symmetrical infrastructure (facility) sharing was established in Lithuania un-
der the Law on Electronic Communications and is in place since 200419, In 2005 RRT has
issued detailed rules20 that describe principles of sharing of infrastructure that could be used
to provide electronic communications services (hereinafter i Regulation).

This Regulation is applicable to all legal and natural persons owing infrastructure which is
suitable for the construction of electronic communications networks and defines a list of
grounds for denial to share infrastructure. It does not specify any transparency obligation.
Any provider of electronic communications networks or another person controlling the rele-
vant infrastructure should permit, on non-discriminatory terms, the sharing of the existing
electronic communications infrastructure as well as of other relevant pipelines, cable ducts,
collectors, towers, masts, buildings and other facilities or installation of electronic communi-
cations infrastructure where this is cost efficient and does not require significant additional
work?21,

Availability

The largest owner of the duct infrastructure used for electronic communications networks in
Lithuania is the incumbent TEO LT, AB and it is the only operator having public commercial
offer for infrastructure sharing services (including access to the ducts, antenna sites, etc.)
since 2005. Among other duct access providers there are ISPs, Cable TV operators, provid-
ers of Dark fiber, and utilities.

Duct access is a workable service in Lithuania since early 2005. According to RRT in 2009
Q1, every second operator in Lithuania used duct access services (78 of 160 electronic net-
work and service providers). TEO LT, AB, does not distinguish access to ducts whether it is
before MDF, between MDF and street cabinet, or beyond street cabinet.

In order to obtain duct access operators are required to provide a printed map indicating the
duct routes which they intend to share. An electronic map indicating duct routes is not avail-
able. Operators can obtain information on duct routes from municipalities. Technical analysis
is carried out by the incumbent in order to find out whether it is possible to lease a duct or
not22,

19 http://wwwa3.Irs.It/pls/inter2/dokpaieska.showdoc_|?p_id=242679

200nly in lithuanian: Elektronini O rygi O infrastrukt]I
http://www3.Irs.It/pls/inter3/dokpaieska.showdoc_|?p_id=344388

21 Law on Electronic Communications , Article 39.

22 Charges for technical analysis services is: 162 EUR/km for ducts up to 1 km; 0,162 EUR/m for
ducts in excess of 1 km (excl. VAT). After last cost review in 2008, charge was increased from
122 EUR/km to 162 EUR/km
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Price regulation

Prices of access to infrastructure (one-off charges and periodical charges) are regulated ac-
cording to provisions of Regulation, but not by obligations imposed on SMP. Regulation ap-
plies to all infrastructure providers (not only to particular operators designated as having
SMP in a particular market susceptible to ex-ante regulation). According to Regulation
charges for technical analysis services (usually it is one-off charge) should be cost based,
but RRT a priori has not set a cost accounting and a cost valuation method. A charge for
technical analysis services should be should published publicly. RRT, by its own initiative,
may require changing the charge for technical analysis services if it does not represent cost.
Other chargers should be commercially negotiated. But if parties do not agree on charges,
RRT when solving a dispute may set a reasonable charge. Decision of RRT would be based
on information about cost directly or indirectly available to RRT. According to current Regula-
tion, the ruling of RRT would apply to parties having a dispute, but not to all parties already
leasing (or planning to lease) infrastructure

Costs

The charge for technical analysis according to Regulation should be cost based. Costs are
calculated by TEO LT, AB according to FDC+HCA methodology.

One off charge cover: application analysis cost, technical analysis (transportation to ducts,
analysis of free space in ducts) cost, cost related with preparation of duct schemes, cost re-
lated with provisions of documentation to lessee, return on investment (ROI).

Monthly fees for shared duct cover depreciation of ducts, billing cost, maintenance cost,
common cost, customer care cost, ROI23. Once a year any operator (not only TEO LT, AB,
but any operator providing services) has a right to review charges if cost have changed?24.
According to the Regulation, in case the parties have not agreed on charges and the dispute
was brought to RRT to clarify the dispute, RRT may set a reasonable charge for infrastruc-
ture services.2>

23 Monthly fee from the public offer is ~30 EUR/month per 1 km of the ducts (excl. VAT). Cost by
TEO LT, AB, are calculated according to FDC+HCA methodology.

24 Last review by TEO LT, AB, was done in 2008 and price increased from 25 to 30 EUR/month per
1 km of the ducts.

25 Prices of access to infrastructure are regulated according to national legislation (secondary legis-
lation) for infrastructure sharing, but not by obligations imposed on SMP. This regulation applies
to all infrastructure providers (not only to particular operators designated as having SMP in a par-
ticular market susceptible to ex-ante regulation). According to national legislation charges for
technical analysis services (usually it is one-off charge) should be cost based, but RRT a priori
has not set a cost accounting and a cost valuation method. RRT may require changing the
charge for technical analysis services if it does not represent cost. Other chargers should be
commercially negotiated. But if parties do not agree on charges, RRT when solving a dispute may
set a reason-able charge. Decision of RRT would be based on information about cost directly or
indirectly available to RRT. According to current regulation, the ruling of RRT would apply to par-
ties having a dispute, but not to all parties already leasing (or planning to lease) infrastructure.
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A.6.7 Norway
Duct Access

In NPT6s decision for market 4, d u ation of offeriegs s i S
co-location. According to our decision, co-location (hereunder space in ducts to requesting

parties) shall be given on reasonable request, non-discriminatory terms, and to prices based

on the principle of cost orientation. However, no details are given in our decision regarding

sizes of ducts.

A.6.8 Portugal
Access to information within the duct reference offer

The decision of the Portuguese NRA of July 2004 which set out the minimum requisites for a
reference offer of access to ducts included an obligation on the incumbent to build and main-
tain a database on ducts and associated infra-structure to be accessed by the beneficiaries
of this reference offer, which came into force in June 2006.

In subsequent decisions, it was established that should be make available information com-
prised in the database regarding ducts and associated infrastructure and respective availabil-
ity at an Extranet page, with the respective price oriented to costs (mainly related to IT up-
dayes)26. A key principle is that only those incremental costs arising as a result of the obliga-
tion imposed on the incumbent to develop a database for access by the beneficiaries of this
offer shall be considered relevant, i.e., any costs incurred in the absence of the imposition of
the obligation concerned, should not, a priori, be accepted for the purpose of setting the price
of the database access service2’.

The accepted criteria of allocation of annual costs resulted in an annual price per region
28and per beneficiary, regardless of the number of consultations or the number of ducts
used, provided that the price is based on the incremental cost of providing the database ser-
vice.

In 2005, the incumbent stated that it did not have information with respect to duct occupation,
whereby a survey was necessary in all duct segments, equivalent to the opening of more

26 Following a sufficient detail and breakdown of the cost categories, clearly identification of the
additional costs that arose as a result of the obligation to provide access to the database and es-
timation for the total annual cost for the provision of this access for the coming years, taking into
account the depreciation considered for CAPEX (the CAPEX depreciation period adopted by the
incumbent is 10 years for human capital (labour) and 3 years for the IT systems);
27 Therefore no regard should be given to costs connected to: (a) local surveys needed for the pro-
vision of information on conduits; (b) updating records; or (c) the acquisition of cartographic in-
formation, as they are already incurred by the incumbent and used for other purposes.
28 Grouping the regions (ADistrictsid) on the basis of
regions).
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than 250.000 manholes, and the expected duration of this action would be three years2®. The
work started in 2006, with the main urban centres, and it is not yet concluded.

Sharing of infrastructure

A Decree-Law, published in May of 2009, included the definition of the framework that ap-
plies to the development of and investment in NGA, such as an effective and non-
discriminatory access to (all) ducts and other infrastructures i suitable for the accommoda-
tion of electronic communications networks i , regardless of the respective owner30, the pro-
vision for technical standards on infrastructures for telecommunications in housing develop-
ments, urban settlements and concentrations of buildings, and the adoption of solutions
aimed at eliminating or reducing vertical barriers to the roll out of fibre optics, so as to pre-
vent the first operator from monopolizing the access to buildings.

ThisDecree-Law al so sets out the systemds genenr
petition, open access to present and future infrastructures, non-discrimination, effectiveness
and transparency (e.g., by the use of harmonised procedures).

The access to infrastructures must be ensured in equal, transparent and non-discriminatory
conditions, subject to cost-orientated remuneration conditions.

In parallel, a centralised information system (SIC) is established, containing data of infra-
structures held by public bodies and by operators. This system is deemed fundamental for an
open and effective access31. Through it will be possible to access information on procedures
and conditions for the allocation of rights of way, information on advertisements of construc-
tion of new ducts and other infrastructures, comprehensive and geo-referenced information
on all infrastructures, held by public bodies or by electronic communications companies, and
information on procedures and conditions that apply to the access to and use of each of the
referred infrastructures. It shall also allow the NRA to ensure a close and effective enforce-
ment of obligations provided in the Decree-Law.

A specific chapter defines, for the first time, the legal regime that applies to telecommunica-
tions infrastructures in housing developments, urban settlements and concentrations of build-
ings. The NRA is required to issue technical standards on the design and set up of these
infrastructures, as previously done for infrastructures for telecommunications in buildings

29 Including the adaptation of existing IT systems for the provision of the record information and,
most important, field survey to compile information and update records of the GIS in order to
provide information on the occupation of the ducts and with the identification and characterisation
of the cable or cables installed in each hole of the duct/sub-duct.

30 This law determines that the incumbent (concessionary of the telecommunications public service)
remains subject to the stricter rules coming from the Electronic Communications Law and meas-
ures adopted by the NRA. Also, privative networks of holders of sovereign power, of the Ministry
for National Defence, of security, emergency and civil protection forces and services, are not
covered by this Decree-Law, on account of their special nature and purpose.

31 As it may be a great help in the planning of other networks and in the scope of territorial planning.
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(ITED). The compulsory set up of fibre optics in the scope of the ITED has been laid down, in
addition to that of copper and coaxial cable, which has been compulsory so far.

Rules have been laid down not only to promote the set up of fibre optics in buildings but also
to avoid monopolization of ITED infrastructures by the first operator, by imposing sharing of
the new (or upgraded) infra-structure within the bulding. The first operator to reach a (already
built32) building has to install at least two fibres per home (apartment) and associated infra-
structure to be shared by other operators (e.g. vertical infra-structure and ODF).

A.6.9 Spain

Remedies imposed

The scope of the wholesale market 4 as analyzed by CMT includes unbundling of the copper
loop and subloops.

However, civil works infrastructure are considered associated resources and thus obligations
can be imposed on them. As a result CMT imposed the following remedies to Telefonica:

- To meet reasonable requests for access to infrastructure resources.
o Ancillary services such as collocation in FTTH exchanges must be provided as well.

0 When technical barriers arise, Telefonica must offer alternatives (including dark fibre
rental).

- Prices are regulated (cost oriented), and entail CMT approval.

- Transparency in access conditions: Telefonica is obliged to provide information on civil
infrastructurestofac i | i t ate operatorodés deployment plans

o Reference offer, including technical specifications (rules about space usage in ducts,
criteria to determine space availability), procedures, provision timings and prices asso-
ciated to the wholesale service provision.

o Technical and physical characteristics of the infrastructures associated to exchanges,
including space availability.

o Information about Telefonica FTTH deployment plans: optical nodes and its associated
coverage area.

- Non discrimination. Telefonica must communicate the following information to CMT:

32 For new buildings, the same rule applies, but the responsible for the installation of infra-structure
and cabling is the owner.
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o0 Quality parameters, quarterly provided (for both wholesale and equivalent self-supply
activities).

0 Agreements reached between interested parties.

Reference offer

Telefonica published a reference offer in march 2009 which was revised by CMT November
2009, which included the following aspects:

- On-line information system providing cartographic maps with graphic representations of
ducts, manholes, handholes and poles.

- Procedures and information systems to request information about space availability in
infrastructures.

- Procedures and information systems to request effective occupation of infrastructures.
- Technical specifications (rules about space usage in ducts, space availability criteria).
- Associated SLA and prices.

Scope of the reference offer

Ducts subject to the access obligation are those located in urban areas; they can be used to
deploy any infrastructure related to NGA, and that includes optical fibre and coaxial cables,
but excludes copper pairs. They can also be used to connect base stations of mobile opera-
tors.

Exchange Buildings
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Reference offer for duct access
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Provision of information on infrastructures
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Telefonica has deployed information systems where operators have on-line access to
graphic representations of ducts, manholes, handholes and poles. Thus operators can iden-

tify infrastructure elements and generate occupation requests.

“Wolver a Consultas
Wolver & Seleccion Central

Service level agreements

The wholesale service is subject to the following SLA:

i e ==

= ':. C@ r p e Central: BARCELONA / CATALUNYA 0810002 Wwﬂm

Phase Ma(xd.;)yesr)iod
Operator occupation request To
Operator confirms 2
Occupation request validated by Telefonica 10
Proposal of date to carry out a joint on-site survey 10
Fulfilment of joint on-site survey 10
Operator provides to Telefonica technical plan with details agreed in joint survey Not defined
Telefonica confirms technical plan 5
Operator holds occupation rights 6 months

Engineering rules

Subducting is mandatory. Subducts are considered the occupation unit, i.e. only whole sub-
duct is provided to operators. Fibre from different operators can not share the same duct or

subduct.
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Alternative subducting methods based on flexible textile materials are admitted when space
availability is limited.

The maximum usable section in ducts or subducts is established in 40%.

Criteria to determine availability of space has been defined. Telefonica has the right to re-
serve two subducts (eventually only one or none in sections close to buildings) for universal
service and maintenance tasks.

Procedures have been defined to intercept and occupy chambers: opening chambers, install-
ing cables and passive elements, drilling chamber walls, etc.

Subducting with rigid tubes. Subducting with flexible textile solutions.

Alternative solutions

When routes are saturated, Telefonica must provide alternative routes that are end-to-end
equivalent to the initially requested. Such situations can not cause delays in the provision of
access to Telefonicabs infrastructures.

Figure: Provision of alternative route

When alternative routes are unreasonable (excessive length), operators can request the pro-
vision of dark fibre.

Collocation and tie cable

The reference offer includes procedures for the provision of tie cable to connect the optical
equi pment install ed by o0 p ees aithdhe setworks dépleyleccih oni c a b
the street infrastructures.
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Exchange

Cable with 64, 128 o 256 fibres

Manhole Manhole

Figure: Collocation an tie cable

A.6.10 Switzerland
Legal basis

According to the Swiss Telecommunications Act, an SMP operator must provide access to
ducts if capacity is available. Furthermore, an SMP operator must enable access to an online
system providing information concerning the location of ducts and chambers and free capac-
ity in ducts if this is known.

Initial reference offer

Swisscom, the incumbent operator in Switzerland, published an reference offer for access to
ducts33 in 2007 following the entry into force of the above-mentioned Telecommunications
Act. This included access to ducts constructed before 2007 subject to the condition of as-
sessment of market dominance for a given route within the scope of the feasibility analysis in
the individual case. The offer defined criteria to determine space availability, technical speci-
fications and the charges per meter of cable per month (including chambers) and charges for
related service procedures. The following services were offered on a time basis with a re-
lated hourly rate: feasibility analysis (assessment of available capacity, tender for project
planning; within 15 days), project planning (information to feed the cable into the tube: where,
how, ...), service assurance and various service fulfilment procedures. Furthermore Swiss-
com made available an online system presenting cartographic maps and identifying the loca-
tion of ducts and chambers, but without specifying available capacity.

33 Only available in German:
http://www.swisscom.ch/ws/products/FMGProdukte/KK+FMG/index.htm
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Revised reference offer

Following legal challenges from alternative operators, the Swiss Regulatory Authority (Com-
Com) carried out a market analysis and revised the Swisscom offer34 35,

In the market analysis, ComCom f ound that Swisscom hsssomSMP
d u c t s mustatheréfore provide access to all ducts subject to available capacity. The main
arguments for this finding were:

9 There are no real substitutes with comparable characteristics

T All operators are dependenton Swi s s cnetnopotogy and Swi s s cs exchanges are
only accessible via Swisscom ducts

1 Swisscom is the only owner of a country-wide duct network which reaches almost all
buildings in the whole country

9 The high cost of civil works for changing from one duct system to another

T Local or punctual duct alternatives cannot discipline Swisscomd market behaviour.
The NRA imposed cost oriented prices for the year 2009 as follows:

1 Monthly charge per meter cable (including chambers): 10.135

i Feasibility analysis: 1204 per case

1 Project planning: U102 per hour

1 Service assurance: 192 per hour

1 Service fulfilment procedures: (102 per hour

Furthermore, the NRA imposed the obligation to provide online access to the same informa-
tion and databases regarding the location of ducts / chambers and available capacity as are
available to Swisscom for its own purposes. This online access must be provided at cost-
oriented prices by the end of 2010 at the latest and this will replace the feasibility analysis.

Other topics such as criteria to determine space availability, SLAs or dark fibre as an alterna-
tive to occupied ducts were not the subject of a legal challenge and the NRA could therefore
not intervene.

34 Only available in German: http://www.comcom.admin.ch/themen/00500/index.html?lang=de
35 Note: according to the Swiss ex post regime, the NRA can only intervene in the case of legal
challenges brought by other operators.
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A.7 Access to Dark Fibre

A.7.1 Croatia

On the basis of the conducted analysis of market No. 4, it is concluded that SMP operator
must lease dark fibre to the operator if duct access is not possible due to the technically or
physically limitations of free space. Similar to duct access, access to dark fibre is an annex
service (backhaul) to unbundling at the street cabinet (FttC solutions).

In relation to the obligation imposed on SMP operator as part of the obligation of access and
concerning the provision of the service of leasing of dark fibre, lay down conditions, time lim-
its and prices of the service of leasing of dark fibre in the reference offer for unbundled ac-
cess to the local loop and related facilities within 90 days from the receipt of a reasonable
request. The NRA may, in a special procedure, amend the prices and conditions for the pro-
vision of the service if it does not find them reasonable and justified.

A.7.2 Germany

Furthermore, BNetzA specified in its decision as of December 4 2009 the conditions provide
access to dark fibre. Deutsche Telekom is obliged to provide duct access if duct access is
not possible due to limitations of free space. Similar to duct access, access to dark fibre is an
annex service to unbundling at the street cabinet.

1 Competitors are granted access to one fibre pair per DSLAM between MDF and street
cabinet.

T Deutsche Telekom is entitled to a ranfeeduickk reser
fault clearance. The size of this reserve depends on the number of optical fibres (ranging
from2i10 fibres as reserve; 2 if O 24 fibres [ 1C¢

1 Generally, Deutsche Telekom is not obliged to lay additional fibres. No scarcity is as-
sumed if Deutsche Telekom has deployed microducts between MDF and street cabinets
into which fibres can be installed. BNetzA reasoned that a major reason for deploying
such microducts is the possibility to easily increase capacities at a later stage.

1 Competitors may use the dark fibre not only to provide retail services but also for the pro-
vision of wholesale services.

A.7.3 Norway

In Norway, the incumbent is obliged to grant access to dark fibre (on reasonable request).
Dark fibre is included in (old) market 14 (in Norway, defined as leased lines with capacities
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above 8 Mbit/s). There is no direct price regulation of this market, but access shall be given
on non-discriminatory terms. Also, the incumbent is obliged to publish a reference offer in-
cluding prices, terms, technical descriptions and SLAs.
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