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1. Introduction

With the rising user demand for bandwidth, infrasture upgrade and buildout of electronic
communication networks has become a topic of fostnmaportance not only in regulatory
discussion but also for the competitiveness of Eéiider States. Regulation at its early stage
back in the late 90s and subsequent years hadsedusn opening up existing telecom
markets and enable market entry by new playersby.gbliging incumbent fixed network
operators to allow call-by-call, carrier preselentiand local loop unbundling on their
networks and by setting asymmetric terminationsratefavour of mobile networks due to
high frequency cost. Internet services via leasegisland narrowband data services on the
copper line were replaced by fixed broadband sesvigst provided by cable operators and
DSL incumbents. Regional carriers began to sucekgsiarket broadband access lines
based on unbundling and added bitstream servioes fhne incumbent as a complement to
reach complete coverage of their retail broadbamdices in areas beyond their commercial
footprint. Following the successful implementatioh UMTS in mobile networks and the
advent of smartphones in recent years, mobile Iyaad services have begun to play an
increasingly important role. Mobile devices likélets or smartphones and even TV sets are
used at residential homes in WLAN environments Wiias contributed to the rising demand
for bandwidth. With the introduction of new techogies to copper networks like bonding,
vectoring or phantoming and at the same time magdsifvastructure buildout measures for
hybrid FTTx networks e.g. by laying optical cabkesd putting VDSL2 DSLAM cards in
street cabinets, DSL incumbents try to exploit &xgs network resources and intend to
maintain their retail subscriber base instead eimgeresidential customers shift to mobile
networks.

In many cases, fixed network incumbents are als® Slerators on the relevant markets for
wholesale access to physical network infrastructuresholesale broadband access martkets
or both. They often have a more favourable situatiompared to their competitors regarding
financial resources, an existing network and custobpase and are increasingly offering very
large bandwidth broadband products to their custsnb@ased on FTTx network buildout
combined with an optimization of network resourbgsdeployment of the above mentioned
technologies in their copper access networks. TINGA broadband services are easily
replicable by cable operators who dispose of owrastructure and powerful transmission
technologies like DOCSIS 3.0 on their coax netwodksl also by other infrastructure
providers with access to retail customers likeitig8 or municipal telecom providers
disposing of a well-developed fibre infrastructure densely populated areas. However,
broadband products with very large bandwidths cabeaso easily replicated by competitive
carriers without proper infrastructure whose bra@ambservice proposals are mainly based on
unbundled copper loops serviced from the local argke and on complementary bitstream
services. Those operators now face the problemobforing able to expand their service
bandwidths beyond some 16 Mbit/s if based on coiweal transmission technologies like
e.g. ADSL2+ or SDSL due to an insufficient subseribootprint at the street cabinet which
prevents the construction of a valid business t@sgub-loop unbundling.

National regulators find themselves in a complidatguation: on the one hand, rising
demand for bandwidth requires that innovative pobslloe made available to subscribers of
electronic communication services. Without a higlalgy infrastructure for electronic

communication services, EU Member States will netable to reach the Digital Agenda

Markets 4 and 5 as defined by Commission Recomntiemd2007/879/EC of Dec. 17, 2007, OJ L 344, Dec.
28, 2007, p. 65 on relevant product and servic&ketamwithin the electronic communications sectacsptible
to ex ante regulation in accordance with Direc2082/21/EC



targets for fast and superfast broadband so oftekeel at political level. On the other hand,
the expansion of sector-specific regulation inQe has led to new business models. Some of
the regulatory remedies introduced at that time maponer or later and depending on the
maturity of telecom markets in the Member Stateceomed — reach the end of their life cycle
like carrier preselection in fixed networks whichshlost some of its importance with the
development of voice over broadband and VoIP. Hawrehe situation cannot be considered
to be equal with local loop unbundling (LLU) dueddhigher degree of sunk cost resulting
from investment in collocation and backhaul as wadl equipment placed at the local
exchange. Probably, the greater risk incurred by Idperators as well as the need for and
trust in regulatory predictability should be reflett by adequate regulatory measures in the
light of new developments. In addition, many al&give operators may have difficulties to
keep pace with the technological network upgradé®duced by the incumbent due to a
smaller subscriber base and a resulting lack oh@mies of scale and scope for sub-loop
unbundling.

The situation of competing LLU carriers does notdree easier if infrastructure buildout
measures by the incumbent lead to a situation wiherprovision of DSL broadband services
from the local exchange will cause interferencethviiigh bandwidth (VDSL2) services
provided from the access remote unit (ARU, strabiret). Such interference may be avoided
by using Power Spectrum Density (PSD) shaping wirewiding the broadband service from
the ARU (in order not to harm broadband servicevigion from the local exchange) but
results either in a significant loss of performafmethe service provided from the ARU or in
a multiplication of the number of ARUs needed fosatisfying service bandwidth. In the
aforementioned situation, the underlying busines® avill not be able to justify the financial
expenditure incurred by the incumbent for the nekwapgrade. A VDSL2 DSLAM
deployment at the ARU without PSD shaping requaditional limitations for the signal of
existing DSL services provided from the local exato avoid interference. In such case, a
competitive equilibrium can only be maintained lifet alternative provider is offered a
wholesale product at a different network layer \aheanables him to continuously provide
existing services and to replicate high-bandwidttait broadband services offered by the
incumbent to customers in a network-buildout area.

Several regulators throughout Europe as well asré¢leyant Commission services (mainly
DG Connect — the former DG Information Society ateldia — and DG Competition) have
tried in recent years to find answers to the qoastimentioned above. As an example,
reference is made to the NGA Recommendation whah thied to give guidance for the
regulatory approach to NGA deployment to be folldviy Member States in order to create
favourable conditions for investments in infrastame and innovative services while
maintaining a competitive balance for alternatiperators with their business models based
on regulated wholesale access at the same timénsdhtegulators have, mainly in their
regular analyses of relevant electronic commurocatimarkets and by the imposition of
remedies on the fixed wholesale markets for acteghysical infrastructure and wholesale
broadband access, found different responses hamable competitive carriers in an NGA
environment to provide broadband services to retaikscribers. In some cases, the focus was
put on improving infrastructure competition by eladp infrastructure deployment based on
ducts and (dark) fibre wholesale products as welh@companying rules for civil works. In
other cases (in an increasing number of Membee$téab be discussed further below, it has
been considered as more important to induce denedop and design of attractive layer 2
wholesale products (“enhanced bitstream acces%iwal unbundling”).



2. The NGA Recommendation

The content of the “Commission Recommendation ofS2@t. 2010 on regulated access to
Next Generation Access Networks (NGAHas been commented in a Staff Working Paper
by the Commission Serviceas well as by stakeholder contributions to reeatmsultations

of the drafts of this recommendation. However, tloeument contains several references
which appear like a look into the future regardpm@blems evolving from the regulatory
perspective when Member States and principal maptayers (mainly infrastructure
providers of a relevant size) engage in measureactelerate the development of their
electronic communications infrastructure in ordentake it fit for innovative services.

According to recital 10 of the NGA Recommendatitme transition from copper-based to
fibre-based networks may change the conditionsoofpetition in different geographic areas
and may necessitate a review of the geographicgdesof markets 4 and 5 or of remedies
imposed on those markets in cases where such markeemedies have been segmented on
the basis of competition from local loop unbundli?NRAs are thus called upon to find a
regulatory response to changes in the competitimddcape and to adapt access remedies in
areas where LLU provided the basis for emergingpeiimion. This is confirmed by Recital
20 stating the necessity to provide alternativeajpes, some of whom have already deployed
their own networks to connect to the unbundled eodpop of the SMP operator, with
appropriate access products in order to compeda IGA context.

The perspective on wholesale products at anoth@vonle layer (and virtual unbundling as
one of them) is opened by recital 21 recommendinlylémber States that NRAs should be
able to adopt measures for a transitional perioddating alternative access products which
offer the nearest equivalent constituting a sulogtito physical unbundling. 'Transitional’
seems to invoke that such layer 2 services shailshigrated to fibre unbundling in the long
run, as underlined by recital 21 which concludest tiRAs, in any event, should in such
cases mandate physical unbundling as soon as tadlgrand commercially feasible.

Recital 26 elaborates on economical aspects inctimeext of ex ante price controls with
regard to the deployment of NGA networks aimingn@aintain effective competition between
operators not benefiting from the same economiesalk and scope and having different unit
network costs by holding that a ‘reasonably effitieompetitor test’ will normally be more
appropriate, and continues that NRAs when assessipgtential margin squeeze should
properly specify in advance the methodology thely fellow to identify the imputation test,
the parameters to be used and the remedial meam&rnis case of an established margin
squeeze.

The problem of insufficient scale and scope ecoesmais a significant obstacle to sub-loop
unbundling by access seekers is approached irar&fitwhere NRAs are explicitly called
upon to adopt appropriate backhaul measures to suakte remedies effective. Besides dark
fibre, Ethernet backhaul and duct access, this naigo be addressed by applying appropriate
price control remedies regarding terminating segmen leased lines and specific Ethernet
connections as their substitutes.

20J L 251/35, Sept. 25, 2010, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2®51:0035:0048:EN:PDF

¥ SEC(2010)1037, Sept. 20, 2010,
http://ec.europa.eu/information_society/policy/ecaftoc/library/recomm_guidelines/nga/document_ trigvai
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The need for enhanced technical features of whigldsaadband access products based on
fibre (virtual unbundling understood as being of¢hem) is explicitly mentioned in recital
34 which expects those products to be technicallyfigured in ways that allow for more
flexibility and enhanced service characteristicgpéeially regarding business grade services)
compared to copper-based bitstream products.

Finally, in case of changes that substantiallyaffavestments and business case of access
seekers, recital 40 evokes the necessity that proppate migration path be put in place in
the absence of a commercial agreement.

As can be seen from the above references in theofethe NGA Recommendation, the
Commission has taken thorough notice of the cortipetproblems arising in the course of
NGA deployment and has also tried to give cert@iactions enabling NRAs to anticipate an
educated guess on the outcome of the Commissieitagrview on the results of market 4
and 5 analyses conducted at Member State levellaedad notified to the ECCTF. When
finding a regulatory balance between enabling imtiee services for consumers made
possible by NGA network deployment while avoidingmpetition distortions on retail
broadband markets, NRAs will have to take into aotdahe necessities evoked by regulatory
measures which have led to business models nowgasarious difficulties due to a shift of
regulatory paradigms.



3. Selected expert opinions

A report with an overview on current developmentthwegard to NGA deployment which
also contains references to virtual unbundling potsl (labelled “enhanced bitstream access”
in the document) then being available in severammider States was published by BEREC in
Feb. 2011 In its final remarks, BEREC considers effectiv@mpetition as one of the key
drivers for efficient investments and regulatorytamty and consistency to be crucial in order
to foster a competitive environment for long-termvastments. However, BEREC
acknowledges some evidendeom studies by Analysys (on sub-loop unbundfinghd by
WIK Consult (on VDSL2 rollout profitability) indicating that actual take-up of NGA high-
speed broadband services in almost all Member SSsageificantly falls short of the coverage
already achieved mostly due to limited willingnegsconsumers to pay a premium for very
high-speed services and that these demand-siderdattay feed back onto the viability of
broadband projects from the supply side perspegingsibly impacting on rollout plans.
Other studies have outlined that investment irefilgralso influenced by the development of
copper access charges and the underlying cost dwtigies which has initiated a vivid
discussion among stakeholders (Wholesale pricingANakeup and competiti8n April
2011; Copper pricing and the fibre transition —apicg a cul-de-sdc Dec. 2011; Cost
methodologies and pricing schemes to support #resition to NGA®, December 2011; The
copper fibre transition — a guide for the perpléxedfeb. 2012). The debate cannot be
summarized here in deeper detail but shows thate tlaee interdependencies between
investments in certain types of NGA deployment sewthnological developments which may
also impact on transitional wholesale productstetan other network layers.

In case of symmetrical fibre terminating access lwoed with duct access, a recent progress
report on application of the NGA RecommendationhimitMember States’{) states a
substantial risk that, in the absence of furthanedies such as fibre VULA (virtual
unbundling of local access) and wholesale broadbaswess, competition in the overall
broadband market will deteriorate in the futurecase of asymmetrical terminating access
combined with local or regional forms of wholeshl®adband access, VULA at the MPOP
(Metropolitan point of presence) would have to bgased as long as a feasible form of
unbundling for PON (passive optical networks) a MPOP is not available. VULA as an
alternative to fibre loop unbundling is seen asiable substitute provided that pricing and
quality of the service is comparable.

“Next Generation Access — Collection of factuabimhation and new issues of NGA rollout”, BoR(11)06,
http://berec.europa.eu/doc/berec/bor_11 06.pdffamubxes | and

® Earlier mentioned in “Supplementary Document ® ERG Opinion on Regulatory Principles of NGA*,
ERG(07)16, rev. 2b, http://berec.europa.eu/dodigaions/erg_07_16rev2b_nga_opinion_suppl_doc.pdf
%The business case for sub-loop unbundling in teéhirlands®, Jan. 2007,
http://www.opta.nl/nl/download/publicatie/?id=2120

"Michael Brinkmann/Dragan lllic, “Technische und @kmische Aspekte des VDSL-Ausbaus, Glasfaser als
Alternative auf der (vor-) letzten Meile*, WIK Diassion paper No. 281, http://www.wik.org/index.php?
id=diskussionsbeitraegedetails&tx_ttnews[cat]=4&trews[year]=2006&tx_ttnews[tt_news]=105&tx_ttnews|
backPid]=93&cHash=4fd836e6b6

8WIK Consult for ECTA, http://www.ectaportal.com/&EZPORTS/WIK-Studies/WIK-Study-Apr-2011

°Plum Consulting for ETNO, http://www.plumconsulting.uk/pdfs/Plum_Dec2011_Copper_pricing_
and_the_fibre_transition_-_escaping_a_cul-de-séc.pd

9WIK Consult for ECTA, http://ectaportal.com/en/uatbiFile/Reports/WIK_Cost_Methodologies_Final_
Report.pdf

Hpjum Consulting for ETNO, http://www.plumconsulting.uk/pdfs/Plum_Feb2012_
The_copper_fibre_transition_- a guide_for_the powd.pdf

AWIK Consult for ECTA: NGA Progress Report, Marchl20
http://ectaportal.com/en/upload/File/Press_Rel¢a6&8/NGA Progress_Report_final.pdf



4. The Austrian situation

The most recent market analysis decision by thekbeh Control Commission, the competent
body to — besides other tasks — conduct markeysesmland decide on remedies, regarding
the wholesale market for physical network infrastuves — M 3/09-103 dated Sept. 6, 2610
— found the DSL incumbent, A1 Telekom Austria A&L(TA), having significant market
power on this market.

In order to remedy the competition problems idédif A1 TA was, among other remedies,
ordered to grant access (including shared usephbondled loops and sub-loops as well as to
ancillary services (e.g. collocation). Howeveraasonsequence of changes in the competitive
landscape by the incumbent's NGA rollout, the degiprovided for further obligations of A1
TA regarding conditions for the use of the transmois system VDSL2 at main distribution
frames and street cabinets. At the same time, ¢besidn enabled the incumbent in cases of
an NGA buildout in a given local exchange area éotain limitations concerning the
maximum electrical length to subscriber’s netwogkmtination point ) in the provision of
broadband services by alternative operators fraridbal exchange after fulfilment of certain
conditions specified in the decision. According doe of these conditions, a limitation
requires that the existing service can be contislyoprovided after having been migrated to
an adequate wholesale product, a layer 2 servitedcairtual unbundling” which shall be
specified in a corresponding reference offer tgpblelished within 3 months from the market
analysis decision. This wholesale product was cemed to be adequate when complying
with the parameters listed below:

. enabling a degree of innovation comparable pétssive access (physical LLU)

. utmost transparency for higher layers

. option to provide multicast services

. technology neutrality

. flexible choice of terminal equipment (e.g. extable whitelist)

. interconnection at local exchange or comparbiBé access point

. optional traffic handover on behalf of third fies

. configuration access to all relevant conneciarameters with utmost flexibility for access
seeker

O~NO OIS WNE

According to a press release by the RTR in its c@#pas — among other tasks — the
administrative office of the Telecom Control Comsiist, the decision was seen as a
landmark decision to define a general frameworkbfoadband expansion.

A first version of this reference offer was pubéshon Dec. 7, 2012 but was not considered
by the NRA as sufficient to comply with the reqarents laid down in the market analysis
decision. As a result, the incumbent had to sulamiupdated version according to a press
release of Dec. 21, 20T0 The updated reference offer published on Jan.2081 was
subject to a public consultatibhfrom Jan. 26 to March 11, 2011. Contributions were
provided by Tele2, UPC, ISPA (Austrian Internet\&@ Providers Association) and VAT
(Association of Alternative Telecom Operatdfs)

Bhttp:/www.rtr.at/en/tk/ULL, http://www.rtr.at/erdiM_3_09
Yhttp://www.rtr.at/en/pr/P107092010TK
Lhttp://www.rtr.at/en/pr/P121122010TK
Bhttp://www.rtr.at/de/komp/Konsultation_ULL_vULL
Yhttp://www.rtr.at/en/komp/Stn_ULL_vULL



After further discussions and modifications (witbgard to forecasts, number portability,
time-limits for fault repair and penalty amountsifinted by the NRA, a revised version of the
reference offer was published by A1 TA on July 2011. In the meantime, the reference
offer has undergone further modifications followitige introduction of FTTH to retail
customers in selected local exchange areas in ¥ieAme current version (Nov. 7, 2011) is
published on the website of A1 A

The reference offer is structured in a main sectidth general contractual provisions
followed by several annexes. Annex 1 (,TechnicalnM&") gives an overview on network
and service architecture, handover points, sergiass parameters, bandwidth profiles and
DSLAM configuration. Processes with regard to oirtgr provisioning and cancellation as
well as availability requests, schedules, migrafpwmacesses, contact points and forms are
subject to Annex 2 ("Operation manual”). While Arn@& covers charges and Annex 4
maintenance and fault repair, Annex 5 describessrdibr the use of modems. Annex 6
contains a specification for the Optical Networkrmaation to be deployed by the Virtual
Unbundling Partner (“PVE”"). A list of potential NGBuildout areas where virtual unbundling
is available can be found in Annex 7 while Annegi@es instructions how to use the web
frontend processes regarding ordering, provisigngancellation and fault repair. Finally,
some abbreviations and definitions can be founAnnex 9. Several questions which have
remained unresolved until now are subject to orgdispute settlement proceedings between
Al Telekom and various alternative operators befloeeNRA.

Bhttp://cdn3.al.net/final/de/media/pdf/Virtuelle_Baendelung.pdf



5. Virtual unbundling reference offer — selected de  tails

The availability of the wholesale product “virtuahbundling” is limited to NGA buildout
areas where Al Telekom Austria has deployed FTTTHBFTTH (Annex 7). Traffic to and
from the network termination point at subscribgrtemises is handed over from and to the
Virtual Unbundling Partner (“PVE”) at a virtual uabdling handover point connected to
PVE’s collocation at the local exchange via a 1tSktthernet port (single mode fibre). PVE
can specify a certain bandwidth (1 Mbit/s minimum 1 4 Gbit/s) for traffic handover
between DSLAM and handover point (“DSLAM managerenthich is implemented as a
logical connection between PVE and the relevant BI8L Traffic is categorized according to
p-bits and prioritized according to p-bit value.rfRermore, various subscriber bandwidth
profiles (“virtual unbundling services”) can be ska between DSLAM and network
termination point. Subscribers’ individual virtuahbundling services are collected per local
exchange and DSLAM, mapped into a double-tagged NI(& tag and C tag) and handed
over to PVE at the defined handover points. The MUB definition (S tag for attachment to
DSLAM, C tag for attachment to subscriber) is fixed A1 Telekom in the provisioning
process. PVE can thus address his subscribersay@ 2 and should ensure that its data
frames are supplied with correct VLAN tags and fprlbarking in order to ensure control that
the correct data frames are transmitted to theespanding subscribers in the appropriate
quality.

Virtuelle Entbiindelung

A
Y

VE

|
|
I
! Verkehrsi.‘ll)ergabe
I i DSLAM Management
‘4 Anschlussleitung e _ | (EXAV) |
I —'I'- > < L]
I | | |
: | | |
| |
PVE- | } HVt | I
Endkunde : i I I Kollokation
5 j Py I :
|
\Q\) I
ADO Patch-
Feld ' PVE-Router
DSLAM

Fig. 1: Virtual unbundling based on FTTC/FTTB (source: Reference offer, A1 TA)

PVE can order via web frontend a certain bandwuditihin the profiles defined by A1 TA
and at the same time set a bandwidth overbookictgiféor his subscribers per DSLAM.

As data frames are individually valued and priegtl in queuing, PVE can define their
priority by p-bit marking. Data frames marked bylier value p-bits of e.g. 5 are transmitted
faster through the network of A1 TA compared toadaames marked by p-bits with a value
of less than 5. Within the p-bit matching of apgtions, “5” marks “Voice”, “4” marks
“Video”, “1” marks “Business Internet” and “0” mask'Residential Internet”.
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] leer )

B p-Bit 5,4: Ubermittlung mit HP Qualitat
B p-Bit 0,1: Ubermittlung mit LP Qualitat
] p-Bit 6,7: Remarking to 5 (HP)

-Bit 2,3: R king to 1 (LP
T ] p-Bit 2, emarking to 1 (LP)

zwischen A1 TA
und PVE

Der PVE bestellt
eine Bandbreite
pro DSLAM

HP ... High Priority
LP ... Low Priority

Fig. 2: Prioritization of data frames (source: Reference offer, A1 TA)
Data-frames are prioritized according to the rie®w:

- 50% of the bandwidth specified by PVE per DSLAM aransmitted with High
Priority (“HP”) quality

- the complete bandwidth specified by PVE per DSLA&N be used with Low Priority
(“LP”) quality in case the HP remains unused

- in case the 50% limit available for HP quality samssion is exceeded, the data-
frames exceeding this value are dropped (“4”-matbefdre “5”-marked)

- within LP quality transmission “0” is dropped beddl”

- p-bits marked “2” and “3” are remarked to “1”

- p-bits marked “6” and “7” are remarked to “5”

HP and LP are characterized by different threshfdd$rame loss ratio, frame delay, frame
delay variation and MTU frame size.

As ordering and fault repair processes for virtualbundling — at least to a greater extent —
follow a similar structure like those applied iretheference offers for physical unbundling
and bitstreaming, they shall not be covered hedetail.

During the national consultation, several majorsgieas have emerged discussed below.

5.1 MTU frame size

Operators have criticized the maximum MTU frameesiaf 1522/1526 bytes (in an

FTTC/FTTB scenario) available for user data. Duetlte need to encode additional
information in the protocol overhead like VLAN tagsMPLS header, the protocol overhead
increases which leads to a smaller MTU frame siitle avresulting loss of transparency. As a
consequence, certain services like Ethernet P2 EBrvices (E1, ISDN 30) and PWES3
services which could previously be provided viawmdied lines can no longer be provided.

11



To avoid this, a maximum frame size exceeding 1B¥fe is needed but currently not
available within the network of A1 TA. However, tieference Offer explicitly states that
the MTU frame size will be adapted as soon as harehand software allow such adaptation.

5.2 P-bits

Alternative providers would prefer a transpareahsmission of all p-bits. However, A1 TA
can only make available p-bits 0, 1, 4 and 5 fansparent transmission while p-bits 6 and 7
are reserved for routing protocols and p-bits 2 aridr other internal network management
purposes and therefore have to be remarked tes®bit, 4 and 5. Alternative operators claim
this will lead to partial dropping of remarked psbwith the result that they will not to be able
to provide certain broadband services where traegpa-bit transmission is indispensable
like e.g. several health card services.

5.3 Online view

LLU operators who were used to have complete teahmontrol with regard to monitoring
each copper line and its features from their netvaperations centre will now be forced to
change habits when migrating to virtual unbundiimgts present form as a layer 2 service.
Al TA tries to keep full control of the DSLAM andilivnot enable access for its wholesale
customers at individual DSLAM port level arguingithhe DSLAMs currently used within its
networks are not prepared for a multi-operatorirggtand therefore do not allow port
configuration access for individual wholesale parsn Besides limited interest of operators in
such features and security considerations by tkanibent, this is not yet a widespread
feature among DSLAM vendors who seem to prefer netgry solutions.

Thus, alternative operators will be limited to wecific templates made available via web
interface giving a view on typical line charactéds (so called “last mile status analysis”)
like line profile (service bandwidth actually awable on the line), relative occupation
capacity, noise margin (describing the signal-ts@agatio distance), attenuation of the line,
output power, impulse noise protect, interleavietpy (fixed at a value of 8 ms for VDSL2),
attainable data rate based on G.997.1 down-/upsirestatus of DSL connection
(synchronous/asynchronous), modem type and moddiwase version actually in use.
Alternative operators have explained in their cdiasion statements that the limited number
of parameters available via web interface is néficgent to evaluate a request for fault repair
or to detect fault sources in order to allocat@oesibility for fault repair.

5.4 Modem whitelist

Since new VDSL2 modems should be prepared to capensw technologies like vectoring
to avoid the necessity of a modem exchange atea tdage, the choice of models to be
included in a modem whitelist either by Al TA itset on request of a wholesale customer
after technical compliance tests by A1 TA can beeancreasingly narrow. In addition, the
majority of LLU operators in Austria is providingdadband services from the local exchange
and mainly based on ADSL2+. However, problems majkb arise from a more generous
definition of mandatory modem parameters due tartbembent’s obligation imposed in the
market analysis to compensate wholesale partnecaise of a subsequent modification of
modem requirements.
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5.5 Migration

Successful migration of existing services to virtuabundling is currently limited to those
services that can be provided under the technicedations for a layer 2 wholesale product
with a maximum MTU frame size of 1522/1526 bytesl anloss of data packets to be
expected due to p-bit remarking. In addition, a natign of ADSL services from the
unbundled line to a virtual unbundling service w#luse specific problems with regard to the
ATM transmission of virtual paths/virtual channelghich would require a common
understanding among the incumbent as well as alltofwholesale customers on the
numbering convention for these virtual paths/virtrennels that currently does not exist.

Another point of discussion focuses on the provisib services with symmetric bandwidths
based e.g. on SDSL or SHDSL.bis. The current rete&eoffer is limited to an upstream
bandwidth of 4,096 kbit/s and does therefore nlotato provide symmetric services — being
of special importance for servicing business custem with bandwidths exceeding 4,096
kbit/s (except in areas with FTTH availability weesymmetric bandwidths can go up to
5,120 or 10,240 kbit/s). As a consequence, exisEB$L/SHDSL.bis services of 8,196 or
16,384 kbit/s currently cannot be migrated to dueir unbundling service in FTTC/FTTB

areas.

5.6 Pricing

The pricing scheme follows a similar structure Igacing for physical unbundling: one-off
charges for line connection or order cancellatisrwall as monthly charges for a basic line
service with a bandwidth of 8,192/768 kbit/s (5.8@fd for premium maintenance and fault
repair SLAs are the same. However, prices are rdifteated with regard to bandwidths
available at subscriber level as well as bandwidtreslable at DSLAM level (on the optical
access line between DSLAM and PVE'’s point of presgnMonthly charges for bandwidths
at subscriber level vary from 8,192/768 kbit/s 85480/4,096 kbit/s (9.07€) and 30,720/4,096
kbit/s (14.87€) for FTTC/FTTB and to 51,200/5,12Bitks (25.15€) and 102,400/10,240
kbit/s (36.64€) for FTTH. Monthly charges for bandtlis at DSLAM level vary in steps of
2/4/6/8/10/15/20/30/40/60/80/100 up to 800 Mbitel d up to 4 Gbit/s starting at 8€ up to
308€. Like in physical unbundling, penalties are ducase of delayed service provision and
fault repair.

Alternative operators have criticized in the refee offer consultation that a differentiation
of service charges according to bandwidth cannojubgfied in comparison to physical
unbundling where a copper line allows to providevises with different bandwidths at a
uniform wholesale price. According to WIK, it islziable whether virtual unbundling as it is
available in Austria is a valid substitute for dobp unbundling due to bandwidth
dependency and high pricEsHowever, the a.m. market analysis decision M 3/09/
requires the SMP operator to apply a retail-minppreach to its virtual unbundling
wholesale charges which, at the same time and spwneling to physical unbundling, may
not exceed the cost of efficient service provisiaftulated according to FL-LRAIC. It is also
explicitly stated that A1 TA may differentiate bet®@n existing non-NGA bandwidths and
future NGA bandwidths. It is thus possible to ava@dmargin-squeeze and to mirror
investment of the incumbent operator in NGA deplepinto a certain extent. As far as
bandwidth at DSLAM level is concerned, connectivitgeded for backhaul between
collocation and the PoP of the wholesale partrexadly had to be covered by corresponding
expenses of a LLU operator in the past.

WIK NGA Progress report for ECTA, Fn. 12, p. 37
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6. International comparison

6.1 United Kingdom

In the UK, the development of a virtual unbundlpr@duct already started several years ago.
In a major consultation on Next Generation AccdsSeptember 2009, Ofcom identified two
types of solution to promote competition in NGA:bdoop unbundling and Active Line
Access as a primitive variant of Ethernet whiclairet as much as possible of the innovation
potential inherent in passive forms of line acdésssub-loop unbundling.

In its latest market review on Wholesale Local Axef Oct. 7, 2010, Ofcom, following
BT's announcement to connect 10 mio. householdsh vauper-fast broadband by
FTTC/FTTH deployment and considering that GPON udlting at ODF or optical splitter
level would be too costly, imposed a "virtual undled local access” (VULA) remedy to be
provided in FTTC/FTTH deployment aréis

VULA is an electronic means to provide virtual bigem-type access that is supposed to offer
functionalities similar to local physical accessar{dover at the local exchange, service
agnosticism, dedicated capacity for the subsciileéween CPE and local exchange, control
of access including management of QoS parameteextgss seeker, CPE control). VULA
thus allows other communications providers to offgh speed fibre broadband products in
the retail market in areas where the incumbent Ugaded its access network, without
needing to invest in duplicative deployments. Tloenission stressed in its comments to the
notification VULA should be seen as a transitiomaasure as long as fibre unbundling is not
widely availablé*.

Since June 2010, BT Openreach offers a Generiaighéccess wholesale product in areas
of NGA network deployment which has not yet beepraped by Ofcom. Current industry
negotiations aim at establishing technical spedtifoms in order to ensure that the features of
BT Openreach’s GEA product comply with the requiesits set in Ofcom’s market review
for the VULA wholesale product.

6.2 Germany

Taking the broadband strategy of the German govenbtmas a starting point,
Bundesnetzagentur published “Key points on the leggry framework for the development
of modern telecommunication networks and the aeatof a powerful broadband
infrastructure®® in March 2010 and initiated the NGA forum as amisary body which shall
support a successful buildout of broadband netwasksvell as the dialogue between NRA,
operators, vendors, federal states and municiegifitiMembers of the NGA forum include

0Ofcom Statement on Wholsale Local Access MarketdevOct. 7, 2010,
http://stakeholders.ofcom.org.uk/binaries/considtet/wla/statement/WLA_statement.pdf

#Comission comments pursuant to Art. 7 (3) Direc20€2/21/EC on Ofcom WLA and WBA market reviews,
Case UL/2010/1064, 1065 C(2010)3615, June 1, 2ttf//www.circa.europa.eu/Public/irc/infso/ecctf/
library?l=/commissionsdecisions/commission_decisiahuk-2010-1064-1065/ EN_1.0_&a=d
Zhttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NextGenerationAccess/INGA Eckpunkte 1d16268uif? blob=publicationFile
Bnttp://www.bundesnetzagentur.de/cin_1912/DE/Sadetefi elekommunikation/RegulierungTelekommunikat
ion/NGAForum/NGAForum_node.html
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representatives of several major fixed network afges, the NRA, the Federal Cartel Office,
the Federal Ministry of Economics and TechnologyKVnd others. At the same time,
Deutsche Telekom announced to accelerate its iboyment in order to provide FTTH
connections to 10% of German households by end.2012

In Sept. 2010, the NRA concluded its analysis efuiolesale broadband access market and
found Deutsche Telekom to have significant marletgr. Among other remedies, Deutsche
Telekom was obliged to provide access in the fofm layer 3 IP bitstream access and also a
layer 2 Ethernet bitstream access protfuéts a logical consequence, the specification work
which would also become relevant for the contentaofuture reference offer was to be
elaborated by a sub-group of the NGA forum whickl laéready set up a respective work
package.

Following an interim report in Dec. 2080 the NGA forum published a principal document
in May 2011 on “Technical and operational aspeétaazess to fibre networks and other
NGA networks®®. In a definition section, different NGA layers £04), network topologies
and interfaces (transport/order/diagnosis) areodhiced. A technical section, after listing
various NGA products per layer (layer O: ducts.etay: dedicated channels, layer 2: L2
transmission, layer 3: L3 transmission, layer 4oligptions, over-the-top services), gives an
overview on access network technologies in fixed anreless networks. An evaluation
section separates wholesale products of major gdwtdrk fiore, WDM-PON, Ethernet-
bitstream) and minor importance (leased lines, B&fernet, wireless and optical channels,
L3 IP bitstream) before giving general recommerutetifor specifications regarding ducts
and dark fibre and describing L2 Ethernet bitstreiaterfaces. The section on business
processes, after explaining the participants arar tholes, gives snapshots on typical
processes like ordering, cancellation, fault repaird change of provider and lists
requirements for technical interfaces regardingc@ss execution. The paper concludes by
announcing a generic service proposal for a Layentanced bitstream access product after
having set up in greater detail the descriptioa sfandardised process interface.

The generic service proposal for a Layer 2 enhabdstream access product was published
in Oct. 2011 and consists of a framework docufiert technical descriptidf) a more
detailed outline for the business proce$sésted in the May 2011 principal document and

#BNetzA decision on regulatory remedies as adopteSeapt. 20, 2010, Case DE/2010/11186,
http://circa.europa.eu/Public/irc/infso/ecctf/liby@l=/germany/adopted _measures/de20101116
Phttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/ZwischenberichtDez2010.pdf?__ blpbidlicationFile
Zhttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/12teSitzung/NGAForum20110506 AQGetopGrundsatzdokument.pdf?__blob=publicatio
nFile
Zhttp://www.bundesnetzagentur.de/cln_1912/SharediDovenloads/DE/BNetzA/Sachgebiete/Telekommunika
tion/Regulierung/NGAForum/Arbeitsergebnisse/L2_B$MARahmendokument_V10.html?nn=153474#downloa
d=1
Bhttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@xE/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/Arbeitsergebnisse/L2_BSA_II_Teck3ifikation_V10.pdf?__blob=publicationFile
Phttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/Arbeitsergebnisse/L2_BSA_IIl_Geaefisprozesse V10.pdf?__ blob=publicationFile
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several annexes regarding a diagnostic inteffaeeweb interface process descriptioand
specification documents for a change of provider

Since access to most of Deutsche Telekom’s referaffers is limited to its wholesale
customers it is unclear whether a reference offerehhanced bitstream access has already
been made available. Apparently, proceedings vatfard to compliance of the L2 reference
offer to be submitted by Deutsche Telekom with¢beresponding obligation imposed in the
M5 market analysis have not been initiated yet.

6.3 ltaly

In its decision on market analysis of the wholesmtedband access market (notified in May
20172 and finally adopted on Jan. 18, 2012), AGCOM fouhelecom lItalia to have
significant market power and obliged Telecom Itahmong other remedies, to provide an
Ethernet bitstream access service with multicasttfanality over fibre loops independently
of the fibre network infrastructure (FTTN, FTTB, FH) at the local exchange in the form of
a virtual unbundling — VULA — service. The propo3ddLA product features include access
at local exchange level (without backhaul), senagmosticism with sufficient freedom for
the alternative operator to choose CPE, a dedidztieeinet connection between subscriber’s
premises and handover point and finally sufficié@mote) control of the access by the
alternative operatot’

In its comments to the notification by AGCOM of tremedies envisaged, the Commission
stated, given AGCOM'’s recognition that the migratjgrocess of Telecom Italia towards an
NGA network — today at an early stage of roll-ouvif have a considerable impact on the
markets during the reference period of this ang)ythiat access to passive infrastructure and
VULA over optical fibres would not be sufficient teafeguard effective competition.
Remarkably, the Commission therefore called on AGO re-assess, in line with Article 8
of the Access Directive as well as Recommend 2h@NGA Recommendation, the need to
impose, already for the time-frame of the curremirkat review, an obligation to mandate
physical unbundling of existing fibre lines wheeehnically feasibf&.

Price control depends on the area where the ses/@vided: cost-orientation according to
BU-LRIC (bottom-up long-run incremental cost) costefficient service provision in areas
without infrastructure competition, costs incurrednsidered appropriate as long as they
comply with non-discrimination and replicability delecom ltalia’s retail offers. At a later
stage, the price control and cost accounting otitigafor VULA will only apply in areas

nttp://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/Arbeitsergebnisse/L2_BSA _|V_Diageschnittstelle_V09.pdf?__blob=publicationFile
#http://www.bundesnetzagentur.de/SharedDocs/Dowsl@E/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/Arbeitsergebnisse/AK_SPRI_SST_\&@? _ blob=publicationFile
3http://www.bundesnetzagentur.de/SharedDocs/Dowsl@xE/BNetzA/Sachgebiete/Telekommunikation/Regu
lierung/NGAForum/Arbeitsergebnisse/AG_Anbieterwezth3 eil0_Allgemein.pdf?__blob=publicationFile
*Draft measure by Agcom on M 4&5 remedies as natifie ECCTF, May 23, 2011,
http://circa.europa.eu/Public/irc/infso/ecctf/libya@l=/italia/registeredsnotifications/it20111230Aknknga_remed
ies&vm=detailed&sb=Title

¥Final decision by Agcom on analysis of Markets & &ttps://circabc.europa.eu/d/d/workspace/Spaoes/St
abed5cc8-52ca-411a-b572-409a61cf782a/Delibera% 20 CANS%20-%20final%20decision.pdf

#Comission comments pursuant to Art. 7 (3) Direc062/21/EC on Remedies on the market for (physical
infrastructure access at a fixed location and emtlarket for wholesale broadband access, CaselT/2230,
1231 C(2011)4763, June 27, 2011, http://www.cinganpa.eu/Public/irc/infso/ecctf/library?l=/
commissionsdecisions/it-2011-1230-1231/ EN_1.0 &a=d
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where there is no infrastructure competition ovkref networks or where it is not likely to
develop in the near future.

A VULA reference offer has been published by Tefectialia on March 19, 20£2 It
consists of three parts one of which labelled “@#eli riferimento” describes technical and
commercial features in greater detail followed b{Manuale delle prozedure” outlining the
procedure to follow application for and provisionNMGA bitstream services and by an SLA
with details on time-limits for the provision anault repair regarding NGA bitstream
services.

While it seems that there have been no objectighd®COM against the contents of the
reference offer itself until now, pricing is stlibject to further examination by the NRA.

6.4 Spain

Following a respective market analysis decisionhgySpanish regulator CMT dating back to
Jan. 2009 where Telefénica had been found to hayeifisant market power on the
wholesale broadband access markeCMT, in July 2010, notified to the European
Commission (and later adopted in November 2010ppgsal of technical specifications for a
new Ethernet bitstream service up to 30 Mbit/s ¢opibovided by Telefonica starting Jan.
2012% EC comment®**Telefonica was to submit a reference offer on “NEBMuevo
Servicio Ethernet de Banda Ancha”) by March 20h1Nbv. 2011 a CMT bld announced
the publication of the latest versftn

NEBA is a Layer 2 Ethernet service made availablgOaregional points of interconnection
where Ethernet frames from subscriber’'s premisesanded over to the alternative operator
without a need to involve higher network layersTalefonica. Three QoS levels include
different SLAs indicating frame loss, frame delayddrame variation which is also reported
to the alternative provider. Bandwidth profiles aredefined but new bandwidth profiles can
be introduced on request.

The NEBA reference offer is divided in two main tsara functional specification mainly
describing technical features of the service angr@edural manual covering business
processes with regard to service provision and faphir.

%0Offerta di Riferimento 2012 — Servizi Bitstream NG#ervizio VULA e relativi servizi accessori (Metod),
March 19, 2012, http://www.wholesale.telecomitaiam/it/c/document_library/get file?uuid=1b0e818%:&1
426d-ae7f-54bc304ed17e&groupld=10165

3'CMT M4&5 decision as adopted on Jan. 22, 2009;Mttyca.europa.eu/Public/irc/infso/ecctf/library®spaa/
adopted_measures/es20080804-0805/markets_4-5&vaitedi&sb=Title

%CMT Draft measure on remedies DT/2009/497 as eatifo ECCTF, June 15, 2010,
http://circa.europa.eu/Public/ irc/infso/ecctf/Bby?1=/ espaa/registeredsnotifications/ es20101097/
market_remedies/draft_measurepdf/ ES 1.0 _&a=d, Samnhotification:
http://circa.europa.eu/Public/irc/infso/ecctf/liby@l=/espaa/registeredsnotifications/ es20101097/
market_remedies/summary_notification/ EN_1.0 &a=d

39Comission comments pursuant to Art. 7 (3) Direc20€2/21/EC on Implementation of remedies imposed i
the markets for wholesale broadband access andrggilthation on the public telephone network preddt a
fixed location, Case ES/2010/1097, 1231 C(2010)5448Ily 30, 2011, http://circa.europa.eu/Publicifiriso/
ecctf/ library?l=/espaa/registeredsnotificationdfd€1097/es-2010-1097_endate/ EN_1.0_&a=d
“http://blogcmt.com/2011/11/16/nueva-oferta-de-reffeia-de-acceso-mayorista-de-banda-ancha/
“http://blogcmt.com/wp-content/uploads/2011/11/CGfeNEBA. pdf
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Following a respective motion by Telefonica in D011, CMT recently granted permission
to shift the start of this wholesale service froam.Jto July 2012 because no operator had
announced an intention to realize NEBA-based sesvimtil thef?.

6.5 Belgium

In its latest market analysis of the wholesale Obaad access market, CRC found Belgacom
to have SMP on this market and, among other reragaigosed an obligation to publish a
reference offéf. In addition, CRC requested this reference bitstreffer to be a “worthy
alternative” to physical unbundling due to closioiglocal exchanges and limited business
case for sub-loop unbundliffg In its analysis of the market for wholesale pbgsnetwork
infrastructure access at a fixed location, CRC decided to no longer impose an obligation
to grant access to unbundled sub-loops, apparernthy the argument of VDSL2 vectoring
being incompatible with SLY. In its comments to the notification, the Comnussi
acknowledged that, “there appears to be sufficentlence to sustain that it is neither
justified nor proportional to impose such remediycas there is currently a lack of demand for
SLU products and the imposition of such remedy @tamper the NGA investment strategy
of Belgacom and thus run counter to the need tmpte and ensure sustainable investment in
the development of high-speed netwofRs”

A reference offer on Wholesale Broadband Access MDIsas been submitted by Belgacom
to BIPT for approval on Feb. 16, 20121t consists of a main body including a technical
description of the service, a part concerning dp&ral processes and a part on pricing and
billing as well as appendices describing the OL®©eas line (between DSLAM and OLO
PoP) and listing the service areas.

“’http://bandaancha.eu/articulos/telefonica-consigtiesar-neba-hasta-8246

*3CRC market analysis decision on large-bandwidthketaras adopted on July 1, 2011,
http://circa.europa.eu/Public/irc/infso/ecctf/liby@l=/belgiquebelgi/adopted_measures/be2011122B/tR5-
decision-publicatio/ FR_1.0_&a=d

“BEREC Report on Next Generation Access as citéthint, BoR(11)06, Annex I,
http://erg.eu.int/doc/berec/bor_11_06b.pdf, p. 19

*WIK NGA Progress report for ECTA, Fn. 12, p. 21

“°Commission comments pursuant to Art. 7(3) Direcfi002/21/EC, Case BE/2011/1227, 1228, C(2011)4535,
June 20, 2011, http://circa.europa.eu/Public/ifstfecctf/library?l=/belgiquebelgi/registeredsnictitions/
be20111227/be-2011-1227-1228/ EN_1.0_&a=d

“’Belgacom Wholesale Broadband VDSL2 Reference Offel, 16, 2012,
http://www.belgacomwholesale.be/wholesale/gallargtent/documents/vdsI2/WBA_VDSL2_offer_approved
by the BIPT _on_120403.zip
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7. Conclusions

1. Virtual unbundling is a regulated wholesale pridwvhich can assist alternative operators
without own infrastructure in keeping pace with tbempetitive pressure from higher
bandwidth broadband offers by an incumbent SMP aiperresulting from infrastructure
upgrades at street cabinets without incurring ek of potentially sunk cost for sub-loop
unbundling. Thus, virtual unbundling can repressemaluable contribution in maintaining a
competitive equilibrium during a migration to NGArsices.

2. Eventually, it will not be possible to realizesamilar creative freedom with a virtual
unbundling wholesale product compared to the unlegndopper loop. However, there is an
abundance of technical features which can be meaitable to wholesale customers in order
to promote a greater degree of product differeiotiat

3. Regulators throughout Europe have found indiaiduays to deal with NGA deployment
and the requirements resulting from these develogsné&r the competitive landscape.
Interestingly, the responses found by regulatoremimposing remedies on different markets
seem to have led to a certain consent with regartheé measures seen as appropriate to
maintain a competitive balance in the course of Nd&floyment.

4. Measures taken at wholesale level to enablenalige operators to cope with the results
from infrastructure upgrades in the course of NG#pbldyment must not hamper innovation.
Innovation is indispensable for making advancedtsda@ic communication services available
to residential and non-residential customers and fupporting the further development of a
knowledge-based society. The relation betweenrtbennbent’s need to lower the cost for its
NGA deployment measures must be carefully consitlereomparison to limitations created

by such measures for alternative operators by NEAG. introduction of vectoring as a

justification for abandoning access to unbundlet-lsops). The call for necessity of

innovation shall not serve as a vehicle to creae barriers to competition in the field of

electronic communication services.

5. In cases of a mandatory migration of existingaband services provided on unbundled
copper loops to virtual unbundling, NRAs should westo the utmost extent possible that
LLU operators can continuously provide their cutreervices with the same features as
previously available. The incumbent’s obligationpimvide a virtual unbundling wholesale
product with adequate features like previously lakde on the physically unbundled copper
loop must be seriously taken into account when éxiaign regulatory compliance of product
features as described e.g. in a VULA referenceroffiowever, certain limits of a layer 2
service will also have to be considered. As thegalibn to grant access to unbundled copper
loops has generally been limited to existing faesi, the same rule should be applied to the
range of technology features currently availabléhimithe incumbent’s network which may
be required to form part of a VULA reference offer.
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