M emorandum

Report on consultation regarding the 2nd draft of the Revised Hybrid LRAIC
model.

By itsletter dated 17 April 2009, the National IT and Telecom Agency (NITA) in-
vited the industry to comment on the 2™ draft of the Revised Hybrid LRAIC
model. The 2" draft of the model was also presented to the industry on workshops
ultimo April 20009.

Enclosed to the letter dated 17 April 2009 was besides the 2™ draft of the model:

¢ Report on consultation regarding the 1st draft of the Revised Hybrid
LRAIC-modd,

e Report on the LRAIC Model and User Guide - Revised Hybrid Model
(version 2.5), dated 9 April 2009, and

e Draft Reconciliation Report: Top-down model vs. Bottom-up LRAIC
model v2.5.0.

In the following the comments from the industry related to the 2™ draft of the mod-
el together with the reports above are addressed.

Before expiry of the consultation deadline on 25 May 2009, the Agency had re-
ceived responses from the LRAIC Forum (A+, Telenor Danmark, Global Connect,
and Telia Danmark), the Danish Energy Association (DE) and TDC. However
NITA first received the public version of the response on 28 May 2009 from TDC.

In the following the responses are divided into general comments to the revised
Hybrid LRAIC Model, the specific commentsin relation to the single model of the
LRAIC model and comments to the single product.

Please note that in the following, information in the responses which the respon-
dent believes to be confidential, has been deleted and instead marked “XXX”.
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1 General commentsto the 2" draft of therevised Hybrid LRAIC Model

LRAIC-arbejdsgruppen vil endnu engang papege, at den foretagne revision af
modellen ikke lever op til det ambitionsniveau, som LRAIC-arbejdsgruppen havde
forventet. LRAIC-arbejdsgruppen finder det saledes fortsat kritisabelt, at der ogsa
fremadrettet vil blive taget udgangspunkt i udokumenterede gamle antagelser og
model parametre.

| sardeleshed finder LRAIC-arbejdsgruppen det uforstéeligt, at der ikke indtil vi-
dere er foretaget en grundig revision af de indregnede driftsomkostninger sadan
som LRAIC-arbejdsgruppen adskillige gange over for IT- og Telestyrelsen har p&
peget ngdvendigheden af og som styrelsen ogsa ved flere lgjligheder har tilkende-
givet var et af de absolutte fokusomrader for naarvaaende modelrevision. Det er
dog fortsat ikke for sent for styrelsen at rette op pa denne del, hvilket LRAIC-
arbejdsgruppen derfor hdber styrelsen vil forsta at udnytte.

Endvidere skal LRAIC-arbejdsgruppen tilkendegive, at det fortsat er gruppens
holdning, at det havde gget gennemsigtigheden af den reviderede model betydeligt
safremt 1 T- og Telestyrelsen havde forestaet en detaljeret gennemgang og forkla-
ring af Excel-modellen i detaljer.

LRAIC-arbejdsgruppen skal i gvrigt hengtille til, at IT- og Telestyrelsen senest i
forbindel se med naeste udsendel se af modellen i detaljer informerer branchen om
de overvejelser, som styrelsen har gjort over hvilke parametre i modellen, der



fremover skal opdateres under de arlige prisfastsadtelser samt hvorledes denne op-
datering forventes at skulle forega.

LRAIC-arbejdsgruppen skal desuden opfordretil, at styrelsen ved samme | gjlighed
kommer med klare tilkendegivel ser omkring styrel sens forventninger til prisudvik-
lingen pa de vassentligste samtrafikprodukter i en flerdrig arraskke fremover. Kun
herved kan der sdledes skabes tilstraskkelig forudsigelighed pa markedet hvilket vil
vagetil gavn for de fremtidige investeringer og dermed konkurrencesituationen.

Dansk Energi (DE) har med tilfredshed noteret sig, at en raskke fejl og uhensigts-
maessigheder frafarste udkast er rettet i dette andet udkast. Saledes er vassentlige
emner sasom inkonsistensen ved geografisk differentiering af ra kobber og usik-
kerheden ved eventuel brug af gkonomiske afskrivninger blevet rettet i dette andet
udkast.

Selvom der er foretaget en rakke rettel ser frafarste udkast er der stadig en rakke IT- og Telestyrelsen
urealistiske antagelser i modellen. Desvaare er der tale om veesentlige antagel ser,
der har stor betydning for modellens resultater. En af disse antagelser er modellens Side 4/89

graveomkostninger. DE har under hele processen bidraget med input vedrgrende
graveomkostninger — desvaare lader det til, at der indtil videre er set bort fradisse
input i processen.

IT- og Telestyrelsen skal til LRAIC-arbejdsgruppens forventninger om et hgjere
ambitionsniveau for revisionen af LRAIC-prisfastsadtel sesmetoden henlede op-
maaksomheden pa styrelsens brev af den 14. november 2007, hvor branchen blev
anmodet om bemaakninger vedregrende andring af LRAIC-metoden, og styrel-
sens haringsnotat af 21. december 2007.

| hgringen gav LRAIC-arbejdsgruppen udtryk for enighed i, at fremtidens ful dt
integrerede multi-service net star i kontrast til den hidtidige meget service-
opdelte modellering af transmissionsnettet, og var pa den baggrund enig i, at et
generelt skift af det modellerede net i LRAIC-modellen til pakkekoblet trafik var
veesentlig at fa foretaget. Det er I T- og Telestyrelsens vurdering, at en sadan op-
datering er foretaget. Styrelsen gjorde dog i den forbindel se ogsa opmaaksom pa,
at der skulle findes l@sninger pa, hvorledes kredsl ghbskoblede produkter, hvor
TDC er underlagt en forpligtelse om priskontrol efter LRAIC-metoden (f.eks. lo-
kal samtrafik) i praksis vil skulle handteres. Revisionen af LRAIC-modellen har
sl edes ikke kunne foretages uden at tage hensyn til tidligere anvendte antagel ser
m.v.

| ovennaevnte haring anfearte styrelsen saledes ogs3, at en vaesentlig del af arbej-
det med en revision af LRAIC-modellen var, at det grundigt skulle vurderes om
driftsomkostningerne - herunder de samtrafikspecifikke omkostninger - i model-
len afspejler en ny, effektiv udbyder pa markedet. Styrelsen naevnte i den forbin-
delse, at en neamere analyse af TDC’s driftsomkostninger i 2007 vil give et vee
sentligt bidrag til vurderingen af det korrekte driftsomkostningsniveau i model-
len. Styrelsen pegede imidlertid ogsa pa andre kilder kunne inddragesi revisio-
nen, f.eks. andre lignende LRAIC-modeller eller driftsomkostningerne hos andre
selskaber med |P-net i Danmark, herunder ogs3, at L RAIC-arbejdsgruppen vil
kunne bidrage med informationer om sidstnaavnte.




| hgringen noterede I T- og Telestyrelsen sig i gvrigt LRAIC-arbejdsgruppens gn-
sker om at fa en mere gennemsigtig proces i forbindelse med anvendel se af
TDC’s driftsomkostninger. I T- og Telestyrelsen bemaakede dog samtidig for god
ordens skyld, at dette vil ske under hensyntagen til offentlighedslovens regler om
undtagelse for aktindsigt.

| forhold til de &rlige prisfastsatelser kan styrelsen oplyse, at modellen som hid-
til forventes opdateret med de seneste af ssetningsoplysninger, WACC m.v.

| forhold til Dansk Energis bemaakninger vedr. graveomkostninger, skal styrel-
sen henvisetil det efterfaglgende af snit om graveomkostninger.

1.1 General commentsto the model

12 I P_net IT- og Telestyrelsen
TDC notes that in the hearing note NITA argues that many incumbents across Side 5/89
Europe are implementing all-1P-networks, and that these (by referring to BT’s

21CN) are capable of producing PSTN, ISDN and Leased Line Services. TDC

has now studied the 21CN of BT, and finds that thisis not avalid reference, since

the 21CN is not an all-IP-network. BT is maintaining some of their legacy trans-

mission platforms as a parallel to the IP based transmission. Metro nodes in the

21CN, among other protocols, are using SDH as carrier’. BT’s legacy platforms

will aso in the future be used for production of leased lines’.

TDC seesthisas aclear indication that an efficient operator will either build a
combined network, capable of producing awide range of modern and traditional
products, or on the other hand build an all-IP network and in this introduce all
modern services.

At the moment the revised hybrid model is ‘cherry picking’ in the product model-
ling: Voice products are modelled as simulated services and therefore ‘modern’,
and leased lines are modelled as ‘traditional’, with full bandwidth consumption.

TDC expects NITA to alter the model to ensure consistent product modelling by ei-
ther:

A: Modél all productsin amodern way by keeping the voice simulation
and altering the leased line products to IP-VPN circuits with an utilisation
rate.

B: Model al products traditionally by keeping the leased line modelling
and incorporating V oice emulation. The last can only be done by ensuring

ytechnol ogies.htm
2 see appendix 1: DEB_OfcomeventOct24th.ppt.
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acost level of the IMTsthat reflects the functionalities required for emula-
tion (see comments on 2,1,12 ref. 3 for further cost-information).

NITA has reviewed the references provided by TDC and acceptsthat BT isin-
tending to retain its legacy SDH network at |least for the next few years. How-
ever, NITA’s opinion having reviewed the references is that this is because of
migration issues and not that BT views SDH technology as MEA. NITA’s con-
sultants, BWCS, recently met with one of the original 21CN design architects and
he confirmed that leased line customers can take a very conservative view of
change and thus BT is having to adopt a slow, step-by-step, approach to migra-
tion of such services on to the 21CN all-IP platform.

NITA also disagrees with TDC’s assertion that the revised hybrid model is
“cherry picking”. The voice products are not being modelled as simulated ser-
vices (as defined by the ITU) but as emulated services, since the customer is till

retaining their existing PSTN handset and using it in the same manner (that is IT- og Telestyrelsen
they are not having to plug it into a broadband router in their home as would be
the case with TDC’s existing Vol P service). side 6/89

1.3 Geographical differentiation of raw copper

TDC notes that asin the first draft model, the second draft model incorporates an
indirect geographical differentiation by calculating separate geographica average
costs for raw copper used in PSTN and for raw copper used in broad band prod-
ucts (the change to the first draft is now a common raw copper cost for all broad-
band products in the second draft).

The hearing note does not address the problems described by TDC in the first
hearing. TDC maintains the view that if a geographical differentiation is required
by NITA, this should be done by differentiating the wholesale prices for raw
copper. As aconsequence, also the DSL AM-component of BSA-cost (and
thereby the BSA-prices) should be geographically differentiated.

The method proposed by NITA is not consistent with the value chain approach
required in TDC's regulatory accounts, and it is not consistent with the legislation
and the NITA-decisions on rebates for co-production of BSA and telephony on
raw copper.

As NITA noted in the previous hearing paper, costs related to the four different
geotypes have been calculated in the access model since the first release of the
LRAIC model in 2002. This was necessary to ensure a reasonable calculation of
the access costs, as the access costs are likely to vary considerably depending on
the line density in the area.

In the model revision made in 2006, the issue of geographical de-averaging of the
bit stream access and raw copper prices was discussed. It was at that stage decided
to have nationally averaged prices, but to consider the issue again in this model re-
Vision process.




NITA still believes that the growing competition in the access market makesit in-
creasingly important to calculate a cost for access that reflects the underlying cost
for different areasin Denmark.

NITA also still believes it important to have nationally averaged prices, but ac-
knowledging that different services have a different geographical profile of copper
usage, the access costs in the 1¥ mode! version for the different geotypes were
weighted together according to the geographical profile for each geotype.

In the 2" model version on the background of the comments from TDC that this
approach would lead to inconsistencies, NITA changed the weighting principle, so
this covered all broadband products. Although it could be argued that only the geo-
graphical profile of the broadband productsis relevant, as some linesin the rural
areas may not be broadband capable, because the impact of changing the geo-
graphical profile to all access linesis marginal (only afew DKK is added) on the
annual cost of raw copper, NITA has now applied this change

1.4 NGN Access Network

TDC notes that in the hearing note, NITA invites operators to comment on the
recently developed NGN access network.

TDC findsit inappropriate to introduce a new network model in the second hear-
ing phase without any statement of the intended use and without any discussion
of such modelling in the model reference criteria hearing.

TDC expects NITA to initiate a separate process with hearings etc. if the NGN
modelling is to be used for regulatory purposesin the future.

NITA confirms that the NGA scenario is only intended to be illustrative at this
stage and as a means of hopefully stimulating some debate. When market devel-
opmentsresult in NITA formally considering the adoption of NGA as the Mod-
ern Equivalent Asset for the access network then there will be a specific regula-
tory process initiated, complete with the necessary consultation hearings.

1.5 Compliance with Top Down (TD) model

TDC lacksinformation on how the TD model has caused NITA to ater the hy-
brid model from the first draft version to the second and to the upcoming final
revised hybrid model. It is TDC’s opinion that the final revised model should re-
flect TDC’s TD model input and resulting product prices as close as possible
within the different framework of the hybrid model. NITA istherefore requested
to supply TDC with a comprehensive description of which parts of the TD model
it has or has not complied with — and in the latter case the reason for not comply-
ing — in the preparation of the final version of the hybrid model.

NITA should be in mind that TDC’s costs have originated from a real world
functioning network. These costs will be the relevant costs to use in the hybrid
model.

IT- og Telestyrelsen
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NITA does not agree with TDC’s assertion that the “final revised model should
reflect TDC’s TD model input and resulting product prices as close as possible”.
The TD model provides an input to the overall process but the data must be con-
sidered alongside all other input data, in accordance with the procedures laid
down in the Model Reference Paper. In thisregard, the issue of whether or not
different parts of the TD model have been “complied with” is not relevant.

NITA would also point out that the TD model submitted by TDC does not start at
the “top”, but instead commences at an intermediate step without any direct visi-
bility within the TD model of how the various inputs were derived.

The revised hybrid model is intended to reflect the costs that would be incurred
by an efficient operator with a network and business based around the criteriain-
cluded within the Model Reference Paper and not the costs actually incurred by
an operator with a“real world functioning network” which could well have built-
in |neff|C| enCieS- IT- og Telestyrelsen

Finally, NITA would point out that the original master time schedule only ever side 8/89
envisaged a comparison between the TD model and the first draft of the revised
model:

“At the start of the consultation phase, TDC will also submit its top-down analy-
sis, to be reviewed by the Agency and the selected tenderer. In this connection a
comparison between the first draft model and TDC's top-down model should be
prepared. Following the consultation round, the final revised LRAIC model isto
be prepared. ”

1.6 QoS

TDC has several times requested NITA to ensure proper allocation of the trans-
mission and switching cost to services with and without QoS. TDC does find at-
temptsin the model to ensure adequate capacity to route prioritized services.
However, these prioritized services should carry the additional capacity that is
required compared to a network without prioritized services.

In the current draft model the cost per MB is the same no matter if the MB carries
prioritized traffic or not.

The purpose of the LRAIC model isto price TDCs services. Since TDC produce
prioritized services — like telephony and multicast — the model should reflect this.
NITA isthus requested to alocate cost to services in accordance with the QoS-
level for each product.

NITA isof the opinion that the model does allocate capacity correctly. Where
additional capacity has been directly incurred due to the need for prioritised ser-
vicesto be carried under fault conditions then the cost of that extra capacity has
been alocated accordingly. NITA would point out that where the network has
been built with sufficient resilient capacity to handle all demand (asis the case
with the Layer 2 and Layer 3 rings) then no distinction is made between priori-
tised and non-prioritised traffic on the basis that sufficient capacity has been pro-
visioned separately for each major service group.




2 Specific commentsto the Core model
2.1 Media Gateway Sites and Quantity

TDC acknowledges the use of MGWs for local interconnect on all 108 edge
nodes.

TDC does not agree on the assumption that the MGW on the Edge node can be
“al-in-one”. Even smaller MGWs hold separate cards with E1s. TDC urges that a
proper dimensioning of the MGW is carried out, and that the MGWs are installed
with the needed E1 cards.

TDC agrees that operators can use general interconnect in case of overflow traf-
fic from local interconnect, or in case the operator has insufficient (to low) traffic
for establishing local interconnect, or in case of breakdown or congestion where a IT- og Telestyrelsen
MGW on another distribution can be used.
Side 9/89
TDC sees aneed for redundant MGWs for internal traffic to services where there
isno local need for individual E1s. E.g. for SS7 number portability-lookup out-
side the Vol P platform.

A MGW controller will always be a redundant server setup with an “A” side and
a“B” side. Each side will for security reasons always have links to two routers.
Furthermore a setup will alwaysinclude at |east one Operation and Management
server. Thisleads to the need for aleast five 1GE modules and five 1GE adaptors
in the connected routers, and not only one as seen in the model.

TDC points out that the MGW gate controller prices are, asfor al other parts of
an al 1P network, divided into several individually priced license costs and
common costs. In the MGW case thereis a price for the use of the MGW control -
ler SW and a price for licenses for Voice channels, Sip sessions, INAP protocols
etc. This price split is not reflected in the model.

TDC usesthe distribution MGWs for severa products, such asIN, International
traffic etc., used by both TDC’s own end users and interconnected operators.
Since the model for now does not include redundant MGW |oad sharing of the
traffic, this traffic needs to be on another distribution MGW. TDC accepts this,
but dimensioning and route factors need to be updated accordingly.

TDC requests NITA to dimension the MGWSs accordingly.

The LRAIC Forum notes that in the second draft model, NITA hasincluded a
local MGW at the 108 edge node sites. Apparently this modelling has been the
result of TDC’s argument that only if local MGWs are present, operators will be
able to connect exactly asthey do today.

While this might in principle be true, the very same argument could also be
raised against any other optimization undertaken in the model compared to
TDC’s actual existing network. For good reasons NITA has, however, in other



areas ignored this type of argument with reference to the general LRAIC princi-
ple regarding modelling of an optimized and forward-looking network using the
MEA-principle.

The most recent - and in this connection also most relevant - example of thisis
NITA’s decision to model the core network as an all IP-network instead of con-
tinuing to model this part of the model based on an outdated TDM/SDH setup.

If an all-IP core network results from the MEA-principle, it can clearly be argued
that the natural next step is also to assume I P interconnect in order to uphold in-
ternal consistency and cost efficiency in the model.

The LRAIC Forum does acknowledge that if NITA were to choose such an ap-
proach exclusively at this point in time it would come with the risk of entering
uncharted regulatory territory in relation to the underlying market decision. It is
therefore also understandable that NITA to safeguard against this has chosen to IT- og Telestyrelsen
include media gateways for TDM |C break out.
Side 10/89
However, what is not so understandable isthat NITA is prepared to take this
safeguarding to the extreme point where no optimization on the current number
and positioning of TDM break outs is being undertaken. Furthermore, if the
model is at least not being fully prepared for costing the aternative IP intercon-
nect product during this 2009 revision of the mode it would demonstrate afull-
blown lack of thought of what is likely to happen in the very near future.

The existence of 100+ local interconnect sitesin TDC’s network is a (pre)historic
artefact and can only be explained and understood in this perspective. From a
modern and/or forward looking perspective this setup is clearly highly inefficient
and whether NITA chooses to model interconnect as TDM and/or IP, thereis no
valid argument for not substituting these 100+ local interconnect points with, say,
4-6 larger (local) interconnect points in the actual modelling exercise.

To meet the (modified) scorched node criteriait is sufficient to place concentra-
tor units at existing sites (e.g. MSANS). Hence, NITA has fully access to the de-
grees of freedom needed to optimize the number and distribution of MGWsin the
modelled network which NITA has also done several timesin the past.

By not utilizing this opportunity, NITA isin fact providing TDC with positive
incentives to not change the current interconnect regime because the inefficiency
costs are shifted to the alternative operators, hereby hurting their competitive-
ness. This stands in contrast to the objectives that LRAIC supposedly should rep-
resent — namely to provide incentives to be efficient which would “incidentally”
also be the outcome if NITA decides to undertake the requested MGW optimiza-
tion in the model.

An absurd consequence of afuture final decision to combine the all-IP core net-
work with the full legacy from an outdated TDM IC network can be readily seen
from the preliminary model v2.5.1 results. Local interconnect has become more
costly than single transit (own area) and double transit (other area) interconnect.
As both single and doubl e transit interconnect servicesis normally understood to



comprise the local interconnect service plus an extra transmission service, thisis
clearly an unacceptable model result and isin particular very counterproductive
in providing the right incentives for aternative operators to invest in own trans-
mission infrastructure.

The current non-NGN version of the Hybrid model has 50 local interconnect
points and has thus already departed from the existing number of local switch lo-
cations. Furthermore, NITA remains of the view that the number of local inter-
connect pointsis likely to reduce significantly with the move to all-IP networks
and IP-based interconnect products from TDC wholesale.

The model has now been adapted in anumber of ways. Firstly, three different
size Media Gateways have been included for possible use at Edge sites. These are
based on the Gateways currently in use by TDC for SS7 signalling. The docu-
mentation for these clearly states that they are also capable of handling Session

Border Controller functionality. On that basis, calls routed through these Gate- IT- og Telestyrelsen
ways are now assumed not to need to traverse one of the SBCs at the Distribution
Router sites. This also means that, for example, local calls no longer need to Side 11/89

travel up to the Distribution layer but can be routed solely viathe Edge layer.

The model now assesses the necessary size of each Edge layer media gateway
separately and allocates them to Small, Medium or Large as appropriate. At busy
Edge layer sites, multiple Large gateways are included where necessary (note that
alarge media gateway at the Edge Layer is still much smaller than the media
gateways at the Distribution Layer).

In recognition of the lower number of local Pol sitesin the current hybrid model,
the revised hybrid model NITA has examined the large media gateways at the
Edge Layer to see how many have sufficient unused capacity to allow small
and/or medium gateways to be removed from the calculation. This has resulted
in areduction of 44 sitesfor local Pol, bringing the modelled number down to 64.
Although the number could be reduced further in theory, there would be no bene-
fit with the existing equipment configuration assumptions since it would just re-
sult in media gateway equipment moving from one Edge Layer site to another.
Clearly, as and when alternative media gateway configurations become available
for input to the model, the optimal number of local Pol sites could reduce further.

2.2 SBC
TDC accepts the use of acommon SBC resource on the distribution sites.

The use of acommon SBC resource has recently proven to be actualized since
TDC has faced severe capacity challenges with the SBC. Normal SBC dimen-
sioning rules are not sufficient when dealing with business customers. A business
user registers 8 times more often than residential customers. In addition these us-
ers have special services as e.g. abusy line service that shows the line status of
other terminals in the group. Measurements have shown that the excessive use of
NOTIFY signals for this service accounts for 87% of the total signalling.



To handle this load the vendor recommends separate SBCs for business custom-
ersand for residential customersto be installed. Furthermore it has been neces-
sary toinstall separate SBCs for the breakout function for calls to and from the
MGW. Given thisis anew technology, TDC would in the light of this new in-
formation request NITA to include 3 separate SBCs on each site.

Theinclusion of SS7 is likewise acknowledged even though with afairly simple
approach. To follow the approach from earlier models the cost for SS7 should be
alocated to call setup.

The LRAIC Forum notes that when connecting different | P-networks (e.g. a
network operator and a service provider) thiswill often introduce issues regard-
ing security and media control (functionality and performance etc.). In some
cases these issues might stimulate a demand for arelatively new product category
called Session Border Controllers.
IT- og Telestyrelsen
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media gateways (i.e. viaE1l or STM-1) and not vialP-1P network borders. In this
setup there is consequently no role to play for SBC. Of course this also means
that it isaclear error in the model to assume that local interconnect calls have to
be (de)routed from the edge router to a distribution site before being sent back to
the very same edge router.

If NITA decides to build atruly optimized model, where interconnect is assumed
to take place at the IP level, it could be relevant to include SBC. However, this
would then aso have to be accompanied by a significant remodelling of the cur-
rent MGW setup. In an | P interconnect scenario it would also make even less
sense to keep the highly inefficient current assumption of 100+ local interconnec-
tions points (I P-1P network borders).

It could of course also be argued that it isrelevant to include SBC in the model if
these are currently in use by TDC (IP interconnect agreements and/or service
provider/large account | P-connect) because these network elements should also
carry a proportion of common costs.

However, the LRAIC Forum does acknowledge that the impact of this might not
be very significant especially once the network element prices for SBC’s are cor-
rected to amore true level. Comparing with vendor list prices, it is obvious that
TDC has aso in this areaindeed been very cost innovative when submitting data
to NITA.

Dueto confidentiality, cost details have been relegated to annex C (submitted
separately).

NITA acknowledges the comments made by TDC regarding the SBC resource
usage. However, NITA is concerned that TDC is making no attempt to size the
SBCs but is merely asking NITA to triple the number in the model. NITA isalso
not convinced that separate SBCs are needed specifically for the MGW, particu-
larly since NITA has found that MGW's themselves can be capable of SBC func-



tionality. NITA would also point out that the model costs 33 SBCs covering 13
Distribution Layer sites (which is not far from 3 per site). On that basis, NITA
has decided not to change the number of SBCs within the model.

With regard to the LRAIC Forum’s comments, NITA would refer to the response
in 2.1 above where it is noted that separate SBCsfor local Interconnect (that is at
the Edge Layer) have been removed and traffic re-routed accordingly.

2.3 Media Gateway Costs

TDC cannot accept the price for a24 E1 card. Thiswill be 320 DKK/E1 whereas
the cost pr. E1 on the 48 E1 card will be 1.970 DKK, which seems more appro-
priate but not near the prices TDC faces. TDC will normally face prices for indi-
vidual E1sno less than XXX DKK. Thisis based on a 20 port E1 card from
CiscoinaMGW. TDC requests NITA to adjust the pricesto more redistic lev- IT- og Telestyrelsen
els.
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In connection with the number of modelled E1s, TDC urges NITA to understand
that the number of E1s cannot be quantified from the traffic alone. Operators or-
der E1’s from their expected traffic - not from actual offered traffic. For this rea-
son TDC must establish separate E1s to each or more of the products outside the
Vol P platform since the traffic to/from these product will flow on separate E1s to
separate platforms handling that specific service, e.g. to IN, NP (separate SS7
linksin E1), International Exchange etc. Therefore the total number of E1s will
be considerably higher than the numbers given by traffic demand.

The model should be revised accordingly to reflect the actual demand.

TDC cannot find the cost for distribution framesin the model for the E1 termina-
tions and is under the impression that thisis not included in other prices.

TDC sees the exclusion of SDH as a challenge in the current modelling of MGW.
Normally operators can terminate all capacities. In the current model E1 isthe
only kind. Hence the operator needs to secure that they are capable of delivering
actual E1 on all sites, which is not acceptable. Alternatively the MGW can be up-
graded and dimensioned accordingly to handle several kinds of terminations.

The LRAIC Forum has compared the current modelling regarding pricing and
configuration of MGWs and M GCs with information from vendors and experi-
ence from own similar projects.

Furthermore, the LRAIC Forum has undertaken a separate calculation for the al-
ternative scenario where NITA decides to optimize the MGW structure from cur-
rently representing 108 local interconnect points to 6 large (local) interconnection
Sites.

For the details of these calculations, NITA isreferred to the confidential annex B
which is submitted separately.



The documentation included in this annex clearly demonstrates that the current
model input - which apparently has been based on a submission by TDC - is ex-
cessively cost inflated.

Consequently, the LRAIC Forum expects NITA to modify the model input in ac-
cordance with the detailed and yet transparent input provided in the annex.

In connection to TDC’s comments put forward in the first round regarding the
need for SS7 signalling at the media gateways, the Forum current understanding
isthat this has lead NITA to increase the costs of all the media gatewaysto in-
clude an allowance for SS7 signalling variants.

However, signalling isin practice only done viaaminor set of signalling termi-
nals at afew regional interconnection points. Thus, it would be very wrong to in-
clude signalling coststo all media gateways located at the local interconnect

pointsif NITA intendsto keep the current assumption of alarge number of IT- og Telestyrelsen
MGWsin the model. In connection to thisit should also be noted that the cost
documentation submitted in annex B does include SS7 gateway costs. Side 14/89

NITA isrequested to pay attention to this issue when preparing the final model
version.

NITA would point out to TDC that the costs for E1 ports in the Distribution
Layer Media Gateways are based on published price lists for Front cards and
Back cards (reduced to account for available discounts). NITA does thus not ac-
cept TDC’s argument.

With regard to the LRAIC Forum’s comments about the number of SS7 signal-
ling media gateways, NITA has now adapted the model to assume that al SS7
signalling transfers occur at the distribution layer.

With regard to the LRAIC Forum’s comments about the cost of the Edge Layer
media gateways, NITA has updated the costs in the previous draft which were
found to be full pricelist costs rather than reduced to reflect available discounts.
This has now been corrected.

NITA has also now realised that the cost of the E1 portsin the Media Gateways
is recovered separately via a specific Pol charge in the co-location model. On
that basis, the core model has now been adapted to allow the user to specify
whether or not the cost of the E1 ports should be included within the traffic costs.
The default setting for this parameter has been set to “no”, reflecting the exis-
tence of the specific charge in the co-location model.

2.4 General comments regar ding voice modelling

TDC hasmadethe following general commentsregarding voice modelling
and thesheet | _Cost (2.1.2 and 2.11.3 refl):

TDC till has problems accepting the way POTS cards and different licenses are
calculated. TDC accepts that it is not possible to model a“correct network” and a
simpler approach must be taken. However, TDC expects the model to include at



least a correct substitution for PSTN, ISDN2 and ISDN30. Thisis not the case
with the existing model.

Even though the model is corrected in the way the POTS cards are cal cul ated,
TDC would like to suggest how a more reasonabl e approach to the calculation
can be taken that also takes into account the way the al 1P model isimplemented.

PSTN

PSTN will in broad terms normally be represented as residential customersin the
model. This group needs, within each IMS, to have their own servers and residen-
tial licenses and as well use part of the core system (please refer to TDC’s other
comments regard licenses). These volume licenses are normally issued by the
vendor in batches of no less than 10.000 which is not represented in the model.

Each residential customer can only be implemented on an MSAN POTS port.
Thisisdonein the model. Some of the former PSTN group will in reality also be IT- og Telestyrelsen
business customers with the same termination, but using business licenses.
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ISDN2
ISDN2 will normally be represented as business customers and to less extent
residential customers. This group will need, within each IMS, to have their own
servers and business licenses and as well use part of the core system (please refer
to TDCs other comments regarding licenses). Servers for business custom-
ers/users are not implemented in the model as separate servers. Volume licenses
are normally issued by the vendor in batches of no less than 10.000, which is not
represented in the model.

Each business customer will, aswell as aresidential customer, need a MSAN
POTS port or aDSL port dedicated for telephony. Thisis not the casein the
model where all ISDN2 is represented as POTS cards, which however TDC ac-
cepts. Each business customer will generate a number of business users together
with the number of users coming from PSTN. TDC finds that thisis a more cor-
rect way to calculate, but accepts the way it is done in the model.

ISDN30

ISDN30 will normally be represented as centrex (or as so called business trunk-
ing) customers. This group will, asfor other groups within each IM S, need to
have their own servers and licenses and as well use part of the core system
(please refer to TDCs other comments regard licenses). Volume licenses are
normally issued by the vendor in batches of no less than 1.000, which is not rep-
resented in the model.

Each customer will need aDSL port dedicated for telephony or afibre connec-
tion. In the model it seems asif they are realized by POTS cards. TDC accepts
this, but still arguesthat an all 1P network should reflect reality.

TDC suggests that the model is updated so each IMS will be equipped with sepa-
rate and specific servers and licenses for a these types of the above customersin
accordance with information provided earlier in the process. In the current model



traffic, calls and interconnect traffic for these types of customers are not possible.
Furthermore it will not be possible to provision these customers.

The model shall in al respects represent a production network able to handle al
types of customers and their traffic.

Cost allocation
TDC notice (in | _Cost) that servers as those mentioned above. Part of the core
system represented as “fixed per IMS”, in the current version are wrongly allo-
cated to subscribers. As described to NITA, many of these are traffic depended
due to the number of issued licenses, their availability to make call setup, and
also due to the fact that traffic is passed through these servers. NITA’s approach
and arguments is not in line with this reality. By studying NITA’s own block dia-
gram it isclear that traffic is passed trough and handled in the main core of the
system and also all application servers are used when call setup is handled.
IT- og Telestyrelsen
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former model allocated costs.

TDC has made the following general commentsregar ding voice modelling
and thesheet | _Cost (2.1.2 and 2.1.12):

TDC acknowledges that only 25 DKK of the RTU licensesis alocated to traffic.

To understand this TDC wants to emphasise that the model use a simple ap-
proach regarding RTU licenses which does not correspond to the way licenses are
issued by the vendors and suppliers. NITA was early in the process presented to
this.

The license prices submitted from TDC are not modelled appropriately as the
model gives the impression of only “one” license but covers several licenses to
different part of the system.

Licenses cover the availahility to establish calls, availability to establish the cus-
tomer/users, the volume of calls pr. hour, 112 routing, lawful intercept, voice
massaging etc., and also user functions such as call tree party, number presenta-
tion etc.

The IMS part in the model should include both the IMS layer with call function
etc. and the IM S application layers.

In this perspective TDC does not understand that NITA only allocates 25 DKK of
the license cost. TDC finds afair split would be that 90% of the cost for licenses
is allocated to call setup.

This argumentation is valid for both licenses for residential and business custom-
ers/user and for missing centrex customer licenses.



TDC requests NITA to change the model to a correct split of licenses and include
licenses for centrex customers.

With regard to the number of servers, NITA would point out that such servers
would (as TDC indicates) be required to handle subscriber numbers and not traffic
levels. Thus, even if further servers were required, the cost of them would be allo-
cated to line rental and not affect the target products and services. On that basis,
NITA seems little to be gained by increasing the costs associated with such servers
(included in the model as “Fixed per IMS?).

With regard to the batch numbers for RTU licenses, NITA has now adapted the
mode! to use batches of 10,000 for both residential and business customers.

With regard to the “Fixed per IMS” costs, NITA does not accept that the calls pass
through these servers. On the contrary, the category “Softswitches” has been in-
cluded specifically to allow for servers handling call set up. Any other servers are
therefore deemed to either represent fixed costs or advanced application specific
costs (such asfor Centrex), both of which should be recovered from “line rental”
type fees and not from calls/minutes.

With regard to the RTU licences, NITA isindeed aware that the use of asingle li-
cense fee within the model is a simplification of the “shopping list” that an operator
istypically presented with by the vendor. However, since most of the licences are
not necessary for smple call set up and routing, it was not felt to be beneficial to
identify each licence separately (which might well differ from vendor to vendor in
any event). Furthermore, since the licences are paid for on a “per user” basis and
not on a “per traffic” basis, there remain quite strong arguments for allocating all of
the costs for such licences to “line rental” fees and not to callsyminutes. On that
basis, NITA is not inclined to alter the way that such RTU fees are represented or
allocated within the model.

2.5 DSLAM chassisfilling factor (2.1.3)

TDC notes that the change of DSLAM filling factors implies that the model now
includes 765.552 ADSL ports for 696.854 customers, a usage of 91%. In practice
thisis not achievable. For example, since ports are reserved for new customers at
time of order (not time of billing), even with arelatively constant size of total
customer base, customer churn will imply an increased need for ports. Therefore
TDC requests NITA to include at least a 5% reserve for ports related to customer
churn.

NITA has accepted that the higher degrees of customer churn often associated with
DSLAM-based services might result in alower port utilisation and has therefore
adapted the model to include a 5% reserve.

2.6 Voice Activation Detection (VAD)

The LRAIC Forum notesthat VAD is standardized (G.711 annex Il) and isa
standard functionality in MSANs and MGWs with which packets of silence can
be suppressed. Taking into account that some of the traffic will be modem and
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fax calls this suppression can on average be expected to lead to bandwidth sav-
ings of at least 35 per cent.

In the core modd (cf. |_Technical cell J307) it is assumed that VAD is not used
in optimizing the network. Thisimpliesthat there is plenty of spare capacity in
the transmission network and hence that the possible VAD cost saving under
these specific circumstances will indeed be zero for a given operator.

Whilein practice it might quite often be the case that the network operator has
plenty of spare capacity it is very unfortunate to assume this in the current con-
text because this has a significant impact on the cost allocation. That is, by not
using VAD the share of costs allocated to voice services increase which - from a
regulated interconnect perspective - means that significant optimization gains
from using VAD are being ignored in the model. Clearly thisis conflict with the
aim of setting prices based on an efficient network.
IT- og Telestyrelsen
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the cost allocation is modified to take this implied inefficiency properly into ac- Side 18/89
count.

NITA has reflected on the initial decision not to assume VAD is enabled and has
concluded that it would be more representative of an efficient operator if it wasin-
deed assumed to be used. NITA’sbasisfor thisisthat there is no significant tech-
nical reason not to implement VAD and thus not enabling VAD will smply result
in higher levels of cost being needlessly allocated to voice interconnect services.
NITA has therefore enabled VAD in the model.

2.7 Signalling overhead

The LRAIC Forum notesthat apparently due to TDC’s commentsin the first
round of consultation, NITA has changed the uplift to signalling and other traffic
management (OAM) to 5 per cent (cf. | _ Technical cell J309).

According to standard vendor guide lines, OAM traffic amount to an uplift of ap-
proximately 1 per cent. Hence it isimplicitly assumed in the current model ver-
sion that an uplift of 4 per cent for signalling is appropriate.

By using G.711 and assuming an average call duration of 3 minutesthislead to a
mark-up of 80 kb. In afixed network thisis 8-10 timestoo high, cf. below.

Signalling in SIP takes place by session initiation and session closing, i.e. the
amount of signalling follows the number of calls and not duration. Consequently,
amore correct way to model thisisto use number of calls asthe driver and not
number of minutes.

Combining this with the actual size of signalling per call (on average 8-10 kb°)
will lead to a much more accurate and correct modelling. If NITA decides against

® This estimate is supported both by own network measures and applied work with RFC-
guidelines, cf. SIP setup examplein



changing the driver to number of calls, NITA at least needsto significantly de-
crease the size of the uplift applied.

The LRAIC Forum would also like the stress that TDC’s arguments regarding
management of Vol P terminals are void of sense in the current context because in
the model all accessis based on MSANSs and not single user VolP terminals.

NITA acknowledges the comments made by the LRAIC Forum with regard to the
signalling uplift. NITA has also studied the sample call information provided by
TDC, from which the amount of traffic due to session initiation and termination
can indeed be seen to be small. On that basis, NITA has decided to reduce the up-
lift for signalling, and OAM traffic to 2 per cent.

2.8 IM S hardware costs

The LRAIC Forum notes that in the core model under the heading of IMS (sec- IT- og Telestyrelsen
tion 5.09 in|_Costs) three different types of hardware seems to be considered

and costed: Side 19/89

) Session Border Controller (DKK 925.000)

. Softswitching (DKK 825.000)

o Fixed per IMS (DKK 825.000)

The issue of including Session Border Controllersin the model is separately ad-
dressed above.

First the LRAIC Forum would like to point out, that there is no reason to differ-
entiate between the IM S softswitching and fixed part asthisisin practice one
unit consisting of one or more sub-servers (but of course mounted in racks).

Second, the LRAIC Forum would also like to point out that the hardware costing
of these IM S softswitching units in the model are completely out of sync with re-
aity.

Assuming deploying standard servers from any of the leading suppliers a set of
servers that can handle 200.000 subscribers, which is the capacity per server as-
sumed in the model, will definitely not exceed DKK xxx.xxx. Thisisto be com-
pared with the current entry of DKK 1.650.000 (825.000+825.000) per unit in the
model.

Annex D includes additional confidential information on the actual server costs.

NITA acknowledges the comments made by the LRAIC Forum. With regard to the
separation between the IM S softswitching and the fixed part, the reason that such a
distinction was made in the model is due to the information provided by TDC on
its own deployed IMS platform. NITA formed the view that certain sub-servers

‘http://www.ietf.org/rfc/rfc3322.txt
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had costs that varied with traffic carried (which were placed in the IM S softswitch-
ing category) whilst others had costs that were essentially traffic invariant (al-
though they might have been customer number variant) and these were placed in
the IMS fixed part cost category.

NITA welcomes the submission made by the LRAIC Forum on the cost of soft-
witching. However, the information was insufficiently detailed for NITA to be
able to conclude that the costs presented represented the total cost that would be
necessary for areal world solution. NITA believesthat it isimportant to minimise
the possibility of significant costs being excluded from the revised hybrid model
and, as such, would need more detailed information on the totality of areal world
deployment before being able to consider the information for inclusion within the
model.

2.9 IMSRTU licencesfor subscribers

IT- og Telestyrelsen
The LRAIC Forum notes that in the calculations NITA hasincluded variable
RTU-license costs of DKK 115 and DKK 225 per residential and business sub- side 20/89
scriber respectively.

It is evident that NITA needs to reconsider particularly the input prices for the
most basic functionality as these are highly exaggerated. Further details on this
are provided in annex E, which has been submitted separately due to fact that it
contains confidential information.

In relation to the cost allocation of these RTU-licenses, the LRAIC Forum does
also not agree on the experiment undertaken by NITA when allocating a high
percentage of these costs to traffic. As also stated by NITA, the true and single
cost driver for these costs is the number of subscribers and in this respect it does
indeed represents a violation of the basic modelling guidelinesif thisfact is being
ignored.

RTU-licenses for subscribers are just one of many SW-licences needed to operate
a network. Some of them are driven by subscribers and some are driven by traf-
fic. If reversing the principles for alocating subscriber driven costs it could just
as easily be argued that part of the traffic driven RTU licenses (e.g. port and
trunk fees) should be allocated to subscribers simply because there would not be
any traffic without any subscribers.

It isnot clear to NITA what the LRAIC Forum is referring to when stating that
NITA has alocated “a high percentage of these costs to traffic”. Of the full RTU-
license costs in the model (DKK 115 and DKK 225 for residential and business
customers respectively) only DKK 25 has been allocated to traffic. The amount al-
located to traffic is not dissimilar to the figures provided by the LRAIC Forum in
annex E. Furthermore, NITA is of the opinion that the RTU license fees cannot be
viewed in isolation, but need to be considered as an integral part of atotal deploy-
ment since each vendor might form its own view as to how costs should be appor-
tioned across the component parts of the overall system.

On that basis, NITA sees no need to alter the current inputs to the model.




2.10 Modelling of VDSL

The LRAIC Forum notes that in accordance with the LRAIC Forum recommen-
dation NITA has modelled a separate VDSL product for the external demand.
However, apparently NITA has so far decided not to model TDC internal VDSL
demand separately. That is, the modelling of TDC internal demand is based on a
composite ADSL-VDSL product.

Thisisavery unfortunate for at least two reasons. First, calculations of routing
factors become non-transparent and non-comparabl e with routing factors for ex-
ternal demand. This also makes product costing comparisons between internal
and external demand almost impossible.

Second, updating of the model becomes extremely complicated because compos-
ite routing factors will also have to be updated when the ratio between ASDL and
VDSL change which is bound to happen on ayearly basisin the future. IT- og Telestyrelsen
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updating of the model by explicitly modelling TDC’sinternal VDSL product.

NITA acknowledges the comments made by the LRAIC Forum in this regard and
will continue to monitor developments surrounding the deployment and take-up of
VDSL -based products by TDC and other operators utilising Bitstream services.

NITA is however not currently of the opinion that the cal culations of routing fac-
tors are non-transparent and non-comparable with routing factors for external de-
mand. The routing factors contained within the model represent the technical net-
work modelled and, in particular, the final egress points to the “Internet”.

NITA is aware that there might well be substantial usage differences (for example,
when measured in Gigabytes per month) between ADSL and VDSL products but
has not yet been able to receive usage information in a sufficiently disaggregated
form to allow it to assess whether the model should be adapted to reflect such dif-
ferences.

2.11 Modelling of IPTV

TDC agrees with the current used of 2.6 Mbps for the bit rate per IPTV channel
and providesin the following supporting evidence that thisisin fact the applied
bit rate in TDC’s network for the product.

The following two graphs display the IPTV traffic flow in a period with only one
TV channel being watched by two representative TDC IPTV customers.



Figure 1. Two samples of IPTV bandwidth in bits per second.
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The bit rates per channel in the graphs are slightly changing over time, which is
dueto different coding for the channels. However, the maximum bit rate per
channel is no higher than 2.6 Mbps (here 2.528 Mbps), which should be substan-

tial evidence not to alter the bit rate per channel parameter in the model.

The cost of the multicast service should be defined as a cost per capacity per op-
erator, asthisisthedriver for the cost in the network. It should be clear from
O_output that the price of the multicast service is per capacity per operator.

NITA isrequested to specify the model output.

In the sheet ’1_Product_Demand’ cell 1150 the number of TDC channels depends
on the number of operator channels (more operator channels gives less TDC-
channels). In the network there are no dependencies. Even where an operator of-
fers the same TV -channel, separate bandwidths are required for signalling and

management reasons.

IT- og Telestyrelsen
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The LRAIC Forum notes that in the first round of consultation, the LRAIC Fo-
rum argued that the actual bit rate per channel in TDC’s IP TV product is around
3,1 Mbps and not 2,6 Mbps.

In the consultation response NITA asked the LRAIC Forum for afurther explana-
tion of how the 3.1 Mbpsisarrived at, since thisisin contrast to the information
aready provided by TDC.

The 3.1 Mbpsis based on a reading from the display of the set top box by a cus-
tomer subscribing to TDC’s IP TV product. The set top box was delivered by
TDC.

In connection to this the number of channels should also be updated from the cur-
rent 39. According to'http://privat.tdc.dk/element.php?dogtag=f5 p tv_kanal
TDC is currently offering two TV packages — afamily package with 28 TV

channels and 13 radio channels and a Viasat package with 17 TV channels. IT- og Telestyrelsen

The Forum has also been informed by TDC at arecent seminar that TDC is plan- Side 23/89
ning to offer anumber of HD channelsin the near future and that the bit rate for

these channels will be 8 Mbps. At this stage, the LRAIC model should at the very

least be prepared for new inputs on this during subsequent yearly updates.

NITA acknowledges the comments and information provided by both TDC and the
LRAIC Forum. With specific regard to the per channel bit rate for IPTV, NITA is
of the opinion that this should remain at 2.6 Mbps.

With regard to the number of channels included within the model, NITA has up-
dated thisto 45, representing the combination of the Familiepakken and the Vi-
asatpacken. NITA would point out that in order to be able to model a “per chan-
nel” cost within the model, the total count of 45 channelsis represented as 44 and 1
in separate rows.

With regard to the likely introduction and growth in the number of HD channels,
the model has been adapted to allow for further |P multicast products to be in-
cluded within the |_Product_Demand workshest.

2.12 Power costs

TDC notesthat in the second draft NITA has raised the cost of power to 0,80
DKK/kWh. TDC till believesthat thislevel isnot in line with costs experienced
by TDC. NITA argues that a company at the size of TDC would be able to get
substantial discounts.

Thisis not the case since TDC receives separate bills for every power meter in
the network, distributed on wide range of suppliers, and not as apparently as-
sumed by NITA, few large bills that would be subject to price negotiation.

TDC therefore expects NITA to incorporate a power cost level that isline with
the one that a company with many distributed sites would face.


http://privat.tdc.dk/element.php?dogtag=f5_p_tv_kanal

TDC suggests aprice level of XXX dkk/KWh. Supported by the price documen-
tation in the Excel spreadsheet in appendix 5. Invoices are submitted in appendix
S5a-5g.

Furthermore TDC requests NITA to incorporate a positive price trend on the
power cost since TDC expects the price level of power to increase due to more
wind-power and environmental taxes.

The LRAIC Forum notesthat NITA has updated the power costs used in the
model from 0,60 DKK/kWh to 0,80 DK K/kWh.

While LRAIC Forum does recognize that the power costs needed to be updated,

the process by which this has taken place - and the resulting outcome - is not ac-

ceptable. In short this process has been atext book example of NITA not wanting

to cause TDC any trouble at al with the result that TDC is being rewarded for

holding back readily available private information. IT- og Telestyrelsen

In thefirst consultation TDC requested an update of the average power costs used Side 24/89
in the model. Instead of supplying information on the actual prices for power that

TDC pay —which as already indicated should be readily available - TDC appar-

ently submitted non-negotiated “list prices” from different utility companies.

Thisisavery simple old trick but nevertheless atrick that has awinning history

for TDC. Furthermoreit isatrick that can be played without any risk because

TDC can alwaystell the truth at alatter stage if NITA does not take the bait.

But NITA did indeed take the bait. Instead of doing the obvious thing and simply
reject to update the prices until TDC delivered factual information, NITA decided
to undertake an independent update based on an indexation of the power costs
used in the model in 2002 and 2005 with the price index for private households
power consumption.

In this connection it isinteresting to notice that NITA does seem to recognize
that it is very favourable to TDC to use a private household based indexation due
to the lack of competitive pressure and that NITA aso had to base the power
costs on abest guess in 2005 because TDC was also not given any incentive to
tell the truth back then.

Thanksto this innovative NITA experiment, the burden of proof hasin effect
been shifted from TDC to alternative operators. That is, alternative operators with
much smaller operational scale in Denmark most now provide NITA with sub-
stantiated evidence about TDC’s true power costs if the power costs are to be re-
duced from the current level.

The LRAIC Forum can only hope NITA will recognize just how absurd this
situation is and that NITA will learn from it.

Annex F, contains confidential information about actual power costs for an alter-
native operator. It isthe Forums clear view that TDC, due to the scale of its op-
eration, should be able to get significant better prices from suppliers. By nature
thiswill, however, have to remain an unsubstantiated claim.
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A price of 80 gre per kWh would correspond to a pure power cost of 40,9 gre per
kWh. This is between the two pure power costs above, and the current power
costs (Www. el pristavien.dk) between 34,2 gre per KWh and 44,23 gre per kWh
for a consumption of 100.000 kWh per year. In connection with this, NITA has
noticed from the statistics that January normally represent a peak-price for power

cost during a calendar year.

This seems to indicate that the power cost for an efficient company which would
seek to get the best deal in the liberalised power market and get substantial dis-
counts by negotiating the pure power cost, for instance by contracting very few
power suppliers could very well be able to get a cost of around 73 gre per KWh.

Given that the regul ated operator however, does not seem to get these pricesin
practice, NITA has decided to reduce the existing price to 0,75 DKK/kWh into

thisfinal release. This corresponds to information previously supplied by TDC in IT- og Telestyrelsen
another case regarding power sockets, and is now consistent with an indexation
of previous power cost inputs due to the now lower power prices’. side  26/89

NITA noticed from the statistics there does not seem to be a clear picture of the
trend for the price in the statistics. NITA has therefore chosen not to incorporate
apositive price trend on the power cost. However, NITA would be prepared to
review this cost element during the yearly updates of the model.

2.13 Routing factors

TDC notes that the routing table is very complex and transparency is needed. In
order to increase the level of transparency a breakdown of the routing tablein
|_Route Tableis needed. It should be possible to see why an entry in the route
tableis set to a specific value. Has the value set been caused by the routes, the
traffic traverse or perhaps in order to take QoS or other relevant aspectsinto ac-
count?

NITA isrequested to enhance the model with the different adds to the routing
factors shown separately.

The LRAIC Forum notes that the core routing factor matrix is very complicated
and hence difficult to review. The LRAIC Forum can therefore only encourage
NITA to go through all of these entries once more before the release of the final
model.

One specific issue that the LRAIC Forum would like to have NITAS opinion on
at this stage isin regard to the positive layer 3 routing factors for local intercon-
nect.

The Forum conjectures this could be related to fal se assumption in the current
model that local interconnects needs to be routed through session border control-

5 2002: 50 gre pr. kWh * 1,48 = 74 gre or. kWh and 2005: 0,60 gre pr. kWh. * 1,31 = 78
gre pr. kWh.


http://www.elpristavlen.dk

lers at the regional level. If this conjecture is correct al of these routing factors
should of course be changed to zero.

If there is another explanation, NITA is asked to reveal this.

NITA agrees that the routing is quite complex. However, it seesthis asadirect re-
sult of the number of products included within the model and the number of Net-
work Elements included within the modelled network.

Having said this, NITA has taken on board TDC’s request to show separately the
basic product route from additional routing factor allowances due to the need to
provide for resilience on non-ring routes. Resilience sensitive products have now
had the additional allowances separated out on to a second row in the table.

With regard to the routing factors for local interconnect, NITA has updated these in

accordance with its revised assumption that any necessary Session Border Control IT- og Telestyrelsen
functionality can be provided by the Media Gateways themselves (as noted earlier
in this hearing note). Side 27/89

2.14 Routeing factorsfor BSA ADSL

The LRAIC Forum has noticed that the routing factors between TDC interna
BSA demand (DSL productl) and external demand (BIT.Layer3.ADSL and
BIT.National ADSL) differs quite significantly.

Given that TDC has apparently been very helpful calculating the routing factors
for NITA thisis hardly surprising. TDC has the last couple of years tried to per-
suade NITA to calculate a separate price for external BSA based on the argument
that external demand to a larger extend are in rural areas and hence should cost
more.

While the LRAIC Forum does not necessarily disagree that the demand distribu-
tion across different geo types might be somewhat different for internal and ex-
ternal demand, the market decision (on the former market 12) clearly states that
TDC are not allowed to charge differently for rural and urban areas.

By alowing the routing factors to differ between internal and external demand
TDC has achieved the exact same thing as if charging differently between rural
and urban areas. It is also a very subtle way of price discriminating external de-
mand.

Clearly, if TDC is not allowed to charge differently across geo types and to price
discriminate between internal and external demand, the implication is that the
costing of internal and external demand must be identical. This in return implies
that the routing factors must necessarily be identical for internal and external de-
mand for al shared network elements.

Within the law there are no loopholes around these facts and NITA should of
course undertake the necessary changes to make sure that the actual modelling is
done in conformity herewith.



To secure transparency around this change thisis also another argument for mod-
elling TDC’sinternal demand for VDSL separately, cf. above.

NITA has reviewed the routing factors for “DSL.Product 1” in light of the com-
ments made by the LRAIC Forum and has accepted that the routing needs to bet-
ter reflect that of the BIT.National . ADSL/VDSL products in order to ensure that
routing factors effectively are identical for internal and external demand. The
routing factors have now been updated accordingly.

2.15 Commentstothesheet | Product_demand

Ref 1: |_Product_demand (2.1.10 ref. 1)
TDC accepts the clarification regarding the tablesin the |.Product_Demand, but
still does not see the need for it in the current model. Given thisinformation TDC

has to stress that the services for the two product groups is not in accordance with IT- og Telestyrelsen
services that TDC provides. TDC will hence not have the ability to provide traf-
fic figures in accordance with the tables. Side 28/89

Understanding this, TDC has to inform NITA that using POTS cards for certain
customers/users and DSLAM for other customers/users will result in more appli-
cation servers, licenses, provisioning etc. to serve each group. The model does
not reflect this.

Ref 2: |_Product_demand (2.1.10 ref. 2):

TDC accepts that NITA wants to change approach in the busy hour calculation
for telephony products from the hard typed formula in former models. However,
TDC findsthat the figures are not meaningful. At least it should be possible to
mirror the figures to the hard typed formulain former models. Furthermore, TDC
has great difficulties in understanding why these figures are given to each prod-
uct group.

TDC requests that there is a decoding of the hard coded formula and that the fig-
ures are made common to al telephony products. TDC does not within the given
model support that the busy hour calculation is made product independent.

Likewise, for non-voice products TDC does not find that the introduced calcul a-
tion of busy hour traffic provides any improvement compared with the hard
coded formulae. The parameter ‘Busy hours per day’ does not make sense (total
network traffic is not on/off) and cannot be empirically estimated. TDC finds that
calculations based on mean traffic and peak to mean traffic ratios would be pref-
erable, as these are understandable and can both be empirically estimated, cf.
several comments from TDC regarding the appropriate level of busy hour traffic
for different products.

Ref 1

NITA remains of the opinion that the two methods of providing voice telephony
need to remain distinct within the model. The reasoning behind thisisthat TDC al-
ready provides a Vol P service to users based on PSTN simulation techniques and



since the MEA of the existing PSTN/ISDN service has been judged as “NGN” then
it is necessary to model this on the basis of PSTN/ISDN emulation. Since the rout-
ing factors for the two methods of delivery are distinct from each other, NITA has
concluded that they ought to be modelled as distinctly separate products. NITA
doesfind it strange that TDC is apparently unable to measure the amount of traffic
generated by its existing Vol P customers separately from its PSTN/ISDN custom-
erssince NITA would have expected this to be important for TDC’s own internal
management, monitoring and control procedures.

With regard to TDC’s claimed need for additional application servers, licenses,
provisioning etc to serve each group, NITA notes that it has not received any sub-
stantive justification for this. Assuch, NITA remains unconvinced that this would
be necessary and/or represent a significant additional cost to the model.

Ref 2
NITA has reflected on the comments made by TDC regarding the cal cul ation of oo Telestyretsen
busy hour traffic and has decided to move towards a peak-to-mean method instead
of an “assumption” on the number of busy hoursin aday. Theinitia value of the
peak-to-mean ratio has been selected so as to give essentially the same Busy Hour
Erlangs as in the previous draft of the model for the same level of traffic.

Side 29/89

A similar change has been implemented for the relevant non-voice products.

2.16 Test setup

TDC dtill find that the model should include a complete test setup including all
components and software comparable to the operational production network. It is
vital for TDC to have the possibility to test new functions, test with other opera-
tors, and test with the OSS systems, before launching new functionality and af-
terwards to be able to reconstruct the live network to find faults and secure an all
time operational network.

Although standard solutions are preferred, the use of the software as well asthe
parameters settingsis often TDC specific. In addition TDC purchases equipment
and software from different vendors that have no relations to each other and
therefore are unable to secure afault free introduction of new services and prod-
ucts.

Especialy with regard to operating a 100% | P-network, limited experience — if
any- exists among vendors and suppliers, whereby test beds are unavoidabl e to
prevent end-users from lack of service quality.

TDC requests NITA to include a compl ete test-setup.

NITA notes that TDC previously and still finds that the model should include a
complete test set-up. NITA therefore wishes to draw attention to the answer in the
report on consultation regarding the 1st draft once more.

“Although NITA still acknowledges that a real operator islikely to have test
equipment, the agency believes that costs related to gradual changes to the net-




work are difficult to reconcile with the concept of an optimal operator, where the
costs for only one year is calculated. Thisis also the reason for not including mi-
gration costs in the access network. Furthermore, NITA is not aware of any inclu-
sion of test sitesin other regulatory LRAIC bottom-up models.

NITA therefore believes that the approach taken in the 2005-review of the model®
(cf. section 4.5), where NITA concluded that given the fact that the equipment used
to a very large extent is standard equipment that does not use operator specific
software, it is reasonabl e to assume that the vendor makes the final testing of the
network before delivering the software

Therefore no explicit costs for a complete test set up have been included. ”

2.17 Bandwidth requirements

TDC uses as default G.711, Payload 20ms (50 pps), No compressed RTP (CRTP) IT- og Telestyrelsen
and No VAD. In the L2 Ethernet aggregation network this results in a bandwidth
requirement of 96.8 kbpsin each direction or atotal of 193.6 kbps. side 30/89

The calculation of bandwidth includes the following:

Ethernet Preamble 8 Octets
Ethernet Frame Gap 12 Octets
VLAN Tag 4 Octets
Ethernet CRC 4 Octets
Ethernet Header 14 Octets
|P Header 20 Octets
UDP Header 8 Octets
RTP Header 12 Octets
V oice Payload 160 Octets
Sum 242 Octets

Bandwidth = (242x8) bits x 50pps = 96.8 kbps in each direction or 193.6 kbpsin
total.

TDC therefore has a bandwidth usage that is 17% higher (96.8 Kbps) than the
bandwidth used in the model (82.8 Kbps). The difference is possibly due to the
fact that the model does not take into account the bandwidth used for Ethernet
CRC, Preamble, Frame Gap and VLAN Tag — an overhead that is often forgotten,
but which should be included in the model.

The appendix 2 file includes a Wireshark trace example, which can be opened by
downloading the free Wireshark software from this website:

Thefilein appendix 3 displays a screen dump of the above file opened by Wire-
shark. The red box indicates the 218 bytes (octets) used for Ethernet Header, 1P
Header, UDP Header, RTP Header, VLAN tag and Voice Payload. The Ethernet

http://www.itst.dk/samtrafikregulering/telepriser-pa-engrosniveau/filarkiv:

'engrospriser/Iraic/Iraic-priser/2006/Horingsnotat_over _afgorelsesudkast_221205.pdf
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Preamble, the Ethernet Frame Gap and the Ethernet GRC are not included, since
these items are removed by the trace equipments Ethernet line card driver. These
three elements can unfortunately not be seen in the trace (due to measurements
issues), but they are certainly included in the transport through the network.

A complete picture of the bandwidth requirement is given by the reference:

www . bandcal c.comi with the parameters chosen to reflect the correct setup, as
shown in appendix 4.

TDC feels therefore that there is substantial evidence for our bandwidth claims
and urges NITA to update the bandwidth requirement.

Regarding the modeling of upstream traffic for broadband products TDC agrees
with a 25%-factor between upstream and downstream used bits.

However, the used factor between upstream and downstream broadband packets IT- og Telestyrelsen
seems too high. The following graph displays the sum of the ATM-based broad-
band traffic on the interfaces between the core and the layer 3 network (notice Side 31/89

that “output” here denotes upstream traffic, according to the way the traffic is
measured).

Figure 2. Up- and downstream speed for packets
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As can be seen from the graph in figure 2, afactor of 128/161 ~ 80% is more re-
aigtic for the relation between upstream and downstream broadband packets, and
NITA isrequested to update the model accordingly.

On the relationship between upstream and downstream IPTV traffic, the stated
factors (5% on bits and 10% on packets) are not realistic.

From the graphsin figure 1 showing traffic flow in bits for two representative
TDCIPTV customers viewing one channel each in the displayed period of time,


http://www.bandcalc.com

the factor between upstream and downstream traffic in bits can in figure 1 be
seen to be approximately 0.03% (either 726/2447000 or 772/2486000).

Since thisfactor isfar from the 5% applied in the model, NITA isrequested to
update the model on this point.

The following graphs show the traffic measured in packets per second in the
same period of time for the same two representative TDC IPTV customers.

Figure 3. Two samples of IPTV bandwidth in packets per seconds.
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Here it can be seen that a factor between upstream and downstream traffic pack-
ets of approximately 0.2% (either 501/223339 or 567/227637) should be applied
instead of the 10% suggested by NITA. Hence NITA isrequested to update the
model on this point.

NITA acknowledges the comments and information provided by TDC with regard
to product bit rates and packet rates. Having considered the information, NITA has
adapted the model to show each of the packet headers etc and utilise the informa-



tion in determining the overall Vol P bit rate. This has also been implemented for
the other major product groups to retain consistency of approach.

NITA has aso reduced the packet uplift (to account for upstream packets) for
Broadband from 100% to 80%. Similarly, the upliftsfor IPTV have been reduced
from 5% (for bits) to 0.03% and from 10% (for packets) to 0.2% in accordance
with the evidence provided by TDC.

As has been mentioned earlier on in this hearing note, NITA has concluded that
Voice Activity Detection should be enabled within the model, regardless of
whether or not TDC actually implementsit in practice (since thereis no cost im-
pact for enabling it and not doing so artificially increases the allocation of costs to
Voice).

2.18 Ref 7: 1_Tecnical and |_Cost (2.1.11. ref 7): IT- og Telestyrelsen
TDC notes that the MSAN to some extent can be seen as comparabl e with a sub- side 33/89
scriber stage. In the MSAN there will be technical functions supporting the line

and other technical functions related to call setup and signalling with the IMS

platform. The signalling required for call setup for supporting PSTN/ISDN emu-

lation could be I-SIP or H.248. Also for support of operations and maintenance

for alarge number of subscribers, there should be similar functionality asfor a

subscriber stage, which implies support of line measuring, alarms, call tracing,

event logging, configuration updating as well as remote access for maintenance

purposes. As TDC seesit, the unit cost of the MSAN including the POTS cards

in the model shall be divided into cost related to the Access and to the Core part

of the network as done with the ASM in earlier models. The earlier used split of

73% for access and 27% for core still seems appropriate.

In the model 10% is used for traffic related costs. However, thisisonly used in
connection with the chassis (processor) costs. Thisis not correct as the chassis
normally only contains a simple switch for distributing Ethernet to the POTS
cards where the actual traffic handling is done. Therefore the cost of the POTS
cards, which substitutes the PSTN, ISDN2 and ISDN30 in the model, must bein-
cluded.

TDC findsit appropriate with a thorough investigation of the MSAN including
the POTS card costs for traffic handling and a better documented split of ex-
penses between the core and access than the 10% presently used in the model.
Until such investigation has been performed, the model assumption should be
based on the on the earlier model’s split, which was based on an analysis per-
formed by the NERA consultants.

NITA remains unconvinced by TDC’s arguments that the proportion currently in
the model (10 percent of chassis/processor costs) should be increased to the amount
proposed.

NITA would point out that the line cards will not contain any traffic sensitive costs
(if they did, then there would be options to cater for higher traffic throughput).
Furthermore, NITA is aware that there are quite strong arguments for assuming




that an MSAN just used for voice telephony would never have any traffic depend-
ent costs due to the performance level of a minimum configuration system (though
NITA accepts that there might be some traffic dependent costs on an MSAN used
for multiple purposes).

Having said the above, NITA has reviewed the cost base behind the information
submitted in response to the data request and also other (confidential) cost sources
availableto BWCS. Thisreview hasidentified that, depending on the specific
manufacturer, a reasonable proportion of the “common” costs can be dueto what is
sometimes referred to as the “uplink™ card (though in practice this card will do
more than use act as an uplink). On the one hand, the costs of this card could be
deemed traffic sensitive (since one major role of this card isto provide an uplink
facility). On the other hand, it could be argued that a basic uplink facility is still
required to address the configuration and management needs of the subscriber fac-
ing line cards.

Having considered the available information, NITA has decided to increase the T o9 Telestyrelsen
proportion of chassis/common costs of the DSLAMs/M SANSs allocated to traffic
from the current 10 % up to 20%.

Side 34/89

2.19 IMScosts

TDC would like NITA to reconsider the added costs for PSTN/ISDN emulation
required to handle existing PSTN/ISDN customers. To handle this, the IMT must
be upgraded with:

e new application serversfor PSTN/ISDN emulation

¢ addition of an Access Gateway Control Function (AGCF) to support |-
SIP and H.248 signalling

¢ anon-line charging system to provide charging pulses for PSTN and
AOC for ISDN

e New test and monitoring equipment for handling the new signalling
methods.

In addition, the on-line charging system must also have access to the number
portability database in order to resolve the B-subscriber’s location for calculating
the charge.

An added cost in connection with the introduction of MSANSs is to upgrade these
with eguipment to support the line testing capability of TDC’s existing PSTN ex-
changes.

The above points will add to the total cost, which with right of use licensesis es-
timated to be higher than 2 MDKK per IMT.

NITA isrequested to include no less than 2 MDKK per IMT.

TDC notes that according to the model (I-Costs 5.09 IMS) the pricesfor an IMS
core system are:



e Softswitching 825,000 DKK
e Fixed per IMS 825,000 DKK
e Application Service - VolP 250,000 DKK

TDC assumes that the IM S core includes soft switching capability for the maxi-
mum number of subscribers/usersi.e. 200.000.

TDC has earlier supplied pricesfor the IMS core (excluding SBC).

Also asindicated earlier the core system delivered from Ericsson also includes
various servers including application servers for 50,000 private Vol P subscribers
and 50,000 business users (extensions) at a price of XXX DKK. Thetotal price
for the delivered core system istherefore (XXX + XXX) = XXX kr.

For every additional 50,000 subscriber/users the price of 5 servers (CS-ASx 2,

CS-MSx 1, CS-CSx ¥, MM x %2, and CS-WS x 1) must be added with a price of IT- og Telestyrelsen
approx. XXX DKK each. The total HW costs for a system with 200,000 users

will require extra 10 servers at approx. XXX kr. which amounts to XXX DKK. Side 85/89

In comparison the total HW price using the model’s pricesis (825,000 + 825,000
+ 4x250,000) = 2,650,000 DKK. Thisisonly XXX % of the price TDC must pay
and therefore TDC requests NITA to reconsider thisin the model.

NITA remains unconvinced about the need for significant additional costsin order
to provide a PSTN/ISDN emulation service over and above a PSTN/ISDN simula-
tion service. The cost increases that TDC are requesting are of asimilar magnitude
to those already accounted for and lead NITA to feel that they represent alarge de-
gree of double-counting. Thisis particularly the case since the model has been
sized for al relevant subscribers regardless of whether or not they utilise emulation
or simulation.

In this sense, the model essentially assumes that the cost of supporting an emula-
tion subscriber is broadly the same as for a simulation subscriber, whereas TDC
seems to be implying (without substantiated evidence) that the cost of supporting
an emulation-based subscriber is vastly more than a simulation-based one.

NITA is also aware of the, albeit limited, information that has now been provided
by the LRAIC Forum which indicates that the costs in the model might well be on
the high side rather than the low side. On that basis, NITA isinclined to leave the
cost inputs at the current levels.

TDC isincorrect in stating that NITA has only included 2,650,000 DKK for each
site since the model has provisioned two IMS softswitches at each site. Thetotal is
therefore 4,483,250 DKK per site. Furthermore, in its response TDC appears to
have double counted the IMS core costs— The “€ total” figure for NSP 5.0 Opti is
twice the “€ per unit” figure (due to the quantity of two) but this is then doubled
once more when calculating the “€ total” for the “Total Core system”. Once this
has been corrected, the revised figure from TDC is within 10 per cent of the
amount included within the model.




As mentioned NITA is also aware of the, albeit limited, information that has now
been provided by the LRAIC Forum which indicates that the costs in the model
might well be on the high side rather than the low side. On that basis, NITA has
left the cost inputs at the current levels.

2.20 Backdoor setup

TDC notes that NITA rejects to include a setup for backdoor access to active

equipment in the network on the grounds that the cost will be negligible com-

pared to the cost of active equipment. TDC maintains the opinion that such a

setup is essential for efficient network operations and hence either a backdoor

setup must be included in line with the input provided by TDC fall 2008, or, al-

ternatively, operating costs must be raised considerably. Asindicated in the input

provided by TDC in the fall of 2008, a backdoor may be established at the cost of

XXX DKK at each of the 1730 sites. IT- og Telestyrelsen
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NITA notes that TDC previously and still maintains the opinion that a setup for
backdoor access is essential for efficient network operations and hence either a
backdoor setup must be included, or, alternatively, operating costs must be raised
considerably. TDC did not however put forward new information.

NITA therefore still remains of the opinion that the cost of implementing such ac-
cess would be minimal compared to the cost of the active equipment itself. On that
basis, NITA isstill inclined to retain the existing structure and costings in the pre-
vious draft release of the model into thisfinal release.

2.21 DSLAM cable

TDC notesthat NITA has not indicated their position regarding the DSLAM ca-
ble. The cable cost was clearly specified in the input provided fall 2008.
NITA isrequested to include DSLAM cable cost in the model.

NITA has reflected on this point and is now of the opinion that the cost of this ca-
ble could usefully be added into the model. The model has therefore been adapted
accordingly by adding the cost of the cable to the DSLAM line card costs.

2.22 |_costs(2.1.12)

TDC appreciates that NITA acknowledges the comments concerning lifetime of
trench and possible removal of "old" fibre. NITA suggests that new fibres can be
installed in the existing duct if sufficient space isavailable. It is however well
known that blowing two cables in an existing duct isonly possible if the “co-
blowing” is made in one process. After 20 years the pipe is expected to be
squeezed and therefore not usable for blowing additional fibres. TDC recom-
mends that an alternative method to reuse the duct is used in the model.



Since NITA finds the estimated cost of pulling the old cable too high, an alterna-
tive to extend the lifetime of the trench could be to lay down additional empty
pipes when establishing the duct. The cost using this method can be estimated to
be the ducting price plus additional handling cost and cost of additional digging
(approximately XXX - XXX kr/meter).

Since the cost of this method is comparable with the cost of pulling out the old
cable, estimated by TDC, we strongly recommend that the cost of duct isin-
creased by at least XXX DKK/meter. If this cost is not included, the lifetime of
the trench must be adjusted to equal the lifetime of fibre cable.

NITA remains unconvinced that there would be a significant cost attached to provi-
sioning spare duct space during the original trenching. The model has calculated
the number of fibres for each of the trench routes and the maximum required is
only 56 fibre pairs. For such routes, the model has assumed the use of 192 fibre

cable, the diameter of which is only around 20mm. As such, NITA concludes that IT- og Telestyrelsen
the additional cost of extra duct into which such a cable could be pulled at a later
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On that basis, NITA remains of the opinion that no changes should be made to the
model.

2.23 Commentsto thesheet | Node Equipment

TDC notes that the model includes a large number of “fibre customers” (7804 IP
viafibre, but also IPviaLL and non-PSTN must be assumed migrated to a mod-
ern product i.e. IP viafibre). Hence a substantial part of the cost of the L2 aggre-
gation network is allocated to traffic from these customers. Even though a num-
ber of these customers can be connected on the 6-ports GE line cards (used also
for DSLAMSs) additional line cards must be installed. Hence in the TDC customer
base, app. 78% of IP viafibreison fast Ethernet interface and the vast mgjority
(>90%) of IPviaLL ison E1 interface, which must be assumed to be migrated to
fast Ethernet interface as well. Hence more switches must be included to provide
a sufficient number of slots.

Earlier, NITA has expressed theideathat IP viaLL and non-PSTN customers
might be connected through a small aggregation device. TDC, however, remains
of the opinion, that these customers should be migrated to a modern product.

NITA might argue that the additional switches are required only for fibre cus-
tomers and hence are not relevant for the model, but TDC does not consider this
avalid argument. A large part of the switches in the current version of the model
only serves DSLAMSs since fibre customers are not present at all sites, and cur-
rently the cost of these switches are split between al customers (incl. fibre) based
on traffic volumes. Appendix 6 shows actual distribution of fibre customers pr.
site. Asfibre customers are only present on app. 700 sites, switches on there-
maining sites serve only DSLAMSs.

NITA isrequested to include additional switchesin the model to provide suffi-
cient dots to connect all customers that share the network costs.



NITA isof the view that it is only beneficia to specifically model the costs of con-
necting the fibre customersiif those costs are likely to have a significant impact on
the target results (since the calculating the cost of connecting a fibre customer is
not of itself amodel aim).

The model assumes that all Layer 2 switches are connected together on dual-
headed ringsin order to provide a high degree of resilience. As such, it can be ex-
pected that most rings will carry traffic for at least some fibre customers. Further-
more, since the precise configuration of which sites are on which rings can be con-
sidered “random” (as otherwise it would be possible for the operator/regulator to
“optimise” the ring configurations so as to minimise or maximise specific product
costs). On thisbasis, NITA considers that it is not unreasonable to group together
the common costs of the Layer 2 switches (essentially the chassis costs and the

processor costs) and to allocate such costs evenly on the basis of traffic carried. IT- og Telestyrelsen
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ule slots existing at each site and, coupled with the possibility of using ahigh
GBIC port count module (a 48 port module is available for selection in the model),
is of the view that virtually al sites would have sufficient module slots in the exist-
ing switches to cater for the fibre customers. The cost of these additional modules,
and GBI C adapters, has not been included in the model as these would be specific
to the fibre customers.

To conclude, NITA remains of the opinion that no further changes to the model are
currently justified.

2.24 Commentstothesheet | Network elements

TDC acknowledges that consistency between route factors for different products,
including modelling of different service levels of individual products, have been
considerably improved in the model. Still, however, TDC finds that some
changes are required.

Resilience capacity is applied on distribution-core links for business traffic (as-
sumed equal to IP viafibre and IP viaLL in the model). Also, route factors for
"IP.Fibre.Product 1' and IP.LL.Product 1' have been multiplied by 2, apparently to
reflect QoS. Thisis not in accordance with redlity as only avery small percentage
of business traffic is actually bought in non-BE QoS-classes and hence prioritized
in the network. TDC requests NITA not to treat business traffic as prioritized in
the network.

Lower levels of the network include resilience capacity for all products (cf. the
supplied 'Routing notes v0.2.doc' document), whereas the distribution and core
network only includes resilience capacity for selected products with high-priority
traffic. Also, inthe distribution and core network, prioritization of traffic isonly
reflected on network elements corresponding to line cards, not on network ele-
ments corresponding to processors. TDC finds this strange, since in practice a
uniform QoS setup is employed throughout the network. NITA is requested to re-



flect differentiated service levels of productsin al levels of the network and in
al network elements.

NITA accepts TDC’s arguments regarding resilience for both IP viafibre and IP
viaLL products and has adapted the model accordingly.

NITA has not differentiated for resilience at the lower levels of the network hierar-
chy on the basis that it uses aring structure and it makes sense for those rings to be
fully resilient (that is, the busy hour traffic can flow in either ring direction and the
rings need to be dual-headed). With regard to the distribution processors not being
adjusted, this was an oversight which has now been corrected.

2.25 40GE interfacesfor Core-Corelinks

TDC notes that the loss in effective usage of bandwidth when using parallél links
(10% with two parallel links, 20% with four parallel rings) does not seem to be
implemented. Furthermore, TDC would like to stress that a maximum usage of
75% should be applied as well to the effective bandwidth of 32 Gbps supplied by
four parallel 10 Gbps links, implying a maximum throughput of 24 Gbps before
upgrade to 40 Gbps interface. TDC strongly suggest that 40 Gbps interfaces are
implemented in the model. Price of a 40 Gbps interface wasincluded in the input
provided in the fall of 2008.

NITA has now implemented 40GE interfaces for Core-Core links in the model and
specified these as the default.

2.26 |_trenching_transit

TDC maintains the opinion that aring /dual link based network structure is not
enough to ensure proper resilience. For one example, consider the case that Route
1 brakes. Thiswill take down the core-core link kd-alb and the dist-core links od-
kd, nee’kd, kj-kd and alb-kd.

Failure of the four dist-core links implies a 55% increase in the offered traffic at
node ab (134 Gbpstotal), while at the same time core capacity from ab isre-
duced to one third (40 Gbps). Thisis nowhere near acceptable. TDC finds that
the network is dimensioned for single failures only, not for simultaneous failures
in multiple levels of the network. TDC requests NITA to adopt a more meshed
fibre structure to ensure proper network resilience.

VDSL

The current implementation of the split of TDC’s own DSL customers between
ASDL and VDSL differs from the similar implementation of Bitstream DSL cus-
tomers. Thisyields an unwanted inconsistency in the model, which TDC urges
NITA to correct.

In order to do so, TDC suggests that the product "DSL .Product 1" is divided into
two (an ADSL -part and a VDSL -part), and that the volumes for these product
categories are explicitly stated in the input sheet of the model. Such a correction
would furthermore ease coming updates of the model, since the hard typed values

IT- og Telestyrelsen
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for this split in sheet "1_Route Table", Cells N210 and P210 are then removed.
Alternatively NITA should at least update the current parameters for the split
among VDSL and ADSL, since 10% VDSL own TDC customersis far from real-
istic. A value of 1-2 per thousand is more appropriate.

IT- og Telestyrelsen
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3 Specific commentsto the Access model
3.1 Operating expenses— Third party damage compensation

TDC finds the modelling of 3rd party compensation for network maintenance to
be too static. The compensation should be modelled to reflect the size of the net-
work or the level of maintenance.

In the present version all the compensation is subtracted the cost in the Access
network. Some of the 3rd party compensation should be alocated to the core
network. TDC suggests that the 3rd party compensation should be allocated to
the core network according to the ratio of total trench in the two parts of the net-
work.

The LRAIC Forum notes that as aresult of the Forums comments regarding
third party damage compensation, NITA has incorporated a specific input ad-
justment in worksheet |_FA_Costs to account for such receipts and has included
aninitial estimate for the amount. Theinitial estimate is 50 MDKK. In the con-
sultation report, NITA states that substantiated comments on the reasonableness
of the estimate are welcome.

The LRAIC Forum finds the yearly initial estimate of 50 MDKK to be remarka-
bly low — especially in the light of the information provided by TDC according to
Ritzau 3 June 2005.” On the basis of almost 10,000 cases of fault repair where the
contractor were held liable to pay for the damages during the first four months of
2005 alone, atotal of 50 MDKK per year results in a damage compensation from
third parties of lessthan 1,700 DKK per incident.

The LRAIC Forum has documentation that a contractor, who was held liable to
pay for damage compensation, were charged more than 3,100 DKK by TDC even
though the contractor in this particular case himself performed the digging in or-
der to restore the damages on a 5-10 copper cable. Furthermore, the LRAIC Fo-
rum has documentation that a contractor in another case has been held liable to
pay nearly 100,000 DKK for asingle incident. Further, according to TDC the
cost of damages covered by the contractor in some cases can be millions of Dan-
ish kroner. Therefore, the LRAIC Forum finds that an average damage amount of
less than 1,700 DKK isvery far from the truth.

NITA isrequested to ask TDC for the exact amount of third party damage com-
pensation. Should TDC fail to deliver the exact amount, the LRAIC Forum finds
that NITA should at least triple thisinitial estimate.

NITA acknowledges the comments made by TDC and the LRAIC Forum with
regard to 3™ party compensation and also the information provided by TDC on
the actual payments received for 2007 and 2008.

With regard to the total amount of compensation received, NITA has decided not
to update the current figure in the model (50 million DKK). The reasoning for

"http://mediawatch.dk/artikel/flere-kabelbrud-som-foelge-af-gravearbejde
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thisis that although the actual amounts received by TDC for both 2007 and 2008
were somewhat higher than this, NITA accepts that the large amount of trenching
being carried out in recent years by the Danish Energy companies will account
for at least some of this and that such levels of activity are likely to be above the
norm.

With regard to the allocation of the amount of compensation received, NITA has
now adapted the model such that the allocation is spread amongst both the core
and access network, and al so takes account of the increased amount of trench
sharing now assumed in the access network.

3.2 Graveomkostninger (Cost of trench digging )

(3.1.3and 3.1.12 Ref. 2):
TDC finds the applied prices for trenching significantly lower than the input pro-
vided by TDC.

Specific price inputs were as well given by Dansk Energi and the LRAIC Forum.
Dansk Energi argues for higher prizes for trench digging due to various addi-
tional costs not reflected in list prices. Since the prices of digging have been low-
ered 4-5% from the first to the second release of the 2.5 model, TDC will assume
that the LRAIC Forum suggested lower prices

Dansk Energi and TDC are by far the two largest customers to trenching-services
in Denmark. Therefore list prices and costs additional to list prices provided by
either Dansk Energi or TDC should be a valid guideline for trenching costs.
Members of the LRAIC Forum are low scale or even non-buyers of trenching
services. It istherefore not trustworthy that members of the LRAIC Forum could
get lower prices on the relevant trenching services than Dansk Energi and TDC.

TDC’s contracts on digging includes the vital requirement, that the contactors are
obliged to deliver the service al year and at any level of demand. Also the con-
tracts as a whole covers the entire country. It should be considered whether data
given by other sources, include the necessary level of geographical diversity, de-
livery terms etc.

TDC providesin appendix 7 NITA with the latest price lists from our XXX head
contractors. NITA isrequested to reflect this actual price level in the access
model. NITA will also be provided with a number of examples on account state-
ments from actual projects. Thiswill help NITA to understand the points made
by Dansk Energi on the cost structure of actual digging projects.

TDC expects NITA to incorporate digging cost at alevel no less than the infor-
mation given in the fall of 2008:

Table 4. TDC submitted trenching cost

Surface Weigthed average

Earth XXX Kr./m
Large stones, eg slabs XXX Kr./m
Asphalt / tarmac XXX Kr./m
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Tunneled, under roads XXX Kr./m

Small stones XXX Kr./m

Sail, eg. Ploughed cable XXX Kr./m

It isimportant to note that the above figures are exclusive of handling fee, since
this cost should be added to each cable/duct, and not to the trench that ‘carries’
more cables/ducts. Price information on handling fee can also be found in the ex-
cel spreadsheet with the contracted prices.

Dansk Energi har anfert, at DE er sagligt pa ét punkt meget overrasket over mo-
dellens antagel ser, nemlig modellens priser for gravning. Priserne ligger langt
under de faktiske graveomkostninger i Danmark. DE’s undersggel ser og prisinput
til modellen viser, at modellens priser for gravning mere eller mindre skal for-
dobles, hvis de skal afspejle de faktiske omkostninger ved gravning.

ITST skriver i haringsnotatet, at modellens gravepriser er opdateret sdledes, at de IT- og Telestyrelsen
afspejler de input der er modtaget fra TDC, LRAIC-arbejdsgruppen og DE. Med
priser der ligger pa det halve af det prisniveau DE har dokumenteret kan vi pain- Side 43/89

gen made se, at modellens priser afspejler de input der er modtaget. Det er mu-
ligt, at de afspejler de priser TDC og LRAIC-arbejdsgruppen har indleveret, men
i givet fald rejser vi meget stor tvivl om, hvorvidt disse priser er ’total” priser.
Hvis graveomkostningerne kun indeholder gravning i ordets egentlige betydning,
baseret pa entreprengrernes listepriser for gravning og retablering, ville model-
lens prisniveau vaare mindre forkert, men ITST har flere gange bekradtet, at gra-
veomkostningerne i modellen ligeledes skal indeholde de omkostninger, der
uundgaeligt falger med nér der udfares graveprojekter.

DE har gentagne gange gjort opmaaksom pa de uundgaelige omkostninger, men
da modellens priser er kunstigt lave — muligvis pa grund af misforstaelser om-
kring dette forhold, ser vi os nadsaget til at ridse nogle af eksemplerne op endnu
engang.

Ved nedlaggning af kabler skal man mange steder dele tracé med eksisterende rar
og ledninger, herunder gas, fjernvarme, vand og coax. Kommunerne anviser of -
test, at der gravesi fortov (frem for vejbane), hvor entreprengren hyppigt mader
eksisterende rar og ledninger i jorden.

Problemet opstar saaligt i forhold til fjernvarmeledninger, som fylder godt i tra-
céen, og hvor der forlanges afstandskrav til andre ledninger i et omfang, safjern-
varmesel skabet efterfa gende kan anvende gasbraander, skaaebramnder og vinkel-
sliber, ndr der skal laves vedligeholdelse eller reparation pa ledningsanlagy. Pro-
blemet er ogsa saarligt udtalt i forhold til gasledninger, hvor af standskravene er
store pga. sikkerhed.

Omkostninger til flytning af tracé grundet knebne pladsforhold kan vaae betyde-
lige, og er normalt en ekstraomkostning som skal |aagges ovenpa entreprengrer-
nes standard listepriser for gravning.

Mange kommuner stiller i deres gravetilladelser krav om udskiftning af eksiste-
rende jord/ler med sand ved nedgravning af kabler m.v.



Situationen er mest udtalt i Kgbenhavn, Arhus og Alborg, hvor opgravet jord - i
aletilfedde - skal erstattes med ny jord eller sand, safremt den opgravede jord
deponeresi mere end én arbejdsdag. Dette for at mindske de trafikale gener, og
saaligt, begramse spredning af forurenet jord i byomrader. | praksis betyder det,
at den opgravede jord - i naesten ale tilfadde - udskiftes med nyt jord og/eller
sand. Disse omkostninger er ofte betydelige, og lasgges ovenpa entreprengrernes
standard listepriser for gravning.

Mange kommuner stiller desuden krav om udtagning af miljgprever i opgravet

jord ved mistanke om forenet jord i et lokalomréde. | dissetilfadde skal den op-

gravede jord deponeres midlertidigt med henblik pa udtagning af miljgprever. De

malte gramsevaadier er bestemmende for om den deponerende jord kan genan-

vendes eller om jorden skal videretransporteres til ssalige behandlingsanlagg.

Transportomkostninger af jord er ofte betydelige og skal normalt laagges ovenpa

entreprengrernes standard listepriser for gravning. IT- og Telestyrelsen

Dansk Energi har i et haringssvar af 27. februar 2009 peget pa en raskke andre Side 44789
forhold som skal tagesi betragtning ved fastlaaggel se af de samlede omkostninger

ved nedgravning af accessnet. Dette er ngdvendigt for at sikre et retvisende

grundlag for graveomkostninger i LRAIC-modellen.

DE vil derfor anmode ITST om at sikre, at sdvel TDC’s og LRAIC-
arbejdsgruppens priser indeholder omkostninger relateret til ovenstaende eksem-
pler. Herunder er det ogsavigtig at sikre, at der tages udgangspunkt i priser og
projekter vedrarende etablering af accessnet til eksisterende bebyggelser. Sam-
menligning med gravepriser for nyudstykninger og transportstragkninger er efter
DE’s erfaring ikke daskkende for udgifterne ved at etablere et nyt landsdaskkende
accessnet.

For at fa et fuldstaandigt billede af graveomkostningerne er entreprengrernes pris-
tilbud og meterpriser ikke meget bevendt. DE vil i stedet anbefale ITST at gen-
nemga samtlige omkostningshilag for en rackke afsuttede graveprojekter for der-
igennem at udlede en valid pris for gravearbejdet.

Sammenligning med andr e graveomkostninger

DE har sammenholdt modellens graveomkostninger (inkl. administrations om-
kostninger) med graveomkostninger i Sverige og England. Sammenligningen
med Sverige tager udgangspunkt i den svenske LRAIC model for 2009, link:

http://www.pts.se/sv/Bransch/Tel efoni/SM P---Prisregiering/K alkyl arbete-fastar

natet/Hybridmodellen-2009/

Den svenske model er i store trak opbygget over samme lasst som den danske,
hvilket betyder, at flere af kategorierne kan sammenlignes direkte. Dog lader det
til, at den svenske kategori ”small stones” tolkes anderledesi Sverige end i Dan-
mark. | Danmark tolkes den som sma belaggningssten og brosten, hvilket gar ka-
tegorien dyrere end “’store sten” som er starre fliser. | Sverige er small stones bil-
ligere end large stones, hvilket kunne tyde pa en anderledes tolkning. Sammen-
lignes kategorierne direkte ses det, at de svenske priser generelt er hgjere end de
danske (SEK kurs 0,71).


http://www.pts.se/sv/Bransch/Telefoni/SMP---Prisreglering/Kalkylarbete-fasta-
natet/Hybridmodellen-2009/

De danske priser for gravning i asfalt skal sadtes op med 8 % for at modsvare de
svenske. Prisen for gravning i store sten skal sadtes op med 68% for at modsvare
den svenske pris. Prisen for gravning i sma sten (kategorien der sandsynligvis

tolkes forskelligt) er billigst i Sverige — her skal de danske priser sadtes ned med
24% for at modsvare de svenske. De danske priser for tunneler skal sedtes op
med 33% for at modsvare de svenske. For gravning i jord skal de danske priser
sadtes op med 123% for at modsvare de svenske, og endelig skal prisen for grav-
ning i bled jord sedtes 76% op for a modsvare de svenske.

Gravepriser - sammenligning med svensk LRAIC model

m Svensk pris, DKK  m DK model udkast
IT- og Telestyrelsen
517.265

429.703
398.180
70.898

312.694
238.273
186.258 182.21
- I

asphalt/ tarmac  large stones, eg small stones tunneled, eg under  earth or grass earth/grass -
slabs aroad ploughed cable
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Det engelske konsulent firma Analysys Mason, som ITST tidligere har benyttet,
blandt andet i forbindelse med LRAIC pa mobilterminering, har i september 2008
offentliggjort deres rapport ”The costs of deploying fibre-based next-generation
broadband infrastructure’™® .

Af rapporten fremgar priser for etablering af rer til senere iblassning af fiber.
Sammenlignes disse priser med priserne i den danske model (gravning med tillesgy
af prisen for 4/5 kanal - rar) ses det, at der er ganske store forskelle.

Den engelske model arbejder med tre typer af underlag, hvor den danske model
anvender 6 forskellige typer af underlag.

Den engelske prisfor gravning (inkl. rer) i vej (road) er 100 GBP/m (829.000
DKK/km — GBP kurs 8,29). DE vil umiddelbart mene, at denne kategori er sam-
menlignelig med den asfalt-kategorien i den danske model. Den tilsvarende dan-
ske pris (inkl. 4/5 kanal) er p4413.000 DKK/km. Den danske pris skal sdledes
fordobles for at komme pa niveau med den engelske.

Den engelske pris for gravning i fortov (footpath) er pa 60 GBP/m (497.000
DKK/km). Det er DE’s vurdering, at denne kategori svarer til en ssmmenvaagt-

_____________


http://www.analysysmason.com/PageFiles/5766/Analysys%20Mason%20final%20report%
20for%20BSG%20

ning af de to danske kategorier “starre sten” og “smasten”. Med en ligelig vaagt-
ning svarer det til, at de danske priser skal sadtes op med 119 % for at modsvare
det engelske niveau.

Den engelske pris for gravning i jord (grass verge) er pa 40 GBP/m (332.000
DKK/km). Sammenlignes dette med en ligelig vaggtning af kategorierne ”’jord”
og ’blad jord” skal de danske priser sadtes op med mere end 400 % for at mod-
svare den engelske pris.

Gravepriser - sammenligning med UK priser

W UK pris, DKK  m DKmodel udkast

§29.000

497.400
412.600 IT- og Telestyrelsen

331.600
. 226.685
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road footpath grass verge

Nar der i gvrigt kigges pa det omfattende og komplekse stykke arbejde, der er ud-
fart omkring LRAIC modellen ma det vaare utilfredsstillende for ale parter, hvis
modellens simple input parametre ikke afspejler de faktiske forhold. | den for-
bindelse skal det naavnes, at omkring 2/3-del af access modellens omkostninger
hidrarer gravning. DE har gjort et stort arbejde ud af at bidrage med graveom-
kostninger. Eftersom DE’s medlemmer er den gruppe der har udfert mest grave-
arbejde de seneste ar, finder vi det uforstaeligt at ITST totalt vadger at se bort fra
det indleverede materiale, n&r modellens gravepriser skal fastsadtes. ITST ikke
har stillet spergsmdl til DE’s datal everance, €ller bedt om uddybende dokumenta-
tion for graveomkostningerne. Dette tages som udtryk for, at ITST har forstaet
det det fremsendte, samt at ITST finder materialet tilstraskkeligt dokumenteret.
Udover DE’s dokumentation, viser ssmmenligningen med Sverige og England, at
de benyttede gravepriser ikke er udtryk for et realistisk niveau. Derfor ber ITST
kigge pa modellens graveomkostninger pa ny. Udover selve resultatet gnsker DE
abenhed om, hvilken metode der er benyttet til beregningen.

I nter national sammenligning

Hvis der foretages en kabekraftskorrektion af EU-15 landenes kobberpriser i
EU’s 14. implementeringsrapport (2008 priser), ses det at de danske kobberpriser
er de nasstlaveste.

Med det nuvaarende modeludkast stér de danske priser for ra kobber til at blive
endnu lavere. Nar man pa denne méde befinder sigi de ydreintervaller i interna-
tionale sammenligninger, ber man forsage at finde forklaringerne pa, hvorfor vi
kan gare det sa godt. Herunder ber det undersages til bunds om det flotte resultat
kan skyldes urealistiske antagel ser og prisinput, i de bagvedliggende modeller.



NITA acknowledges the comments made by both TDC and Dansk Energi con-
cerning the cost of trench digging and also the detailed information provided by
TDC regarding costs from a variety of suppliers.

However, NITA must stress that the agency does not believe that the trench dig-
ging costs used in the model understates the digging costs. Comparing trench
costsin version 2.5.1 with the trench costs in the model versions from 2002 and
2005, shows increases in the costs which is broadly consistent with the increase
in the cost index for asphalt work and work in earth in the same period, i.e. ap-
proximately 10 percent from 2005-2009 and 25 percent from 2002-2009.

NITA has reviewed the information and comments provided and, particularly in
light of the detailed information provided by TDC, has decided to adapt the
model to alow for separate trench cost inputs to be included for each of the four
geotypes.
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The revised trench cost inputs used reflect an analysis of the TDC data provided.
The following basic process was followed: side 47/89

e Thevarious suppliers were allocated to one of three broad groups (nominally
called ”Jutland”, ”Sealand” and ”Copenhagen”)

e These groups were then mapped across to the four geotypesin the model
(Storby: 75% ”Copenhagen”, 25% ”Sealand”’; By: 50% ”Sealand”, 50% **Jut-
land”; Land A: 25% ”Sealand”, 75% *Jutland”; Land B: 100% >Jutland”)

e Thehighest guotes from each group for each surface type were discarded

¢ Ansimple average was taken of the remaining quotes

NITA isaware that the costs submitted by Dansk Energi are still significantly
higher than those in the model. However, it remains the view of NITA that the
cost in the model should be areflection of true, efficient underlying costs. NITA
remains confident, having seen the source data, that the trench cost information
provided by TDC and the LRAIC Forum does include all relevant costs.

NITA isalso aware of the cost input differences between the Swedish LRAIC
model and the revised hybrid model. However, as the cost data behind the inputs
in the revised hybrid model have been based on Danish (rather than Swedish)
sources, NITA sees no reason to adjust them to account for differences between
the two models.

With regard to the Analysys-Mason report referred to by Dansk Energi, NITA
has reviewed the report and is the opinion that the cost information contained
within it only represents broad approximations (The costs presented here should
therefore be considered to be indicative estimates, and the actual costs of areal
deployment are likely to differ from those presented in this report”). The costs
are certainly ’rounded” numbers (for example, £100 per metre, £60 per metre
etc) and are not substantiated. On thisbasis, NITA isof the view that they are
little more than ”rules of thumb”. As asimple example of this, the cost for 96 fi-
bre cable in the report is quoted at £4.00 per metre. NITA’s consultants, BWCS,
quite easily found on the Internet a price for 96 fibre armoured cable of £2.16 per
metre, without needing to buy in volume, representing just over 50% of the cost
in the report.




3.3 Fibreroll-out and shared routesin the access networ k

TDC notes that in the second draft NITA has made a substantial change to the
route sharing modelling. TDC finds some issues that should be taking into ac-
count when modelling route sharing.

Generaly, the method of calculating potential trench for sharing, are biased,
since NITA uses the fraction of homes passed by other cable-operators as a proxy
for the fraction for trench potential for sharing. This assumption iswrong since a
rather large part of the homes passed by CATV operators (incl. Y ouSee) are lo-
cated in multi-dwelling units and therefore does not generate the same amount of
feeder trench as a national average of home passed.

Another important issue to be taken into account is the fact that the modelled
network islaid out ‘over night’ and the potential sharing thereforeislower, than IT- og Telestyrelsen
astep by step build out.
Side 48/89
- Other cable operators would seldom have the ability, capital at hand and
logistics to cope with afast build out, not evenif it iswithin period of
oneyear.
- YouSee’s coax network would be of alower magnitude if it was rebuild
since the possibility of digital TV over DSL would make it |ess cost effi-
cient to do build outs near the copper operator. This argument goes for
other Cable TV operators as well.

NITA istherefore requested to adjust the amount of trench potential for sharing.

TDC has noted that cost split between the access network and TDC owned infra-
structure (Y ousee) is set to 52/48. TDC finds this ratio wrong due to the fact that
the coax cables are much less costly in handling and take much less space in the
trench than the multiple cables/ducts that are laid down for copper network pur-
poses.

Therefore TDC expects NITA to alter the cost split ratio to 70/30 in line with
other Cable owners.

Finally, it isimportant to incorporate a higher unit costs for the trenches that are
shared, since they consist of more cables/ducts than the average of trenches not
being shared and therefore will be more expensive to establish due to higher han-
dling cost and in some cases wider and deeper trench. Further the devel opers and
the contractors will have administration costs due to dividing up bills and sending
out measuring data to more parties. These costs should added to the unit cost for
trenches subject to sharing.

Figure 4. Impact on trench dimensioning when sharing.
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TDC requests NITA to include specific, additiona digging costs for routes
shared with other operators. NITA is requested to use price lists submitted by
TDC asaguideline for calculating digging costs for shared routes. Itis TDC’s
experience that shared routes is up to 20% more expensive than non-shared
routes.

Side 49/89

Dansk Energi stér uforstdende overfor aadringerne i samgravningsprocenten i
accessnettet. Modellerne der hidtil har lagt til grund for LRAIC prissagningen i
Danmark har indeholdt omkring 17.000 km samgravning i accessnettet. Denne
samgravning har bl.a. vaaret med kabel tv. | det seneste modeludkast er graden af
samgravning kraftigt foraget, sdledes er der nu lagt op til, at hele 47.000 km i ac-
cessnettet samgraves.

DE har ikke kunnet finde dokumentation for, hvad det er for forhold der har aand-
ret sig sa markant, at samgravningsgraden pludselig kan tredobles. En note i Ex-
celarket forklarer, at  All TDC owned cable TV infrastructure should be avai-
lable for trench sharing” — men hvad er baggrunden for denne andring?

Endvidere finder DE det bemaarkel sesvaadigt, at samgravningen i accessnettet
primaat finder sted med TDC kabel-tv. Styrelsen har sd sent som i december
2008, i udkastet til markedsafgarelse pa marked 5 skrevet felgende: ... Som det
fremgar af analysen, rader TDC over sterstedelen af kabel-tv nettet. Efter 1T- og
Telestyrelsens opfattel se vil TDC ikke kunne have et gkonomisk incitament til at
etablere to parallelle infrastrukturer i et givent omrade...”

Safremt antagel serne, der farer til aandringerne, ikke kan dokumenteres bar denne
markante holdningssandring til samgravning ikke implementeresi modellen. | gv-
rigt finder DE det besynderligt, at graden af samgravning ferst aandresi det andet
udkast af modellen. DE kan ikke ud fra det foreliggende materiale se, at de andre
parter i processen har argumenteret for disse andringer. Hvis det er ITST der af
egen drift gnsker samgravningsprocenten sat op burde dette have vaaret medtaget
dleredei 1. udkast til den reviderede model.



Undervejsi processen har ITST flere gange omtalt, og refereret til, den svenske
LRAIC model. DE har derfor kigget narmere pa denne, og kan konstatere at man
i Sverige opererer med mindre end 5 % samgravning i accessnettet. Til sammen-
ligning er dette tal nu oppe omkring 40 % i den seneste udgave af den danske
model. DE forventer at dokumentationen for aandringerne ogsa forholder sig til,
at der er sd store forskelle i antagel serne for modeller man ynder at sammenligne.

Endvidere skal det bemaakes, at modellen ikke af spejler, at samgravning ofte
medfarer hgjere priser. Modellen ber aandres sdledes, at samgravning ikke blot er
to for éns pris. DE skal endvidere bemaake at graden af samgravning paingen
made stemmer overnes med DE’s erfaringer pa omradet.

With regard to TDC’s assertion that the method of cal culating the potential
trench for sharing is biased, NITA has now adapted the model to allow the trench
sharing to be allocated per geotype, with a preference for the more urban geo-
types. Thiswill help account for the fact that in the urban geotypes there are a IT- og Telestyrelsen
higher proportion of multi-dwelling units.
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With regard to the issue of an ”over night” roll out, NITA would note that the is-
sue of the time horizon for network build has been brought up earlier in the
LRAIC process. In the hearing note from 6 December 2002 (paragraph 4.1.1)
NITA refer to the response to a question published on NITA’s website 11 Sep-
tember 2002:

TDC:

“Can NITA please specify what the European practiceis regarding the as-
assumptions in regulatory LRAIC models about the period of time over which the
modelled network is assumed to be built? I's the modelled network assumed to be
laid overnight or gradually laid over a period of time? Furthermore, what is the
assumption in the Danish LRAIC hybrid model?”

NITA:

“Generally, there are no hard and fast rules about the assumed pace of network
roll-out. The key assumption is that the networks are assumed to be new net-
works designed and operated by efficient operators and many other studies only
talk about the costs of re-building a network without specifying a time scale.

The assumption that I T- og Telestyrelsen is making is that the network is re-built
over areasonably short period of time. Obviously a very short, almost overnight,
assumption would have implications for unit costs as it would be extremely diffi-
cult and expensive to purchase equipment and employ the vast quantities of labor
needed to build a network. ”

It remains the opinion of NITA therefore that it is reasonable to consider a high
degree of trench sharing under the principles of forward looking LRAIC.

With regard to TDC’s comments about a coax network being of a”’Lower magni-
tude if it was rebuild since the possibility of digital TV over DSL would make it
less cost efficient to do build outs near the copper operator”, NITA accepts that
this might be the case. However, if such a situation was to occur, then a much
higher adoption of cable TV (and other services provided by the cable operators)




would need to be considered within the model with costs allocated to those ser-
vices accordingly.

With regard to the sharing of cost with the cable operators, NITA has reflected on
TDC’s comments that the cost split ratio should be constant regardless of owner-
ship and agrees that this is not an unreasonable assumption. The model has
therefore been adapted to assume a constant split of 60 percent to TDC ac-
cess/core and 40% to the cable operators.

With regard to the potential for additional digging costs for routes shared with
other operators, NITA remains unconvinced that there would be any significant
additional costs incurred given the relatively small diameter of the additional core
ducts and cable operator ducts.

With regard to Dansk Energi’s comments regarding the reasoning behind the in-
crease in trench sharing assumptions, NITA would point out that there has been a
progressive increase in the amount of alternative access infrastructure over the
years and it was felt that the LRAIC model should take a fuller account of the po-
tential for trench sharing in this current revision.

It isthe opinion of NITA that as more and more infrastructure is installed in the
access network, the potential for trench sharing is likely to continue to increase
over time when adopting aforward looking LRAIC perspective. Clearly, NITA
would have preferred to have implemented these changesin the first draft of the
revised model, but the issue only came to light during the consultation process
that followed the first draft release and NITA thus implemented the changes at
the first opportunity.

3.4 Updating of xDSL -demand

The LRAIC Forum notes that in updating the model with new xDSL volumes
something must have gone wrong. Comparing with NITA’s |atest statistical re-
port it is clear that the demand for BSA (including external demand) is much too
low in the model and the assumed demand for shared accessistoo high, cf. be-
low

NITA STAT 2H08  Model v.2.5.1

BSA 910.142 765.550
LLU 232.620 228.294
LLU-Shared 65.167 101.565
BSA resale 38.813 0
XDSL - Total 1.246.742 1.095.409

NITA did not comment on our remarks regarding BSA resold linesin the first
round of consultation. The Forum therefore once again wants to point out that it
is not clear where the demand from BSA resale enters the model.

From a network costing stand point BSA resaleis quite similar to the BSA na-
tional access plus | P-connectivity costs. To secure a proper cost aloca
tion/dimensioning it is of course important that BSA resale is not left out of the
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model. This also includes remembering to account for the number of resold BSA
lines that are produced on a dedicated copper line.

Unless NITA decides to remove all mark-ups for |C-specific access cost as rec-
ommended by the Forum, cf. below, it is also important to keep account of the to-
tal costs charged for BSA resale services from alternative operators. In this case
these costs should namely be included in the denominator in cell 1273 in
|_FA_Costsin the consolidation mode!.

NITA notes the comments made by the LRAIC Forum regarding the demand in-
putsin the model. The main reason for the differences between v2.5.1 and the
NITA statistics for H2 2008 is that the former are projections made by TDC for
the end of 2009 whereas the latter are the actuals for the end of 2008.

NITA will aim to ensure that the final demand projections for the end of 2009,

due to be received from TDC in August 2009, will explicitly address the issue of IT- og Telestyrelsen
BSA resale (as well asincorporating the demand for Full Rate and A+ now that
they have been purchased by TDC). Having said that, it remains the view of Side 52/89

NITA that BSA Resale should not be included within the denominator in cell
J273in1_FA_Costsin the consolidation model on the basis that it is not a regu-
lated product.

3.5 Exit from street duct to NTP — trenching and ducting for inactive lines

The LRAIC Forum notes that the LRAIC model uses a scaling factor to reduce
the number of cobber cablesin order to reflect the decrease in active lines. How-
ever, in regard to trench and duct the model inconsistently does not reflect the
same decrease in active lines.

In the first round of consultation the LRAIC Forum noted, that while inactive
lines might not have a very significant impact on trenching and ducting from the
SDP and further on up in the access network (SDP-PDP-MSAN) it is very impor-
tant to compensate for inactive lines when it comes to trench and duct from the
exit from the street duct (EFSD) to the NTP.

The model does currently not undertake any correction for this.

From the discussions at the meeting in NITA on 4 Mai 2009 it became clear that
we did not explain thisissue sufficiently clear in the first consultation which re-
sulted in some misunderstandings.

The point is, however, that it would be very inefficient and contrary to the
LRAIC principles to include full trenching and ducting cost from the street duct
exit to inactive properties.

On the NITA workshop 4 May 2009, this was also the conclusion reached by
NITA’s consultants BWCS.

Thiswould also contradict the approach taken by the members of Dansk Energi
(DE), when they deploy fibre access. Even though DE deploys fibre in the



streets, access all the way to the end user propertiesis only prepared if and when
the end user has actively chosen to become a customer (and paid a substantial
amount to cover the expenses of this part of the access connection). The LRAIC
Forum is certain that DE will confirm that a strategy of paying for curb to the
building installations for non-active end user properties would be highly ineffi-
cient.

If TDC were indeed about to roll out a new copper based access network as as-
sumed in the LRAIC model, thiswould clearly also only be done to properties
with at least one active customer. In the real world scenario where TDC roll-out
of copper are only meant to supplement the existing network, TDC will of course
also only undertake the roll-out to new active customers. Furthermore, the cus-
tomers and/or the devel oper/entrepreneur will always have to cover some (or all)
of the costs. That is, even under the USO conditions, TDC is getting some of the
costs covered through one-off user fees.
IT- og Telestyrelsen
Thisis contrary to the model where all copper lines are costed whether active or
not and under the implicit assumption that TDC does not recover any of these Side 53/89
costs up front from the customers.

The LRAIC Forum requests NITA to ensure that the modelling is moved closer
in line with actual efficient practice. This can be done either by removing EFSD
trenching and ducting costs for inactive properties in the model or by calculating
a separate one-off fee for all active linesin the model - the sum of which isto be
extracted from the total copper capex calculated.

NITA would point out that the lifetimes in the revised model for exit-from-street-
duct trench and duct are both 40 years. Should the LRAIC Forum’s position be
adopted, then in the opinion of NITA the lifetimes would have to be reduced very
significantly to account for customer churn. Thiswould, in NITA’s view negate
any reduction due to the reduced amount of trench and duct. Furthermore, as has
been previously stated by NITA, in the urban areas there are often multiple cus-
tomers served from one duct/trench and as such that infrastructure would need to
be retained if even a single customer remains with TDC.

3.6 Accessroutingtable

The LRAIC Forum notes that in section 1.1 in the sheet |_Access Routing Table
the following routing factor changes for the network element “Acc. NTP. Raw
copper” should be made:

Acc. NTP. Raw copper
v2.5.1. required change
Raw copper - shared 0,5 1
Sub Loop - shared 0,5 1

For the network element “Acc. TnD. Trench, Duct, ASM- PDP, copper”, the
LRAIC Forum aso believes that the following changes are needed to better re-
flect the shared use of trench and duct in the access network for fibre and copper.



Acc. TnD. Trench, Duct, ASM-
PDP, copper
v2.5.1. required change
FTTH 0 1
Used fibre 0 4
Dark fibre 0 4

NITA does not agree with the proposed changes to the routing factors made by
the LRAIC Forum. With regard to the Acc. NTP, the cost of this should be
shared if the Raw copper or Sub Loop is also shared.

With regard to the Acc. TnD, thereis no need for FTTH to have arouting factor
of 1 since under the NGA scenario, thereisno “Acc. TnD Trench, Duct, ASM-
PDP, copper” in the network as all of the PDP street cabinets are assumed to be
active.

NITA does, however accept the proposed changes for Used Fibre and Dark Fibre
in order to remain consistent with version 2.4 of the hybrid model and has
adapted the revised model accordingly.

3.7 Average copper length per pair

The LRAIC Forum notes that in the previous consultation, the LRAIC Forum
submitted a calculation of the implied average copper length per pair in the
model. NITA was asked to confirm the calculations or alternatively to present the
correct ones.

In the consultation report, NITA responded that the Forums cal culations consid-
erably overstated the actual average copper length per pair costed within the
model as a scaling factor is applied which decreases the total number of km cable
that are costed. NITA did not, however, provide the Forum with the calculations
which in the eyesif NITA should be the correct ones contrary to what was being
requested.

The LRAIC Forum is very dissatisfied with NITA’s apparent lack of interest in
investigating this matter properly.

In the calculation submitted by the Forum it is correct that the number of copper
pair km in the numerator included copper km from inactive lines (denominator).
However, the denominator, representing total number of copper pairs, aso in-
cluded the very same inactive lines.

If NITA in acalculation of the average copper length insists on decreasing the to-
tal number of km of cable by a scaling factor, the number of copper pairs must
therefore also be decreased in order to resume consistency. The Forum believes
that it is perfectly legitimate to assume that on average inactive lines are not
longer or shorter than active lines. Hence, the average copper length per pair will
for al practical purposes remain the same whether or not an adjustment for inac-
tive linesis undertaken.

IT- og Telestyrelsen
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In the consultation response NITA did also point the LRAIC Forum to worksheet
C_Cable_and_Nodes, section 19 which include average crow flight distances per
copper pair for each of the 20 sample areas.

Also on this part NITA does, however, seem to miss the point.

The Forum has - based on a sample of approx 180.000 customers - provided
NITA with evidence on the actual copper length for an average customer divided
into the very same 4 geo types that are being used in the model. NITA hasnot in
any way questioned these results and have also not expressed any interest in re-
ceiving the full dataset incl. coding when asked.

Apparently thisfactua evidenceisin contrast with the results that are being cal-
culated in the model. In comparison the current calculations are in essence based

on an analysis of a 20 area sample including a country wide aggrega- IT- og Telestyrelsen
tion/extrapolation exercise that was undertaken 7-8 years ago. Asfar as the Fo-
rum is aware no documentation of value exists from this historic exercise today. Side 55/89

If the end results produced by the model are indeed proven to be counterfactual it
would be afrivolous objection from NITA’s side to simply point at the results
from the 20 area sample and ask the Forum to provide further evidence that these
are wrong and why.

The LRAIC Forum has aready provided NITA with detailed factual information
for the subset of these sample areas where the Forum is today present with own
equipment. But although this more detailed sample does indicate that there are
good reasons to question the accuracy of this historic 20 area sample analysis,
thisinsight needs to be seen in combination with the whole aggregation exercise
to fully understand where and why the model calculations are not correct.

However, no matter what the explanation might be, it is of course NITA’s sole
responsibility to understand and correct model errors (e.g. by asimplerecalibra
tion of the model) when these are pointed out by the parties.

If evenly distributed across geo types, first calculations indicate that a 10 per cent
exaggeration of the average copper length in the model amounts to an extra
yearly rental fee for raw copper of DKK 10-15. If the exaggeration is skewed
towards geo type 1 and 2, which seemsto the case here, the resulting unjustified
excess charge could however be significantly higher than that.

In the table below the LRAIC Forum has updated the calculations on the average
copper length per pair based on the figures in model v2.5.1

Geo type
1 2 3 4 Total
Copper pairs 949,144 1,421,490 1,102,215 46,975 3,519,824

Pair km 2,296,767 2,858,192 3,031,235 201,289 8,387,483




Average copper length per pair

(km) 242 201 2.75 4.29 2.38

The results from the LRAIC Forum study were submitted to NITA on 25. March
2009. The LRAIC Forum is of course available if further details on this study
should be needed.

NITA isonce again requested to undertake a proper investigation on this matter.

NITA acknowledges the comments made by the LRAIC Forum with regard to the
average copper length per pair. However, the LRAIC Forum is quite wrong in its
assertion that NITA did not provide it with details of the average length per cop-
per pair, as where to find this was clearly pointed out to the LRAIC Forum dur-
ing the workshop. Theinformation can be found in worksheet

C Cables and Nodesin the Access model in cells AP784:AS784. These show
the following:

Geotype 1: 1.84 km
Geotype 2: 1.56 km
Geotype 3: 2.29 km
Geotype 4: 3.35 km

Furthermore, the model also shows the crows-flight totalsin cells AJ779:AM779.
These show the following:

Geotype 1: 1.65 km
Geotype 2: 1.42 km
Geotype 3: 2.01 km
Geotype 4: 2.91 km

The point that NITA was trying to make in the last hearing note was that the total
copper pair km figures that the LRAIC Forum were looking at did not reflect the
actual km pairs costed in the model as a scaling factor was applied which, to all
intents and purposes, adjusted for inactive copper pairs (the argument being made
by the LRAIC Forum seemed to revolve around inactive copper pairs still being
costed in the model, which is not the case). Below isthe extract from the last
hearing note:

“NITA is however of the opinion that the table provided by the LRAIC Forumin
its consultation response over states considerably the actual average copper
length per pair costed within the model. As stated previously, a scaling factor is
applied in worksheet C_Resources which decreases considerably the total num-
ber of km of cable that are costed.

NITA would also point the LRAIC Forum to worksheet C_Cable_and_Nodes, sec-
tion 19 which does indeed include average crow flight distances per copper pair
for each of the 20 sample areas.”

With specific regard to the “average copper length per pair” calculations, NITA
would point out that the 20 sample areas account for around 190,000 copper pairs
and so are of asimilar magnitude to the LRAIC Forum data. Furthermore, the
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LRAIC Forum “sample” will tend, in NITA’s opinion to be subject to an auto-
matic biasin favour of shorter lines as these will tend to provide LRAIC Forum
operators with a greater opportunity to provide advanced, higher speed xDSL
connections with which to compete with TDC. The 20 sample areas, on the other
hand, cover complete exchange areas and thus include the compl ete spectrum of
line lengths.

Obviously, NITA does accept that the use of only 20 sample areas does not con-
stitute a statistically valid sasmple. However, the use of the data provided by the
LRAIC Forum would neither give avalid sample. Furthermore, asthe LRAIC
Forum is well aware, most of the cost of the access network is due to the trench
and duct network and not to the cabling. The total trench km costed is calibrated
in the model against an assessment of the complete national road network and
thus does not vary depending on the 20 sample areas.

3.8 Copper lines per service— BSA IT- og Telestyrelsen

The LRAIC Forum notesthat in section 1.3 in |_Network demand which is used Side 57/89
for dimensioning the copper access network, externally sold BSA products, i.e,

BSA at the DSLAM — SC
BSA at Layer 2

BSA at Layer 3

BSA, national access

are taken to be al on a shared access line with PSTN. While it is correct that
there is a separate (bearer line) charge if not shared, it isimportant to incorporate
the demand for copper lines from BSA line rental on dedicated copper line for
proper dimensioning and hence costing of per line.

Unless NITA decides to remove all mark-ups for | C-specific access costs as rec-
ommended by the Forum, cf. below, it is also important to keep account of the to-
tal costs charged for BSA bearer lines from aternative operators. In this case
these costs should namely be included in the denominator in cell 1273 in
|_FA_Costs in the consolidation model.

NITA accepts that the quantity of dedicated copper BSA lines was not correctly
calculated in the second draft. This has been corrected in the final release of the
model.

NITA will also be obtaining updated information from TDC on the proportion of
BSA lines (own use and used by other operators) during the formal data request
process (see also comment in response to 3.7 above).

3.9 Road lengths (3.1.10):

TDC notes that from NITA’s 1% draft response it seams asif NITA acknowl-
edges that the total road length in Denmark hasin fact gone up. Therefore TDC
findsit incorrect that the data has not been updated.



In the access model (I_GIS Trench and Duct, Size of road network) NITA refers
to the DAV database from where NITA get the length of the road network. Ac-
cording to the latest release of the DAV database the length of the Danish road
network is 113,538.52km.

TDC will request NITA to use the newest road data available and perform a
complete rerun of the road classification algorithm.

NITA repeatsit response to this matter as provided in the last hearing note:

“NITA has looked at the source data referred to by TDC, where it can be seen
that there from 2000 has been a very small increase in the number of total roads.
It can furthermore be seen that the main reason for the growth in local roadsis
due to conversion of regional roads to local roads due to the administrative re-
form (Strukturreformen) in 2007. Furthermore a large proportion of the yearly
growth in local roadsis likely to reflect the conversion of the status of “private”
roads to “local ” (public) roads. NITA isthus of the opinion that most of the ap-
parent increase referred to by TDC mainly falls into this category and thus the
actual construction of new roads will not be significant.

With specific regard to TDC s comment about connecting 28,000 new house-
holds with new copper during 2008, NITA would comment that TDC has not bro-
ken this down into households in new housing estates (thus increasing the
amount of trench km) and households within existing conurbations (due to, for
example, urban renewal projects).

Taking into account the above, NITA is of the opinion that it is not necessary to
increase the assumed number of street km within the model. ”

3.10 Cost of links

TDC notes that the prices have been corrected according to the latest develop-
ment in copper prices. The price of a copper cableisdirectly correlated with the
market price of copper. Shown below is agraph from London Metal Exchange on
development in copper prices for the last 5 years. The graph clearly shows that
copper prices fluctuate significantly.

The black line shows linear tendency development in copper prizes over the last
5 years. It clearly shows that copper prizes increase over time. Henceit isincor-
rect to reflect copper prices, currently influenced by the global recession, in a
model that will be used for multiple years.
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Figure 5. Copper price development.
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NITA isrequested to update prices on copper cables to reflect the expected price
level of 130%-135% of the current marked prize. Side 59/89

TDC request NITA to update prices on copper cables to reflect the expected price
level of the current marked prize of copper - based on a graph from London

Metal Exchange on development in copper prices for the last 5 years. As men-
tioned by TDC the graph clearly shows that copper prices fluctuate significantly,
but related to the LRAIC-model it is the actual price which is relevant and not an
expected development in the price for multiple years. The model has therefore
not been adjusted for thisin the final release.

3.11 C_Trench by Zone, line 219 and line 282, 283 (3.1.16):

TDC recognizesthat NITA hasincluded 371 street cabinetsin the model. TDC
assumes the intention is to model the so-called backhaul products between street
cabinets and ADMs.

The modelled backhaul servicesin the O_Output sheet in the consolidation
model has not been updated accordingly like the ‘SC Backhaul — xDSL’ service.
E.g. the routing factors for these products should be amost equal. In the current
version the routing factors differ significantly.

For none of the backhaul products operational cost has been included.

TDC requests NITA to align the assumptions — especially with regards to the
routing factors - for the calculated backhaul products and to include operational
cost. Further more NITA is requested to clean up the amount of backhaul product
and keep nothing but the products that are regulated by the market 4 decision.

TDC further requests NITA to specify that the modelling is specific to backhaul
products from PDPs with existing or planned DSLAM street cabinets and with an
average distance of app. 1 km to the parent node. Otherwise the assumptions for
the modelling are violated.



NITA disagrees with TDC’s assertion that the routing factors for the various
backhaul products modelled should be “amost equal™ as they represent very dif-
ferent products. NITA would also point out that “SC Backhaul — xDSL” is not a
product in the normal sense of the word asit only exists to collect costs relevant
to xDSL and BSA so that those costs can be included within the relevant products
(since they effectively form part of the core network).

With specific regard to operating costs, NITA does not agree that these products
should attract the specific operating costs associated with the access network
(“Acc. NTP. Operating costs PSTN” and “Acc. NTP. Operating costs
XDSL/ISDN”) since those costs are relevant to NTPs.

With regard to the market 4 decision, NITA has removed the backhaul products
not covered by that decision, thus leaving only duct and dark fibre within the
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With regard to TDC’sfinal point, NITA repeats its comment from the previous side 60/89
hearing note:

“The second draft release of the revised model incorporates 371 active street
cabinets across all four geotypes, in line with the information provided by TDC.
Also, as mentioned above, the average distance from ASM to PDP is now just
over 1 km.”







