Memorandum

Report on consultation regarding the 1st draft of the Revised Hybrid LRAIC
model.

By itsletter dated 19 January 2009, the National 1T and Telecom Agency (NITA)
invited the industry to comment on the 1% draft of the Revised Hybrid LRAIC
model. The 1% draft of the model was also presented to the industry on workshops
ultimo January.

Enclosed to the letter dated 19 January 2009 was besides the 1% draft of the model
a Report on the Revision of the Hybrid LRAIC Model, dated 13 January 2009 and
“Notat vedragrende haring over kortlaggning af andre tjenester i LRAIC modellen”,
dated 14 January 2009. In the following the comments from the industry related to
the 1% draft of the mode! are addressed while comments from the industry to the
two other papers will be incorporated in the resulting version of these two papers.

Before expiry of the consultation deadline on 27 February 2009, the Agency had
received responses from the LRAIC Forum (A+, Cybercity, Fullrate, Global Con-
nect, and Telia Danmark), the Danish Energy Association (DE) and 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 1st draft of therevised Hybrid LRAIC Mod€
1.1 Theproces
1.1.1 Documentation and transparency in the model

TDC notes that during the model review TDC has lacked a thorough documenta-

tion and explanation of the implemented changes in the model. In TDC’s opinion IT- og Telestyrelsen
the model and the documentation should be understandable for people with tele-
communication and Excel skills without any knowledge of the historical model- Side 3/74

ling of LRAIC. Thisisfar from the case with the provided documentation.

TDC finds a number of calculations implemented in the model, which has no end
use. TDC requests NITA to colour-mark these areas if they for some reason are
not to be removed for the time being.

LRAIC-arbejdsgruppen har i sit haringssvar generelt bemaaket, at ambitions-
niveauet for den reviderede model er noget lavere end hvad LRAIC-
arbgdsgruppen havde forventet af processen. LRAIC-arbejdsgruppen fandt det
positivt, at I T- og Telestyrelsen alerede i 2007 tog de farste tiltag i forbindelse
med udarbejdelsen af en revideret model, der skulle tragde i kraft 1. januar 2010.
Vi har imidlertid desvaare mattet konstatere, at LRAIC-modellen i praksisikke
har gennemgaet den gennemgribende revision, som der er behov for.

Den reviderede model fremstar fortsat i stor udstraskning som den oprindelige
2002-model blot tilfgjet en rakke lappel gsninger de steder, hvor I T- og Telesty-
relsen har skennet, at behovet er allerstarst. Det betyder, at der ikke én gang for
aleer blevet foretaget en grundig oprydning og revision af gamle udokumente-
rede antagel ser og model parametre. Dette omfatter bl.a. den ikke-eksisterende
dokumentation for de 20 stikpraver, der reelt er de vigtigste omkostningsdrivere
for hele kobbernettet.

LRAIC-arbejdsgruppen finder det samtidig bekymrende, nér IT- og Telestyrelsen
i forhold til modellens manglende dokumentation - som det var tilfeddet ved
workshoppen d. 30. januar 2009 - blot henviser til, at det paged dende modelind-
hold er en historisk arv fra den oprindelige modelkonstruktion og at der i gvrigt
ikke er udsigt til, at der foretages nye detaljerede vurderinger heraf med mindre
styrel sen modtager nye informationer fra parterne pafrivillig basis. En sadan ind-
stilling er saaligt bekymrende nér det drejer sig om vurderinger af antagel ser
vedrarende indregnede driftsomkostninger, hvor TDC i sagens natur reelt besid-
der et vidensmonopol, som selskabet selvsagt kun vil vage interesseret i at dele



ud af i ngje afmalte doser - og kun nar dokumentationen kan drejesi en retning,
som er i selskabetsinteresse.

| forhold til de foretagne modelaandringer i version 2.5 finder LRAIC-
arbejdsgruppen det ogsa uheldigt, at dokumentationen herfor forel gbigt lader me-
get tilbage at anske. | den fremsendte Report on the Revision of the Hybrid
LRAIC Model er der alene gengivet en helt overordnet beskrivelse af de foretag-
ne aandringer, hvor der bl.a. mangler konkrete oplysninger om hvor og hvorfor de
foretagne aandringer er sket. LRAIC-arbejdsgruppen har ogsa forgeeves ledt efter
forklaringer og kildeangivelser til en ragkke nye eksogene input i modellen.

LRAIC-arbejdsgruppen finder, at disse mangler har medfert, at det har vaaret
ungdigt vanskeligt at afgive kvalificerede bemaakninger til modelrevisionen i
nagvaaende hagringsrunde over farste udkast til revideret LRAIC-
prisfastsadtel sesmodel.
IT- og Telestyrelsen
Pa denne baggrund tager LRAIC-arbejdsgruppen ekstra forbehold for at afgive
bemagrkninger til samtlige aandringer i den reviderede model, nér den detaljerede Side 4/74
model dokumentation foreligger. LRAIC-arbedsgruppen forventer, at dette senest
vil vage tilfaddet ved pdbegyndelsen af 2. heringsrunde primo april.

LRAIC-arbejdsgruppen skal i gvrigt bemagke, at det ville have vagret en naturlig
og konstruktiv del af haringsprocessen safremt 1T- og Telestyrelsen i forbindelse
med naa'vaaende haring havde valgt at foresta en detaljeret gennemgang og for-
klaring af Excelmodellen og dens aandringer i detaljer.

Patrods af positive tilkendegivelser herom fra styrelsen pa mgdet den 30. januar

métte L RAIC-arbejdsgruppen efterfalgende konstatere, at dette ikke i praksis var
muligt at gennemfare fordi styrelsensinitiale tilsagn tilsyneladende havde vaaret

betinget af, at konsulenterne var indstillet pa at foretage denne gennemgang for

egen regning.

LRAIC-arbejdsgruppens indstilling hertil er, at det alene pahviler IT- og Telesty-
relsen at sikre den fornadne transparens i processen. Og pa baggrund af model-
lens kompleksitet sammenhol dt med den for nuvaarende utilstraskkelige doku-
mentation for de foretagne amdringer mener LRAIC-arbejdsgruppen, at der fort-
sat eksisterer et klart behov for, at I T- og Telestyrelsen sikrer, at der pa et senere
branchemgde kan ske en detaljeret gennemgang af modellen som beskrevet oven-
for.

Med hensyn til TDC’s top-down model og hvordan IT- og Telestyrel sen pataan-
ker at anvende denne i konsolideringsfasen, skal LRAIC-arbejdsgruppen tilken-
degive, at processen herfor indtil videre har vaaret for markelagt. LRAIC-
arbejdsgruppen har saledes ikke kendskab til hvorledes denne konsolidering er
planlagt at skulle foregd samt hvilken effekt den métte fa pa udarbejdel sen af hy-
bridmodellen. LRAIC-arbejdsgruppen forventer snarest muligt at blive grundigt
informeret om denne igangvaarende proces.

LRAIC arbejdsgruppen finder det endviderei forhold til de foretagne modelaan-
dringer i version 2.5 det uheldigt, at dokumentationen herfor forelgbigt lader me-



get tilbage at gnske. | den fremsendte Report on the Revision of the Hybrid
LRAIC Model er der alene gengivet en helt overordnet beskrivelse af de foretag-
ne aandringer, hvor der bl.a. mangler konkrete oplysninger om hvor og hvorfor de
foretagne aandringer er sket. LRAIC-arbejdsgruppen har ogsa forgaeves ledt efter
forklaringer og kildeangivelser til en rakke nye eksogene input i modellen.

LRAIC-arbejdsgruppen finder, at disse mangler har medfart, at det har vaaet
ungdigt vanskeligt at afgive kvalificerede bemaakninger til modelrevisionen i
naavaaende hagringsrunde over farste udkast til revideret LRAIC-
prisfastsadtel sesmodel .

Pa denne baggrund tager LRAIC-arbejdsgruppen ekstra forbehold for at afgive
bemaarkninger til samtlige aandringer i den reviderede model, nar den detaljerede
model dokumentation foreligger. LRAIC-arbejdsgruppen forventer, at dette senest
vil vagetilfaddet ved pdbegyndelsen af 2. heringsrunde primo april.
IT- og Telestyrelsen
DE notes that overall, DE finds it unclear what each of the model consultations
will contain. DE would therefore like to have a more detailed plan covering the Side 5/74
rest of the revision of the model. Our understanding isthat all issues, except from
WACC and volumes, are subject for consultation in this consultation. A revised
detailed project plan should specify when the volumes will be adjusted, and when
athorough WACC consultation will take place. As DE stated in the hearing an-
swer regarding the 2009 price setting, several factorsin the WACC calculation,
such as cost of debt and market risk premium, needs an update.

DE findsit hard to review the model changes, as they are not described in an up-
dated edition of the model documentation. It islikely that DE will come with ad-
ditional comments to the model changes when the model documentation is up-
dated. DE will urge NITA to update the model documentation, so that it can be
part of the second draft model hearing in April.

NITA hasin the current process taken many steps to ensure a transparent process.
As mentioned above, apart from making the model itself and accompanying docu-
mentation of the changes made available for consultation, NITA hasin severa in-
stances and meetings informed about the model changes and the current time
schedule.

Regarding the comments made by the various operators regarding the formal

model documentation: The main reason for only including a report with the first
draft release was that it was too early in the process to undertake aformal revision
of the documentation as the model would still undergo significant changes prior to
the final release (which would have required a second substantive revision to the
documentation to be made). NITA would also make the point that, since it is not
practical to document every single calculation step within acomplex Excel model,
there will always be a need on the user to spend a significant amount of time study-
ing the model if they are to appreciate fully the calculation stepsinvolved.

Having said the above, aformal revision of the model documentation has now been
carried out and isincluded as part of this second draft release of the model. NITA
will clearly welcome constructive suggestions as to how this documentation might
be improved as part of the final release of the revised model.




NITA hasin the process of changing the model aimed towards simplifying the
model and removing unnecessary calculation steps. With regard to the comments
about there being various calculations within the model “which has no end use”
NITA would need to understand the precise calculations that is being referred to
before being able to judge whether or not they were suitable for removal. NITA
would therefore suggest the operators to prepare a list of specific calculations they
feel ripe for removal as part of the next consultation round.

Concerning TDC’s top-down model NITA plans to release areview of the model
in April and invite the industry to send in their comments to the review along with
their comments to the second draft of the model.

1.2 General commentstothe model
1.2.1 Modellingin general IT- og Telestyrelsen
1.2.2 |P-net Side 6/74

TDC maintains the view that afull IP-based network is not capable of producing
TDC’s existing services including services laid down by the regulatory obliga-
tions. Especially regarding production of TDM based leased lines, ISDN and
PSTN compatible services such as pulse-coding, the technology for producing
these servicesin an I P network does not exist. Even where such servicesin gen-
eral arereplaced by new services, TDC is, by market decisions, prevented from
enforcing areplacement in relation to existing costumers. TDC finds that the
network modelled should be a combined network that allows migration to 1P over
aperiod of time, just like TDC’s current network.

AsNITA has stressed several times, the LRAIC model should reflect modern
technology, and not necessarily TDC’s actual network.

NITA notes that there is a significant move by many incumbents and other opera-
tors across Europe to implement full IP-based core networks and to retire legacy
TDM-based networks, and is aware that much of thisis being driven by the

equi pment manufacturers themselves who have indicated that ongoing support
and maintenance is likely to be withdrawn within the next five to ten years.

NITA remains of the firm view that no operator today would build a new network
of the scale of TDC’s based on legacy TDM- based technology. Since the MRP
calls for the model to be based on so-called modern equivalent technology, NITA
believesit is appropriate to concentrate on an all-1P solution, at least within the
core network.

NITA also disagrees with TDC’s assertion that the technology for providing
equivalent servicesto TDM-based leased lines, PSTN and ISDN servicesin an
al-1P network does not exist. Asan example, NITA would cite BT’s continued
migration to its “21CN” as clear evidence that equivalents to such services can
indeed be provided over an all-IP core.




1.2.3 Modelling of local inter connect

TDC isobliged to offer operators alocal interconnect interface, meaning that the
operator’s traffic from a geographically limited area can be exchanged with the
operator on the local premises. No matter the technology used in the transporta-
tion network, the operator must see the same interface astoday. Thisis not the
case in the draft version of the hybrid model. Here, the traffic from alocal areais
not identified and exchanged separately from other local areas.

NITA notes and accepts TDC’s comments that the model should provide an
equivalent service to local interconnect and has modified the model accordingly.

1.2.4 Modelling of services

TDC notes that a number of new services and the modelling of afull 1P network
means the attention must be given to the specification of the routing factors for
each service, thereby respecting new network elements currently included. TDC
has not been able to find consistency in routing factors between the services.
TDC finds the issue complex and suggests a meeting with NITA to clarify thein-
terpretation of the services, the network elements and the routing factors.

IT- og Telestyrelsen
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The per-customer use of new services as well as the busy hour calculation differs
significantly from TDC’s inputs. Additional inputs are given later in thisre-
sponse. TDC will update the demand sheet with measured use.

A meeting concerning routing factors has been held between NITA and TDC.

NITA has now updated the various routing factors and is of the opinion that they
much better reflect the underlying usage of the network. Having said this, NITA is
aware that there are some quite considerable changes that have been made to these
routing factors as part of the second draft release of the revised model and would
encourage all operators to review the changes that have been made.

1.2.5 Geo differentiation of raw copper

TDC notes that in the draft version, the raw copper cost in each geotype is identi-
fied and the resulting national raw copper price is calculated as a weighted aver-
age of the current (external) raw copper demand in each of the four geotypes.
Thisisin contrast to the present method where the raw copper priceis based on a
national average of copper volume independently of end use.

Correspondingly, the BSA price contains a raw copper part, which is calculated
as aweighted average of the current BSA demand in each geo type (giving an-
other raw copper price than for the raw copper product, since the geographical
demand is displaced between the two services).

TDC finds NITA’s method inconsistent with the value chain approach since the
core part of the BSA priceis not calculated per geotype (which will e.g. influence
the utilisation of the equipment). The approach in the draft model will therefore
not give correct build-buy incentives.



In addition, NITA will be creating a situation where competition in the rural ar-
easwill be limited because the average BSA price increases due to the geo-
graphical distribution of BSA purchased by other operators, and because raw
copper competition is limited due to lacking economics of scale. This has previ-
ously been NITA’s main reason for removing the geographical differentiation of
the current Bit Stream Access pricing.

The approach furthermore compromises TDC’s Regulatory Accounts and com-
pliance with competition legislation regarding margin squeeze, because TDC will
be obligated to use the average LRAIC-pricing which does not correspond with
TDC’s own geographical distribution. It thereby also states that TDC’s internal
use of raw copper and Bit Stream Access does differ from the external use.

TDC therefore recommends that no geographical differentiation isintroduced.
IT- og Telestyrelsen
If NITA insists on geographical differentiation, this should be implemented di-
rectly in the offered prices — not just in the calculation of an average cost - and Side 8/74
those services that include araw copper component should be differentiated ac-
cordingly. In this case NITA should also implement geographical differentiation
of the DSLAM-component of BSA-cost. This has the effect that four separate
prices are settled for raw copper and four separate prices are settled for BSA
based on the specific conditionsin each geo type.

The LRAIC Forum notes that to secure a more correct and causal costing of the
raw copper, NITA has estimated a distribution for the existing demand in four
different geo-types.

NITA isasked to elaborate on the background for this estimate. Isit based on
TDC input or are there other sources?

DE has noticed the change of the structure in the Access model, so that individ-
ual costs for raw copper in each geotype are calculated. Asfar as DE understand
the modelling of the core network, there are no such differentiation on geotypes,
for example will the utilisation factors on BSA differ in the four geotypes. This
means that the first draft model is an inconsistent approach in which some copper
access products are based on geotype calculations, while others are based on a
country-based calculation. Thisinconsistency must be eliminated.

DE is puzzled with the background that leads to this change in the calcul ation
method. The change does not happen as a result of new or amended criteriain the
Model Reference Paper. DE will therefore request a change of the Access model
toitsoriginal form solong asit isto be used for calculation of pricesthat are
valid for the entire country.

In the access model, costs related to the four different geotypes has been calculated
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 costsis likely to vary con-
siderably depending on the line density in the area. The same difference is not
likely to be present in the core network. In the previous model versions, however,



the costs split by geotype were not brought forward from the access model to the
consolidation model — this was only done for the national average.

In the model revision made in 2006, the issue of geographical deaveraging 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 believesthat the growing competition in the access market makes it increas-
ingly important to calculate the cost for access that reflects the underlying cost for
different areasin Denmark.

In the preparation of the 1% draft model, the raw copper costs split by geotype were
therefore brought forward from the access model all the way to the consolidation
model. As NITA till believesit important to have a national averaged prices, but
acknowledged that different services has a different geographical profile of copper
usage, the access costs for the different geotypes were weighted together according
to the geographical profile for each geotype. In the released version of the model,
the weights applied were based on previously supplied information from TDC.

NITA has noted the comments from TDC and DE that this approach would lead to
inconsistencies when also applying this principle for bit stream access. NITA has
therefore changed the weighting principle, so this covers all accesslines.

1.2.6 Economic depreciation and annualisation

TDC notes that traditionally, NITA’s LRAIC models are appended with an ap-
proach to capture economic depreciation. Thistime - according to the documen-
tation - some corrections should be done to the price trend. However, no refer-
enceto literature or the theory behind is given. TDC does not see how price trend
corrections are sufficient and adequate to proxy economic depreciations or how
the parameters can be empirically estimated. TDC expects further documentation
before the suggested method can be substantially commented.

TDC suggests NITA to use tilted annuity asit is has been done since 2003.

The LRAIC Forum notes that in model version 2.5 all network elements are an-
nualised by use of thetilted annuity method cf. |_Parameters row 336-347. It is
not clear to the LRAIC Forum whether or not thisis caused by the fact that data
on e.g. output trends has not yet been put into the model or whether NITA in fact
finds that the tilted annuity is the correct method of depreciation for all network
elements. However, as aresult of this, the method of depreciation has at this
point de facto not been changed in model version 2.5 compared to model version
2.4.

In the Report on the Revision of the Hybrid LRAIC Model, NITA states that when
certain criteriaregarding output trends, price constraints and the characteristic of
the purchase price (fixed or variable) are met, the normal tilted annuity formula
can be used as a proxy for economic depreciation. If these criteria are not met
NITA makes an adjustment of the price trend in thetilted annuity formula. How-
ever, NITA has not produced any kind of documentation on the adjusted formula.

IT- og Telestyrelsen
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Therefore, the LRAIC Forum request NITA to clarify how the adjusted tilted an-
nuity fulfils all of the necessary criteriafor economic depreciation (i.e. the crite-
ria specified on page 28-29 in the Report on the Revision of the Hybrid LRAIC
Model).

Furthermore, the LRAIC Forum finds that when introducing an adjustment to the
normal tilted annuity formula, NITA should present athorough documentation
for the quality and characteristics of this adjustment. This includes e.g. numerical
examples of the effect of the formula compared to both the regular tilted annuity
and other types of depreciation methods. Likewise, the LRAIC Forum finds that
NITA should provide detailed information on e.g. the cost recovery profile of the
adjusted annuity formula compared to other well-known types of depreciation.

In the Report on the Revision of the Hybrid LRAIC Model, NITA briefly de-
scribes an approach for adjusting for chances in the operating costs. However, the

documentation for the method is non-existing. Therefore, the LRAIC Forum re- IT- og Telestyrelsen
quests NITA to provide detailed information on the profile and the effect of the
opex adjustment. Side 10774

Finally, in the Report on the Revision of the Hybrid LRAIC Model NITA also de-
scribes the modelled procedure for adjusting for changes in operating costs along
with changes in output. However, again NITA has provided no documentation on
the adjusted formulaitself aswell as how it affects the model calculations. Fur-
thermore, NITA has not documented how the adjustment on the price trend corre-
lates with the model approach adapted in the revised model regarding the adjust-
ment for operating changes.

In summary, the LRAIC Forum finds that the level of documentation on the
method of depreciation isinsufficient. The LRAIC Forum wants to make a gen-
eral reservation of submitting further comments on the depreciation methodol ogy
when NITA provides detailed information on the specific method of depreciation
chosen for each network element in the model.

DE has noticed, that economic depreciation has been used as the default ap-
proach in the draft model (Consolidation model, |_Parameters, cell D333). This
is contrary to the Model reference papers common criteria CG 14, which states
that:

“The revised hybrid model should have the flexibility to use both straight-line
depreciation and (tilted) annuities, with the latter being the default approach.”

DE assumes that the use of economic depreciation as default in the model is due
to atyping error, and that tilted annuities will be used as the default approach in
the subsequent model versions.

DE agrees that economic depreciation in theory is agood method for annualising
investments. But when it comes to practical implementation the method got alot
of risks. Who can for example predict the demand for the different servicesin the
future? The result of using economic depreciation will highly depend on expecta-
tions about the future. It will become arisky game, if economic depreciation is



used to calculate coming years LRAIC based prices. DE believe that the imple-
mentation of economic depreciation, in aforward looking model (i.e. the past is
ignored) and where the demand decreases will lead to higher prices on copper ac-
cess. Although it readily will be to our advantage, DE will, because of the uncer-
tainty of the method, recommend caution with being a pioneer in thisfield in
fixed LRAIC models.

If economic depreciation still is part of the second draft revised model, DE would
propose aworkshop combined with detailed documentation about the chosen
method on implementation of economic depreciation. The documentation should
among others contain the theoretical background for the selected method.

NITA believes using the concept of economic depreciation is the theoretically pre-
ferred approach. But the approach may not always be tractable, so simpler ap-
proaches are often used.

AsNITA announced in the hearing over the model reference paper, NITA has ex-
plored how best to use economic depreciation in aforward looking model.

In the 1% draft version of the model, a forward looking economic depreciation ap-
proach was included. As explained in the report, the approach implemented repre-
sents a practical implementation of annualisation that meets the necessary eco-
nomic depreciation criteria. The annualisation method essentially is amodified
version of the previously used tilted annuity approach.

The intention was to make it possible for the operators to explore the effect of this
approach. However, given the insufficient data available in order to fully imple-
ment this approach, the additional data required to use this approach was not put
into the model. The effect was that the cal culations in the model were based on a
tilted annuity approach. Given the comments received, NITA will use the previous
default annualisation method in the model (tilted annuities).

1.2.7 Data confidentiality

TDC notesthat TDC has on NITA’s request submitted detailed information on ca-
pacities, per user demands etc. TDC finds such data for growing services to be
business critical and expects NITA to camouflage these before use in the model.

NITA has considered TDC’s concerns on thisissue and has agreed to extend the
input areas subject to camouflage. The additional areas are:

VoD demand assumptions

POTS and xDSL subscriber numbers for each scorched node
The areas affected have been coloured blue in line with the convention used in pre-
viousyears. NITA would point out that changes to the above inputs incorporate

updates to account for rolling-forward of the year modelled from 2008 to 2009 in
addition to the mentioned camouflaging.

IT- og Telestyrelsen
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2 Specific commentsto the Core model
2.1.1 General commentsregarding interconnect

TDC finds the way local interconnect is modelled to be inconsistent with the
principles by which TDC is obliged to offer local interconnect to a confined local
geographical area. The way it is currently modelled shows no relation to specific
geographical areas. To adequately model local interconnect it is necessary to
make local interconnect to the 108 edge node sites. To secure the possibility for
operators to connect via the same interface (2 Mbps E1 interface) as today, each
of these nodes must have alocal MGW with an SDH ADM and alocal SBC. Op-
erators can in thisway connect exactly asthey do today where the real local in-
terconnect is doneto al Local Exchanges (roughly 120 exchanges).

TDC requests NITA to alter the model so local interconnect is provided at the IT- og Telestyrelsen
108 edge node sites each with its own MGW with an SDH ADM and aloca
SBC. Side 12/74

To secure local interconnect it shall be possible for all operators to use the gen-
eral interconnect either using the IC own areaor |C other area if the MGW used
for Local 1C isdown or/and as overflow from the local interconnect trunks. This
requires spare capacity on the general IC MGW and SBC capacity to secure other
operators enough capacity.

Furthermore there is a demand for redundant MGW setup for general I1C. It is not
acceptable that a breakdown on one MGW can stop the exchange of traffic be-
tween operators and TDC. Thiswill aswell apply for the SDH ADM and the
SBC. In general this shall be on two geographically sites.

Therefore it is necessary to double the number of MGWs and SDH ADMs for
general interconnect.

TDC can not find costs for connections and MDF for SDH ADM and MGW.
NITA isrequested to update required equipment for interconnect services.

Independent of the interconnect services all operators use existing interfaces
based on 2 Mbps (E1) and thereby the ISUP protocal. In light of this, TDC lacks
to see the necessary SS7 net with interfaces, signalling terminals, belonging SW
and licenses.

TDC requests NITA to include this and relate the cost to call setup.

In general NITA lacksto implement SS7 in the model. Many services are not im-
plemented on the all IP platform itself but realized on other platforms e.g. IN ser-
vices, the IN/Number portability service, international services, emergence ser-
vices etc.



TDC requests NITA to include al costs for a complete SS7 net to secure a
workable setup. Costs for SS7 shall be included as a core network element and be
related to call setup.

NITA acknowledges the comments made by TDC regarding the availability of in-
terconnect in confined local geographic areas. The model has now been adapted to
incorporate this. However, NITA remains unconvinced that providing such alevel
of interconnect means that “these nodes must have alocal MGW with an SDH
ADM and alocal SBC”.

NITA can appreciate the need for alocal MGW but is of the view that it could
quite readily be installed with 2Mbps E1 line cards, negating the need for an SDH
ADM. Furthermore, NITA is of the view that (based on the costs presented by
TDC) installing a separate SBC at each site would not be cost efficient. Instead, ei-
ther calls could be routed via the SBC at the relevant distribution node site, or an
MGW could be installed that is also capable of handling the SBC functionality. IT- og Telestyrelsen

For the purposes of this draft release of the model, NITA has elected to adopt the Side 13/74
former position (use the distribution node SBC) but would welcome substantiated
comments from the industry on this point.

NITA also acknowledges TDC’s comments regarding the need for SS7 signalling
at the media gateways and has now adapted the model to include costs for SS7 spe-
cific gateways. This has been incorporated into the model by increasing the cost of
the media gateways to include an alowance for SS7 signalling variants. As such,
the relevant costs are allocated to call minutes rather than call set up. NITA would
welcome substantiated comments from the operators on this regard — both in terms
of the principle adopted of including SS7 signalling media gateways and whether
they would prefer to see the costs here isolated from call minute related costs and
alocated specifically to call set up.

With specific regard to TDC’s request that the number of MGW's (we assume just
at the distribution nodes) be doubled, NITA remains unconvinced that this would
be necessary/required. Should other operators require such resilience, we would
have expected them to arrange for specific additional E1 linksto be installed at dis-
tant sites with traffic, under fault conditions, routed accordingly. We would how-
ever welcome substantiated comments from the operators on this issue.

With specific regard to TDC’s comment about “costs for connections and MDF
for SDH ADM and MGW?” NITA is of the opinion that the costs already in the
mode! (including the 17.5% installation “uplift””) would be sufficient to cover such
matters. NITA would however wel come substantiated comments from the opera-
tors on thisissue.

2.1.2 General commentsregarding voice modelling

TDC notes that when cal culating the number of business customers, a value of
10% is used in the model. Thisis however not sufficient when calculating the to-
tal number of business users, as every business customer normally has multiple
extensions. On the average, the total number of business users can be found by



multiplying the number of business customers by afactor of XXX (TDC experi-
ence). The total number of usersis therefore approximately XXX and this num-
ber should be used when calculating the HW costs and licenses required for busi-
NEss users.

To define the right cost for business users one should bear in mind that this will
add cost for servers and licenses for business users. These licenses secure the op-
eration and functions implemented for business customers and users on the all
VolP platforms.

To add an overall Centrex functionality to these business customersit is neces-
sary to have this as a separate functionality with its own HW and SW realized by
adding licenses.

NITA should reflect thisin the model and include the necessary cost categories.

NITA’s assumption on the number of business customersis calculated in the fol-
lowing manner:

ISDN 2+D is assumed to have 2 business customers
ISDN 30B+D is assumed to have 30 business customers

When applied to the projected total number of ISDN lines for 2009, this equates to
circa 620,000 business subscriber RTU, which NITA considers not unreasonable.
Please refer to cell H289 in sheet C_Equipment of the Core model to find this
number.

It iswith specific regard to Centrex functionality that the model currently assumes
a10% figure (that is, 10% of business subscribers). NITA does not consider this to
be an unreasonabl e assumption and notes that TDC has not provided specific fig-
uresinthisregard. NITA would in any event point out that in its opinion the cost
of providing Centrex functionality is most definitely subscriber related and thus
any changes here would not impact on regulated services within the model.

NITA therefore currently sees no reason to change the assumptionsin the model.

2.1.3 DSLAM chassisfilling factor

The LRAIC Forum notes that in the modelling of BSA, NITA is assuming that
the maximum line card filling factor in the DSLAM chassisis 90 per cent, cf.
|_technical row 102. For a standard sized DSLAM with 16 line card slot this
amount to assuming that the last two slots will never be utilized. No broadband
provider would ever operate a business in such a highly inefficient manner.

It makes sense to assume that an additional DSLAM needs to be installed when a
certain utilisation threshold is reached. Similarly some planning flexibility is ob-

viously needed, which is a good argument for using a maximum filling factor for

the last line card in every DSLAM deployed. But what would be the point of hav-
ing ageneral planning rule that cuts off any possibility to ever utilize the last two
slotsinthe DSLAM?

IT- og Telestyrelsen
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According to thetablein |_Node_Equipment, TDC has 168 sites with at least 3
large DSLAM’s and 68 sites with at least 5 large DSLAM’s. Leaving 2 slots
empty on al of these DSLAM’s, is equivalent to leaving money on the table
which by no meansisin accordance with the LRAIC modelling principles.

Consequently NITA should change this planning rule significantly in the second
draft version of the model.

In this second draft of the model, the maximum utilisation has been raised to 100%
on the basis that, since each site is considered individually within the model, the
views of the LRAIC Forum are not unreasonable.

2.1.4 Modé€lling of IPTV

The LRAIC Forum notes that clarifications on this part of the modelling are IT- og Telestyrelsen
needed. In this processit should also be made clear what the relationship is with
the modelling of awholesale multicast service. Side 15774

A specific comment at this stage is that the bit rate for TDC’s IPTV per channel
isaround 3.1 mbps and not 2.6 mbps as assumed in the model. The LRAIC Fo-
rum also finds it relevant to consider allocating a share of the DSLAM costs to
this service due to the fact that the multicast functionality is an important part of
the overall functionality of aDSLAM.

With specific regard to the bit rate per channel, NITA would require aworked ex-
ample of how the 3.1 Mbpsis arrived at, since thisisin contrast to the information
aready provided by TDC. NITA would then need to obtain TDC’s reaction to the
arguments made by the LRAIC Forum in order to allow NITA to arrive at an in-
formed opinion on whether or not the 2.6 Mbps already in the model should be up-
dated.

With specific regard to the allocation of a share of the costs of the DSLAM to the
IPTV service, NITA would state that the model has now been updated to allocate a
portion of the common DSLAM coststo traffic. Since IPTV accounts for a con-
siderable amount of traffic at the DSLAMSs it will therefore attract what isin
NITA’s current opinion anot unreasonable portion of the traffic related costs.

2.1.5 BSA - Layer 3 accessvs. national access

The LRAIC Forum has noticed that contrary to earlier there is now a significant
cost differential between BSA at alayer 3 router location and BSA — national.

NITA is asked to explain the difference between these two products.

In version 2.4 of the model BSA was only actually modelled up to and including
the Layer 3 node asthat was all that was required from the model at that time.
BSA National wasincluded so as to ensure that the relevant network demand up to
the Layer 3 node was addressed within the model. Thus the core backhaul costs
(from the Layer 3 node to the Point of Interconnect (POI) with the other operator)



was not addressed. For this reason, the cost shown in worksheet C_Services for
BSA Layer 3 and BSA National were the same. The “product” BSA National was
not included in O_Results sheet because of this.

In the revised version of the model (with an all-IP core network) it is necessary to
include the BSA National traffic from the Layer 3 node to the POI, and indeed the
traffic arising from TDC’s own retail xDSL offerings, so asto be able to cost the
voice interconnect products properly. Thisin turn has allowed NITA to show a
more fully costed BSA National product in worksheet O_Output.

The product (transport from layer 3 node to the POI) is now included within work-
sheet O_Resullts.

2.1.6 Separate costing of VDSL services

The LRAIC Forum notes that according to |_Technical, the model assumes one IT- og Telestyrelsen
VDSL card for every eight total line cards. This assumption is carried over to the
service costing for xXDSL and BSA in such away that the outcome of the model Side 16/74

for xDSL and BSA in effect isablended ADSL/VDSL service.

Thisis, however, not a viable approach. According to the TDC reference offers,
VDSL and ADSL are separate services— and VDSL isin fact currently priced
much higher than ADSL. Thus, the price for BSA, which isan ADSL product,
should not in any way include the additional costs of aVDSL line card.

Thisis also not consistent with the calculation of a separate fee for use of a
VDSL line card in the consolidation model.

NITA acknowledges the comments made by the LRAIC Forum and has decided to
include specific BSA products utilising VDSL line cards in addition to those re-
quiring ADSL line cards. These new products have been included in the second
draft release.

2.1.7 Routeing factors

Asagenera comment, the LRAIC Forum would like to point out that it is very
challenging to decipher the terminology used in the routing table for the core net.
Further transparency both with respect to the network element terminology and
service terminology is therefore needed before the LRAIC Forum can comment
in full detail on this part of the model.

The LRAIC Forum expects that the forthcoming model documentation will ad-
dress this current challenge.

NITA acknowledges the comments made by the LRAIC Forum in thisregard. In
order to try and assist the user in understanding the routings better, a new work-
sheet has been added to the model that gives a more graphical indication of what
Network Elements the specific routings comprise. Note that this worksheet only
provides an overall indication, sinceit relies on conditional formatting within Excel
and it isnot practical to address every possible permutation. Having said that,




NITA would welcome constructive comments on how this worksheet might be im-
proved.

With regard to the model documentation, NITA has included a number of worked
examplesto illustrate how the various product routes are constructed. Once again,
NITA would welcome constructive comments on how these examples (and the sur-
rounding text) might be improved.

2.1.8 Main Distribution Frame

The LRAIC Forum finds that for undisclosed reasons NITA has decided to
move the MDF network element from the access model to the core model. In this
process a number of errorsin the routing table have however occurred.

First, the relative weights attributed to the different services should not be identi-
cal for PSTN-, ISDN-, BSA- and UL L -services on the same grounds that these
were not identical in model version 2.4.

Second, NITA has apparently forgotten to take into account that other copper
based services like leased lines and data services should also be alocated afair
share of these common MDF costs.

The MDF network element was moved from the access model to the core model in
order to allow amore specific treatment of it (since each core node is now sepa-
rately identified in the core model). However, going through the model calculations
in this respect, NITA has found that the routing table would need to be changed to
the previous values.

The LRAIC Forum’s comments regarding M DF has therefore been addressed in
this second draft release, where the routing table has been changed in accordance
with the comments.

2.1.9 Pricingin the Core model

DE finds that the prices in the Core model seem to be really low. Pricesof 1 gre
and lower for termination in fixed networks are much lower than one could imag-
ine. DE has not had the resources to work with the Core model in detail, but we
have found some result that indicates errors in the calculations and/or routing ta-
bles:
¢ How can the cost of transit within area be more expensive than transit be-
tween areas?
¢ How can the per call rate on traffic be more expensive (0,88) than IC
other areas (0,80)? Put simply the IC other area consist of the two sub
products “transit” and “local termination”.

NITA has taken the opportunity to work closely with TDC in understanding better
the routing factors that would apply in an al-1P scenario. The result of this analy-
sis has been reflected in this second draft release.

IT- og Telestyrelsen
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The cost of transit within areais now cheaper than the cost of transit between areas
for both the component call set up and per minute charges. However, the average
per minute charge for transit within areais still slightly higher than transit between
areas due to the significantly different average call durations.

With specific regard to the per call rate on “traffic” (we assume this was meant to
read “transit”), the rate for transit other areais still higher than I1C other area. This
is due to routing factor differences since atransit call uses two instances of aMedia
Gateway Controller whereas | C other area only uses one instance of that network
element.

2.1.10 Commentstothesheet | _Product_demand

Ref 1: |_Product_demand

TDC find it difficult to see how the four tablesin the |_product_demand sheet IT- og Telestyrelsen
concerning minutes and calls are used in the model. TDC lacks a description ex-
plaining the overall idea. In Previous models one table covered the model. Side 18/74

TDC hastried to view the model from the fact that the valuesin O_Results seem
to originate from using the Total Vol P Exchange figures which in turn originate
from the traditional telephony traffic input. TDC is however uncertain as to
whether thisis NITA’sintention. TDC therefore reserves the right to review the
model further should this not be the fact.

Furthermore, TDC does not understand how figures from the Vol P telephony ta-
bles, which originate from traditional telephony, are used in the model.

Ref 2: |_Product_demand

TDC notes that the busy hour BHE calculation for traditional telephony in
|_Product_Demand has been altered since the previous model with a new formula
using new figures defined as Busy days per week and Busy hours per day (col-
umns W and X). TDC findsit strange that a new way of calculating BHE isin-
troduced without a proper definition and an explanation of how exactly the figure
7 used in Busy days per week and 7.6153 in Busy hours per day was chosen. In
TDC’s opinion there can not be 7 busy days and 7.6 busy hours a day.

However, TDC accepts using the current figures since they result is the same fig-
ures as if we were using the formula from the previous model.

Ref 3: |_Product_demand

TDC pointsat al cellsin columnsK, L, M, N, and P shall not be stated in per-
cent. For % Calls Unsuccessful (Column P) this leads to wrong figures for BHC
uplift in column U.

Ref 4: |_product_demand
TDC notes that XXX XXX (with regard to appointed day and year), but the ratio
between busy hour traffic and mean traffic is 6 in the model. Thisisin no way



realistic and causes the peak traffic to be much too high. TDC experience sug-
gests that peak to mean ratio should be in the range XXX.

Below we provide further information regarding peak and mean traffic intensity.

For DSL traffic volume during peak hour is XXX downstream per customer,
which is significantly lower than the 91 kbps suggested by the current model.
From the figures below the following graph samples showing weekly aswell as
daily DSL traffic pattern, it can be seen that the ratio between peak and mean
traffic is XXX. In the current version of the model, this would correspond to hav-
ing XXXy hours per day.

Figure 1. Daily traffic profile.
XXX

Figure 2. Hourly traffic profile. IT- og Telestyrelsen
XXX
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For IP viaFibre, TDC input from fall 2008 suggested a ratio between peak traffic
(downstream) and mean traffic (mean of up- and downstream) of XXX. Ascan
be seen from the following graph showing the total traffic from fibre customers
connected to the multimedia ethernet aggregation network (i.e. legacy aggrega-
tion network not included), the peak ratio on downstream traffic is XXX. This
corresponds to having XXX busy hours during the day.

Figure 3. Up- and downstream distribution.
XXX

Asindicated by TDC input fall 2008, TDC have no tools/data to analyse the ratio
between peak and mean traffic for IP viaLL. However, the best guessisthat this
ratio resembles the one seen for IP viaFibre.

NITA isrequested to update the peak traffic accordingly.

Ref 5: 1_product_demand

TDC findsthat VoD traffic is dimensioned too high in the model. VoD bitrateis
1.8 Mbps and hence peak traffic at 36.75 Gbps suggests that 117% of VoD cus-
tomers are active during busy hour! TDC experience suggests that less than XXX
of VoD customers are active during busy hour. Also, as described in the input
provided fall 2008, the VoD server setup is prepared for full distribution of serv-
ers and hence only little volume can be expected in the IP network even in case
of an unforeseen change in customer behaviour.

XXX XXX
NITA isrequested to update the mean traffic accordingly.

Ref 6: |_product_demand



TDC finds that the traffic volume for NON-PSTN is both incorrectly measured
and incorrectly incorporated in an All-1P context.

The traffic types and volumes for NON-PSTN are directly inherited from the 2.4
version of the Hybrid model, which was based on atraditional SDH transporta-
tion-layer. This does not make sense, since a rather large part of the NON-PSTN
traffic in the 2.4 model was backbone capacity of different transmission plat-
forms (1P, ATM, xDSL) and therefore already are encountered for in the new
version of the model. The remaining part of the NON-PSTN traffic (leased line
based) are incorporated incorrect, since this type of traffic in a packet-switch
network never would have the traffic intensity like the bandwidth of atraditional
leased line product.

TDC therefore suggests that leased line based products are incorporated in the

model as IP-VPN connections, with an average utilisation, and a peak-mean fac-

tor for network dimensioning. This method reflects the way that |eased line based IT- og Telestyrelsen
connections would be produced and priced in an all 1P network.
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In the table below the aggregated capacity, resilience capacity inclusive, for the
leased line based traffic types (Leased Line, Maobile, WIN, C-TV, Interconnect,
and Leased line < 2 Mbps/s) from the former NON-PSTN table are shown, (with
endpoints translated into site types of the new model):
Table 1. End point capacity on network levels.
Mbps Sitetype
L2
L2 L2 agg. L3 L3
agg. | agg. site- Edge Edge L3 Distri-
site- |site- |Dis L2 agg. |site- site- Edge Distribu- | bution
L2 L3 tribu- | site- L3 Distri- |dte- tion site- | site - Coresi-
agg. | Egde |tion Core Egde bution | Core Distribu- | Coresi- |te- Co- | To-
Traffic Type site | dite site site site site site tion site |te resite [tal
Leased lines>=2mb | XXX | XXX| XXX | XXX XXX XXX XXX XXX XXX XXX XXX
M obile XXX | XXX | XXX | XXX XXX XXX XXX XXX XXX XXX XXX
WIN XXX | XXX | XXX | XXX XXX XXX XXX XXX XXX XXX XXX
CableTV XXX | XXX | XXX | XXX XXX XXX XXX XXX XXX XXX XXX
[ nter connect XXX | XXX | XXX | XXX XXX XXX XXX XXX XXX XXX XXX
DXX (LL <2mbps) | XXX | XXX |XXX | XXX XXX XXX XXX XXX XXX XXX XXX
Total XXX | XXX | XXX | XXX XXX XXX XXX XXX XXX XXX XXX

When I P connections from one lower-level site to another lower-level site are
configured in the network it will in some cases (i.e. when the L2 sites are not
placed on the same ring or in the same region) use resources from a higher level
in the network. To illustrate this, TDC has routed the leased line based NON-
PSTN traffic from the table above, in the TDC IP network. The table below
shows the aggregated traffic load in different layers of the network (Aggregation,
Edge, Distribution and Core) when counting the capacity of the Leased line
products.




Table 2. Aggregated capacity on network levels.

Mbps Network layer

Traffictype L 2 aggregation L3 Edge Distribution | Core
L eased lines >= 2 mbps XXX XXX XXX XXX
M obile XXX XXX XXX XXX
WIN XXX XXX XXX XXX
CableTV XXX XXX XXX XXX
I nter connect XXX XXX XXX XXX
DXX (LL<2 mbps) XXX XXX XXX XXX
Total XXX XXX XXX XXX

As mentioned above the modern production method of legacy leased line product
in an al 1P network would depend on average utilisation and peak mean factors.
In the table below TDC suggests average utilisation and peak mean factors for
the different traffic types, based on experiences with TDC IP-VPN commercial
products.

Table 3. Leased line utilisation ration for core services.

Ave. Utili- Resulting dimen- | Tousein Hy-
sation Peak factor | sioning factor brid model
Leased lines>=2 mbps | XXX XXX XXX XXX
Mobile XXX XXX XXX XXX
WIN XXX XXX XXX XXX
CableTV XXX XXX XXX XXX
| nter connect XXX XXX XXX XXX
DXX (LL<2 mbps) XXX XXX XXX XXX

As seen above arather large “on the safe side” spare are added to the dimension-
ing factor, since thisis not a highly experienced areain TDC.
Taking these parameters into account, the resulting traffic load from NON-PSTN
leased line based products in different parts of the network is:

Table 4.Total BH load.

Network layer Trafficload BH — Mbps
L 2 aggregation XXX
L3 Edge XXX
Distribution XXX
Core XXX
Total XXX

In addition to the leased line based products, the remaining part of the traffic
through the ATM network, mainly UMTS traffic should be included as well.

TDC have estimated the peak hour traffic load XXX for thisas XXX (mid 2008).

Since amost all of ATM traffic traverses from the edge of the network to the
coreif would be fair to include the traffic load in all four network layers.

NITA isrequested to update the model with thisinput on NON-PSTN traffic.

IT- og Telestyrelsen
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TDC recommends that the old NON-PSTN traffic table henceforth is replaced by
tables 2 and 3 whereby the resulting total traffic load of different segments of the
network (Table 4) can easily be derived.

Below we summarize the modifications that should be implemented in order for
the model to reflect TDC experience on traffic volumes. Also, specific cell refer-
ences to the excel work sheets are given to ease the modifications.

As mentioned above, the peak factors for DSL traffic, IP viaFibreand IP viaLL
are by no means realistic and should be updated accordingly.

For DSL, the peak factor experienced by TDC of XXX and the derived XXX
busy hours per day should be implemented altering the value of cells P106-108 in
the sheet “I_Product_Demand” to XX X.

TDC suggests use of same peak factors for BSA traffic. Hence, XXX busy hours
per day should be implemented altering the value of cells P119-130 in the sheet IT- og Telestyrelsen
“l_Product_Demand” to XXX.

Side 22/74
For IPviaFibreand IP viaLL, the peak factor experienced by TDC of XXX and
the derived XXX busy hours per day should be implemented altering the value of
cells P109-114 in the sheet “I_Product_Demand” to XX X.

As stated above, the applied mean VoD traffic per customers suggests 117% of
the customers to be active during busy hour, were TDC experience suggests this
number to be less than XX X. To obtain this, the value of the cell 1157 in the sheet
“l_Product_Demand”, should be no higher than XXX.

Given that pure downstream traffic is used for dimensioning the network and al-
locating costs among services, the Vol P bandwidth should be updated to 96.8
kbps. In particular cell J294 in the sheet “I_Technical” of the core model should
be updated to 96.8. If total traffic volume is used for dimensioning, the value of
the same cell should be changed to 193.6 kbps.

TDC has changed the ‘blue table’ to fit into the IP-setup. TDC suggests NITA to
implement the above table 4 in “l_Product_Demand” table 6 and update the links
accordingly. Alternatively the above table 4 with utilisation ratio adjustments can
be implemented.

Ref 1

The reason that there are four tables to cover voice productsis asfollows. TDC
currently provides both atraditional PSTN-based voice service and also an | P-
based Vol P service. Even though the network modelled has an all-1P core, these
two product sets will take slightly different routes through the network since the
“PSTN” products will be routed through POTS line cards in the DSLAMS/MSANSs
whereas the Vol P products will be routed through the relevant XDSL line card in
the DSLAMS/MSANS.
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2.1.11 Commentstothesheet | _Tecnical

Ref 1: |_Tecnical

TDC finds that the load on the IMS and application servers depends on the func-
tions used as well as the number of users. Permission to use these resourcesis
solely dependent on the number of licenses acquired. Asindicated earlier the to-
tal number of usersis not always related to the number of accesses, for example a
business access may have multiple extensions. Therefore the costs for licenses
should be alocated to the core IM S expenses, where the call and traffic function-
ality resides, and not to the access. This has also been the normal calculation
method used in earlier models.

TDC requests NITA to alocate license costs to core IMS and thereby to call
setup.

Ref 2: |_Tecnical



TDC notesthat in row 241,242 spares for MGW is set to 1%. For other equip-
ment thisis 5% and TDC finds that 1% is not in accordance with what is practi-
cally possible and usable in planning the network. A 5% spare as seen for other
equipment is more realistic.

TDC finds that allowance for spares for the IMT platform is missing.
IN row 124 spares for POTS cards is set to 5%. TDC finds that 7.5% is more re-
alistic. Thiswas an acceptable and realistic figure seen in the earlier models.

Ref 3: |_Tecnical

TDC has noticed that the model does not include a complete test setup including

all components and software comparable to the operational production net. It is

vital for TDC to have the possibility to test new functions, test with other opera-

tors, test with the OSS systems before launching new functionality and after-

wards be able to reconstruct the live network to find faults and secure an al time

operational network. IT- og Telestyrelsen

TDC purchases equipment and software from different vendors that have no rela Side 24174
tions to each other and therefore unable to secure afault free introduction of new

services and products. Before launch it is therefore TDC’s own responsibility and

in TDC’s own interest to test these functions which have to work across the net-

work platform.

NITA isrequested to include test platforms for all core network elements.

Ref 4: 1-Technical, 4.11 VoI P conversion

TDC uses as default G.711, Payload 20ms (50 pps), No compressed RTP (cRTP)
and No VAD. In the L2 Ethernet aggregation network this results in a bandwidth
requirement of 96.8 kbps in each direction or atotal of 193.6 kbps. Thisisvery
different from the 67.6 kbps used in the model.

The calculation of bandwidth includes the following:

Ethernet Preamble 8 Octets
Ethernet Header 14 Octets
Ethernet CRC 4 Octets
Ethernet VLAN Tag 4 Octets
Ethernet Frame Gap 12 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.*

1 Refer to the following document which however does not include the VLAN tag of 4 bytes that we use.

\http://www.newport-networks.com/pages/voi p-bandwidth-cal culator.htmi


http://www.newport-networks.com/pages/voip-bandwidth-calculator.html

NITA isrequested to update the model accordingly.

The LRAIC model does not take into consideration the Vol P bandwidth require-
ments for non-voice related protocols.

To establish calls IMS uses SIP, Diameter, H.248 and SS7 signalling as well as
DNS lookup signalling. Vol P terminals must also register periodically, for a
business customer, registration of the terminal happens every 30 seconds. Alloca-
tion of the IP address uses DHCP signalling. For maintenance and QOS, SNMP
and RTCP are used while TFTP is used for terminal configuration.

Depending on the terminals used, the bandwidth required for non-voice related
protocols can result in over 5% higher total bandwidth usage.

NITA isrequested to update the model accordingly.
IT- og Telestyrelsen
Choice of RTP compression (CRTP) comes at apricei.e. higher router load. The
terminals used by TDC do not support cRTP. Due to the processor load, XXX Side 25/74
warns against the use of cRTP and suggests its use only where the bandwidth is
critical i.e. lines with a bandwidth capacity lower than 768 kbps. TDC does not
have transmission lines with such alow bandwidth and therefore does not use
cRTP. Although the parameter for compression indicates “NO” in the model, the
value for bandwidth used, indicates that compression is used.

NITA isrequested to implement a bandwidth without the use of cRTP as indi-
cated by the correct parameter setting.

Ref 5: | _tehnical

XXX XXX. For processor selection in L2 aggregation, however, an important
specification is missing, since use of 10GE modules should only be possible with
processor type 2.

NITA isrequested to update the model accordingly.

Ref 6: |_Technical
In the model 24 fibre cables are deployed. According to TDC policiesfibre ca-
bles of XXX fibres are deployed to ensure future usage.

NITA isrequested to use XXX fibre cables as a minimum.

Ref 7: 1_Tecnical and |_Cost
Compared with earlier models the MSAN to a certain extent can be seen as com-
parable with a subscriber stage except the MSAN only support POTS customers.

IN the MSAN there will be technical functions supporting the line and other
technical functionsrelated to call setup and signalling with the IMT platform.
E.g. the ATA (Analogue Telephony Adapter) function is part of the technical
functionality entirely related to the support of call setup.



As TDC seesit the, unit cost of the MSAN 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. When looking in |_Tecnical this seems as well to be the inten-
tion. In row 7 thereis a split of the MSAN to Access 73% and Core 27%. In
C_equipment, however, MSAN cost is alocated only to processor and line cards
(i.e. access), whereas no cost is allocated to MSAN uplink (i.e. core).

TDC would appreciate a thorough investigation of the MSAN to get the right
functionality for al partsin the MSAN.

Ref 1

NITA is of the view that the basic test as to whether a cost should be allocated to
subscribers or to traffic is whether or not that cost rises/falls in relation to the num-
ber of subscribers (regardless of how much traffic they generate) or the amount of

traffic (regardless of how many subscribers are involved in generating that traffic). IT- og Telestyrelsen
Right to Use (RTU) licences are typically purchased on the basis of the number of
subscribers wishing to use a particular service — regardless of how many times they Side 26/74

actually do use that service. It waswith thisin mind that the first draft release of
the revised model allocated all of the RTU licence fees to subscribers and none to
traffic.

Having said the above, NITA iswilling to consider whether it might be appropriate
to allocate some of the RTU licence fees to traffic — perhaps those related to basic
call handling. On that basis, NITA has adapted the model so asto allow a portion
of the RTU fees to be allocated to subscribers and a portion to traffic. For this sec-
ond draft release, 25 DKK has been allocated to calls, for both residential custom-
ers and business customers, and the remainder to subscribers. NITA would wel-
come substantiated comments from operators as to whether this is an appropriate
compromise.

NITA would like to emphasise that the cost of the softswitch hardware has been al-
located fully to call set up. For other applications, such as Centrex, then NITA
does not consider that the hardware is necessary for basic call functionaity (asre-
gards to interconnect call origination and termination) but is an advanced feature,
the cost of which should be allocated to the relevant customer groups. For thisrea-
son, the cost of such server hardware has been alocated away from call set up and
instead allocated to subscribers.

Ref 2

NITA would point out that the general approach taken to spares is that a figure of
1% is used for general items and 5% for line cards etc. Thisisin line with version
2.4 of the model.

With specific regard to the Media Gateways, the model adheres to the above ap-
proach.

With specific regards to the IMS, NITA acknowledges that the first draft release
did not take account of spares and that this has been corrected in this second re-
lease.
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http://www.itst.dk/samtrafikregulering/telepriser-pa-engrosniveau/filarkiv-
engrospriser/lraic/lraic-priser/2006/Horingsnotat_over_afgorelsesudkast_221205.pdf

Ref 7

The 73%/27% referred to by TDC was erroneously |eft in the model during the de-
velopment of theinitial draft release. It has now been removed for this second
draft release.

NITA isof the view that the basic test as to whether a cost should be allocated to
subscribers or to traffic is whether or not that cost rises/fallsin relation to the num-
ber of subscribers (regardless of how much traffic they generate) or the amount of
traffic (regardless of how many subscribers are involved in generating that traffic).
For MSANSs used solely for POTS customers, it would be impossible in the view of
NITA for the data carrying requirement of the MSAN to be beyond that which
would be available by default within the MSAN — even if every single customer
used their telephone at the sametime. 1t was with thisin mind that the first draft
release of the revised model allocated all of the RTU licence fees to subscribers
and none to trafflc IT- og Telestyrelsen

Having said the above, NITA iswilling to consider whether it might be appropriate side 28/74
to allocate some of the common MSAN costs to traffic. On that basis, NITA has
adapted the model so asto alow a portion of the common MSAN costs are be allo-
cated to subscribers and a portion to traffic. For this second draft release, 10 per-
cent has been alocated to traffic and the remainder to subscribers. NITA would
welcome substantiated comments from operators as to whether thisis an appropri-
ate compromise.

2.1.12 Commentsto thesheet | Cost

Ref 1. |_Cost

In general TDC findsit odd that the model does not allocate costs to a network
element for IN exchanges since the several IN call products are calculated. In al
IP network these services will be allocated to applications layer and therefore the
cost for these services should be calculated in the same manner as the Centrex
service.

Ref 2: 1_Cost

In general TDC finds it odd that the model does not allocate cost to a network
element for an operator service exchange since the product “Dir enq & emerg
calls (operator services)” is calculated.

Ref 3: I-Costs, 5.09 IMS

TDC notes that today their IMT only supports PSTN simulating and not the nor-
mal PSTN and ISDN services. As examples of missing services, the handling of
overlap sending, categories, unknown number length, and carrier preselect is not
supported. ISDN can not be supported, this includes, user-to-user signalling,
AOC, partia rerouting, sub addressing, and the exchange of high layer compati-
bility. For PSTN, pulse dialling and the use of metering pulses are not supported.

To support PSTN/ISDN emulation through the use of MSANS, the IMT must be
upgraded with:
e new application serversfor PSTN/ISDN emulation



e 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.

A critical issue in connection with the introduction of MSANSs s the ability to
support the line testing capability of our existing PSTN exchanges.

NITA isrequested to update the model accordingly.
Ref 4: 1-Costs 5.09 IMS

TDC finds that the description of the following components in the model is un-
clear. Therefore, NITA is requested to specify the content of the three following

Components: IT- og Telestyrelsen
. Softswitching 825,000 DKK Side 29/74

. Fixed per IMS 825,000 DKK

. Application Service - VolP 250,000 DKK

TDC interprets the components as follows:

Softswitching: The IMS core includes softswitching capability for the maximum
number of subscribers/users.

Fixed per IMS: The price of an IMS core (excluding SBC) is asfollows. Note
that the input provided by TDC fall 2008 is slightly modified here, due to the fact
that our upgrading of the voice platform has provided new insights to the setup
(and hence prices). :

Table 5. IMS core costs.

# € per unit | € total DKK. total
2| NSP 5.0 Opti Configuration - Produc- XXX XXX XXX
tion
1 | Emergency calling geographic location | XXX XXX XXX
based routing (per system)
Total Core system XXX XXX

As a core system aso includes diverse servers including application servers for
XXX private Vol P subscribers and XXX business users (extensions), the total
price for the core system is XXX kr.

Licenses for Vol P subscribers, business users and Centrex are not included in the
core cost.

Application Service — VolP: For every XXX subscriber/users the price of XXX
servers XXX must be added to the additional licenses. To reflect the real world



the “Application Service — Vol P’ should be split up into aresidential and a busi-
ness application service.

Application Service — Centrex: Corresponds to our Corporate Mobility Manager
(CMM) used to provide FMC for some of our business users.

Fault tolerance:
TDC hasimplemented afail safe strategy that protects the network against
failure. Thisisaccomplished in 2 levels:
e To secure against e.g. fire and total system breakdown etc. a new geo-
graphical site must be established with a complete redundant emergency
IMS platform. In case of fire customers and traffic can be transferred to
this system within hours. TDC has implemented this strategy since it not
acceptable to have up to XXX customers without services for longer pe-
riods.
e Tosecureafail safe strategy for each IMT system, internal redundancy
is accomplished by placing the two sides of the IMT equipment in 2
compl ete separated rooms. This means that on each of the 13 sitesin the
model, preparation should be made for two rooms; power must be di-
vided into two separate systems with backup etc. Thisalso regards al 1P
backbone equipment used for voice traffic and signalling.

The above considerations are not taken into account in the present version of the
model.

NITA isrequested to update the model accordingly.

Ref 5: |1-Costs, 5,10 Other Servers/GW
TDC finds that in connection with Vol P the following support systems should be
included:

o DHCP servers (IP address all ocation)

e TFTPservers (terminal configuration)

¢ DNS servers (conversion of URL to |P address)

e NTPservers (In our PSTN network today, synchronisation in the network
is maintained using a master slave setup. A very accurate clock is used as
master and propagated via our SDH network throughout the net. In an all
I P network without synchronisation, jitter and delay will result in packet
loss and even worse lost calls. In addition CDR’s can not be delivered
with the required precision. In order to adjust the internal clocks residing
in the IP routers, MGW’s, servers and for providing a clocking input to
the SDH ADM equipment, TDC uses a number of NTP serversthat all
relevant components can synchronise towards).

e Diverse support systems (fault finding and monitoring etc.).

Prices for the above-mentioned servers can be obtained from the input provided
by TDC fall 2008.

NITA isrequested to add the costs for the above servers to the model.

Ref 6: 1-Costs

IT- og Telestyrelsen
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TDC finds that the core model does not seem to include a setup for backdoor ac-
cess to active equipment in the network. 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, aternatively, operating costs must
be raised considerably.

NITA isrequested to include a setup for backdoor access in the model.

Ref 7: 1-Costs

TDC cannot recognize the price level for power in the model. The unit cost pr.
kWh is set at 0.60 DKK. TDC find this price far from updated and suggests a

level for power cost aligned with the price level from the major Danish utility

companies:

Table 6. Power costs.

IT- og Telestyrelsen

Supplier Price (DKK/kWH)

SEAS XXX Side 31/74
DONG XXX

Dstjydsk Energi XXX

Energi Nord XXX

A weighted average unit cost of XXX DKK is hence appropriate for power.
NITA isrequested to update the model on power cost.

Ref 8: 1 _costs

TDC finds that evidently supplier annual support ismissing for DSLAMs, L2, L3
and WDM equipment. Inthe TDC datainput in fall 2008, relevant input on these
support contracts were stated (6,2).

NITA isrequested to update the model with relevant cost for Supplier support.

Ref 9: |_costs

TDC findsthat DSLAM cable costs are missing. These prices have been deliv-
ered to NITA in thefall 2008. Also, DSLAM installation cost in the model
(17.5% of equipment price) isfar from realistic, cf. the input provided fall 2008
(XXX for small DSLAM, XXX for large DSLAM, including DSLAM, line cards,
and cabling).

NITA isrequested to use TDC input

Ref 10: |_cost (022:040)

TDC findsthat it is evidently that values for parameters for installation of power
supplies, Air conditioning, and security system are missing, except for the small-
est category of power supply. Further more the level of installation cost sug-
gested (2 percent) are heavily underestimated.



TDC expects that the Installation cost cells are altered to a positive value and that
thisvalueis set at aredligtic level, i.e. inline with installation of other equipment
types: XXX %

Ref 11: | _costs

TDC finds that the hybrid model estimates the asset lifetime of trench and duct to
be twice the lifetime of fibre cable. TDC agrees on the lifetime of fibre cables. A
lifetime of 40 years of trench and duct is however only possible if the duct isre-
used after 20 years, where the obsolete fibre is pulled out and the new fibreis
blown in. TDC finds that costs should be included to account for later reuse. The
cost of removing obsolete fibre is estimated to XXX DKK/m.

If the cost of duct reuseis not included, TDC finds that the lifetime of trench and
duct must be adjusted to equal the lifetime of fibre cable.

Ref 12: |_costs IT- og Telestyrelsen
TDC finds that in the cost calculation of trench no installation costs are included.
In planning and designing a network substantial manpower is needed. The design Side 32/74

of afibre (or copper) network consists of: designing the trench, communication
with local authority and application for permission to place cabinets and digging
aong the road, ordering of material (ex. Ducts), booking manpower and coordi-
nating with local engineers and digging contractors. In TDC experience with de-
signing new links in the core network is approximately XXX DKK/m, alterna-
tively XXX of the cost of trench digging.

NITA isrequested to update costs for trenching accordingly.

Ref 13: | _costs

TDC finds that in the modelling of the core network fairly long links are as-
sumed. As aconsequence it is necessary to length splice between POPs (typically
each 4 km). Splicing costsis estimated to be XXX DKK (96 fibre cable) and
XXX DKK (192 fibre cable).

NITA isrequested to update cable costs accordingly.

Ref 1

The costs, and their recovery, of the IN platform has remained the same asin ver-
sion 2.4 of the model. The inclusion of specific IN-based Network Elements was
to have them available in case it became feasible to handle IN costs via that route
rather than maintaining the approach adopted in version 2.4. Since the approach
has not changed, for this release of the model NITA has decided to remove the IN-
based Network Elements from the Network Element list to avoid further confusion.

NITA has aso redlised that the GRC for the IN/NP platform had remained un-
changed since the release of the model at the end of 2005, even though thereisa
price trend of -8% specified. In order to correct for this, the GRC has been updated
to account for four years of the price trend.

Ref 2




Asfar asNITA isaware, the model treats operator services calls in the same man-
ner asversion 2.4 did. Since such calls do not constitute a regulated service, NITA
does not believeit is either appropriate or necessary to include costs for network
elements that are specific to such services.

Ref 3

Regarding comments made by TDC with regard to a possible need to upgrade the
assumptions of the IMT to account for PSTN/ISDN emulation rather than simula-
tion, NITA notes that TDC has not provided any specific indications of what the
upgrades alluded to would cost and therefore remains unconvinced that such an
upgrade, if necessary, would amount to a significant increase in the cost base allo-
cated to regulated services. On that basis, NITA isinclined to retain the existing
cost assumptions. NITA would, however, welcome further substantiated com-
ments from operators on this topic. IT- 0g Telestyrelsen
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NITA would point out that the costs, and the structure of those costs, included
within the revised model is not intended to precisely mirror the structure and cost
levelsincurred by TDC, athough they are heavily influenced by the information
that TDC provided. NITA has considered the information provided by TDC in the
consultation response but does not find that it differs significantly from the infor-
mation provided on previous occasions. On that basis, NITA isinclined to retain
the existing structure and costings in the previous draft release of the model into
this second draft release. NITA would, however, welcome further substantiated
comments from operators on this topic.

Ref 5

NITA acknowledges the comments made by TDC with regard to a possible need to
incorporate additional costs for other servers (such as DHCP, DNS and NTP serv-
ers). NITA has considered the information provided by TDC but remains of the
opinion that sufficient costs have been included within the IMS section of the
model to address these requirements. On that basis, NITA isinclined to retain the
existing structure and costings in the previous draft release of the model into this
second draft release. NITA would, however, welcome further substantiated com-
ments from operators on this topic.

Ref 6

NITA acknowledges the comments made by TDC with regard to a possible need to
incorporate additional costs for backdoor access to active equipment in the net-
work. NITA has considered the information provided by TDC but remains of the
opinion that the cost of implementing such access would be minimal compared to
the cost of the active equipment itself. On that basis, NITA isinclined to retain the
existing structure and costings in the previous draft release of the model into this
second draft release. NITA would, however, welcome further substantiated com-
ments from operators on this topic.
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alow for this and would welcome further substantiated comments for operators on
whether the amount included is appropriate.

Ref 13

NITA acknowledges the comments made by TDC with regard to a possible need to
account for the costs of splicing fibre cables on long routes. NITA hasincluded an
allowance in the second draft release of the revised model allow for this and would
welcome further substantiated comments for operators on whether the amount in-
cluded is appropriate.

2.1.13 Commentstothesheet | _Node Equipment

Ref 1: |_Node Equipment
The dimensioning of POTS cards seems to originate from the number of PSTN

subscribers from another input than the one used in |_Interface. Row 27-29. To IT- og Telestyrelsen
be correct ISDN2 and ISDN30 shall be taken into account as well, if it shall be
possible to produce the same number of customers. Side 35/74

TDC requests NITA to secure consistency throughout the model when using data
concerning PSTN, ISDN2 and ISDN30 as well as POTS.

Ref 2: |_node_equipment

TDC agreesthat all L2 rings and shared uplinks should be 10GE. With current
parameters for demand, however, the L2 rings must be redesigned as some have
close to or even more than 10 Gbps traffic. This seems particularly concerning
since traffic is split evenly among L2 rings connected at a L 3 site which will ob-
viously not be the case in practice.

NITA isrequested to implement athreshold for maximum utilisation in the rings.

Ref 3: |_node_equipment

L2 rings are modelled as single-homed to a single parent node. TDC finds that L2
rings should be connected to two distinct L3 nodes for redundancy as described
also in the ‘Report on the Revision of the Hybrid LRAIC Model.pdf’. The model
does include two uplinks from the L2 ring, but from a single chassis at the parent
L3 node. To correct the model, 305 additional L2 switches should be included for
uplink redundancy at secondary L3 nodes, and the fibre rings must be redesigned
to ensure that they all pass two distinct L3 nodes.

NITA isrequested to update with additional L2 switches for redundancy purpose.

Ref 4: 1_node_equipment

The model includes too few L2 switches. There is a maximum of 5 modules per
L2 switch but thisis not incorporated in the dimensioning. Furthermore, no mod-
ulesfor fibre customer access are included even though their traffic pulls cost
from the L2 switches — thiswill imply an even larger need for L2 switches.

NITA isrequested to actually implement the restriction on the amount of L2
switch modules and include modules for fibre customers.



Ref 5: |_node_equipment
All switches at L 3 sites have at least three active 10GE ports (uplink+2*ring) and
hence they should use processor type 2.

NITA isrequested to ensure adequate processor type.

IT- og Telestyrelsen
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2.1.14 Commentstothesheet | Network elements

Ref 1: |_network_elements

TDC findsthat it is very hard to find consistency between network elements de-
scribing the interface between L2 and L3. The L3 interface toward L2 includes
four network elements:

Layer 3 Edge: Line Card: Layer 2 Agg — Gbps
Layer 3 Edge: Line Card: Layer 2 Agg — Mpps
Layer 3 Edge: Line Card: Layer 2 Bitstream — Gbps
Layer 3 Edge: Line Card: Layer 2 Bitstream — Mpps

TDC assumes that ‘Layer 3 Edge: Line Card: Layer 2 Bitstream’ refers to uplinks
dedicated to a POI connection, whereas ‘Layer 3 Edge: Line Card : Layer 2 Agg’
refersto shared uplinks (for DSL, VoiP, IPviafibre, IPTV, VaD etc.)



The L2 interface toward L3, on the other hand, only seems to include two net-
work elements:

Layer 2 Aggregation: Line Card: L3 Uplink — Gbps
Layer 2 Aggregation: Line Card: L3 Uplink — Mbps

It seems obvious that there should be consistency between L2 and L3 - if L3 up-
links from L2 are split in shared uplinks and dedicated POI uplinks then the same
should apply to L2 uplinks to L3. There are, however, two other L2 network ele-
ments for which the interpretation is unclear:

Layer 2 Aggregation: Line Card: DSLAM - Bitstream — Gbps
Layer 2 Aggregation: Line Card: DSLAM - Bitstream — Mpps

The names of these network elements suggest that they refer to connections be-

tween DSLAMs and L 2 switches, dedicated to bitstream traffic. Such dedicated IT- og Telestyrelsen
connections are not employed by TDC, and looking into the calculation of GRC
on the network elements they actually seem to be related to the POI connections, Side 37/74

and hence could be the “missing” L2 network elements corresponding to the
dedicated L3 uplink elements. This seems to be confirmed by the ‘Routing dia-
gram.xls’ provided subsequently by NITA, and hence is the working assumption
employed by TDC throughout the remainder of this document.

TDC strongly suggests that the naming of the network elementsis reconsidered,
and wishes to stress the need of proper documentation of the model in the valida-
tion phase. If the assumption isincorrect, TDC naturally has to take reservations
for the case that comments that are not present in this document will beraised in
subsequent hearings.

Ref 2: | _route _table

The model seemsto follow a very simple approach for modelling voice products.
In general TDC finds it odd that the model maintains the modelling of existing
products that are not relevant in an all 1P setup.

In general voice products need to be modelled for both calls and minutes. Thisis
to secure the correct load on the relevant networks elements. Thisis especially
relevant for the IP part where there is no separation of networks elements used
for calls and minutes.

Even though separation to call and minutesis not complete, for all voice products
the network element “DSLAM/MSAN: Processor : All — POTS” shall bein-
cluded for call setup, since part of the processor is used for setting up the call.
This network element can in no way berelated to PSTN, ISDN2 and ISDN30 as
done. This have to be seen in relation to the missing split of the MSAN argued
elsewhere.

TDC must emphasize that the IMT in general will not work and be able to handle
traffic if there are no licenses installed. In the route factor sheet, costs for this are
wrongly allocated to the access. To be correct all cost for licenses shall be allo-
cated to the voice product and not to PSTN, ISDN2 or ISDN30.



TDC seesthis as an essential fault in the routing table in general and shall request
that IMS Core: Subscriber Related and Application Service - Vol P: Subscriber
Related are allocated to voice products in the route table.

Internet call:

It could be argued that this product is not relevant in an al IP network. But as
long asit isincluded networks elements and cost for transmission to the Internet
pool must be included.

IN Basic @ Internet:
TDC finds that this product is not relevant in an al | P network and should be ex-
cluded. But aslong asit isincluded, networks elements and cost for transmission
to the Internet Pool shall be included as well the Cost for IN exchanges which in
genera isamissing network element.
IT- og Telestyrelsen
IN Basic other:
“IN basic calls” are defined as calls where it is necessary to use the IN SCP func- Side 38/74
tionality, which means that at call setup signalling will be relevant trough the
TDM Gateway controller and the TDM network. Thisis not shown. Again the IN
network element is not included.

IN advanced:

“IN advanced calls” are defined as calls where it is necessary to use both the IN
SSP and SCP functionality, which means both call setup signalling and voice
traffic will be relevant trough the TDM Gateway controller and the TDM net-
work. Thisis not shown. Once more IN network elements for call or traffic is not
included.

Duet to fixed, Duet to Mobile, Duet to VMS,
TDC continues to wonder why these products are relevant in the model, since
they are for receiving B subscriber TDC internal service.

In general there is a misunderstanding about these products which also was the
casein earlier models.

For “Duet to fixed” and “Duet to mobile” it is only the Duet call setup handling
signalling from the receiving B subscriber to IN that should be included. Both the
actual call/traffic from A subscriber to the B subscriber and from the B subscriber
to mobile are included in relevant products e.g. fixed call, interconnect call.
Therefore no “call traffic” should be included in the |_Product_Demand only
cals.

For Duet to VM S both the actual signalling to IN aswell as the actual cal/traffic
to the voice mail platform should be included. No network elements for voice
mail are included inthe Model. The IMT platform itself does not include this
functionality.

Ref 3: |_route table



The methodology used for setting routing factors is generally hard to conceive,
and TDC finds that the route_table isin a state that requires a complete work
through because of errors and inconsistencies. Hence it does not make sense at
this point to comment on individual valuesin the route table, and only general
comments are included below.

Ref 4: 1_route table

The model seemsto follow a very simple approach, considering only one generic
traffic flow for each product. TDC finds that a more correct model would take
into account the fact that each product might have sources and destinations at dif-
ferent levels of the network, and incorporate some traffic matrix (at least assume
gravitation) to calcul ate average load on network elements based on the different
traffic flows. Below, TDC has described some of the inconsistencies:

e Comparing the products ‘DSL .productl’ and ‘HOME.International in’,

for example, TDC would expect amost identical route factors since traf- IT- og Telestyrelsen
fic in both cases flows between the customer connection and an exchange
point in the core network. Hence more than XXX of DSL-traffic enters Side 39/74

the network through peering or transit connections in the core network,
and likewise international calls are assumed to enter the network through
amedia gateway next to an international exchange. Y et, route factors for
the product ‘HOME.International in” all equal 1, whereas route factors
for ‘DSL.productl’ includes a number of 2’s. In fact, since the media
gateway is connected to either a L2 switch, a L3 router or adistribution
router at the core node (not clear from the model), whereas peering
routers and connections to the international |P network are connected di-
rectly on the core router, TDC might expect afew route factors for the
product ‘HOME.International in’ to be equal to 2, but certainly none of
the route factors for ‘DSL.productl’.

¢ The model employs dedicated uplinks for Bitstream between L2 and L 3.
Hence, ‘DSL.Productl’ should not use the network elements ’Layer 2
Aggregation: Line Card : DSLAM — Bitstream — Gbps[Mbps]’ and
’Layer 3 Edge : Line Card : Layer 2 Bitstream — Gbps[Mbps]’. Likewise
the products ‘BIT.xxx> should not use the network elements ‘Layer 2
Aggregation: Line Card : L3 Uplink — Gbps[Mpps]’ and ‘Layer 3 Edge :
Line Card : Layer 2 Agg — Gbps[Mpps]’.

e Routefactorsfor IPTV are not consistent with the rest of the route_table.
A unit of flow in the product ‘EXCH.Local call’, for example, may pass
ten or more L2 sites on its way through the network, but only loads the
corresponding network elements with aroute factor of 2. The IPTV
product, on the other hand, |oads these network elements with aroute
factor of 1730 equal to the total number of L2 sites.

e Theroute table does not reflect the different service levels of the individ-
ual products. In particular, resilience capacity is applied for some prod-
ucts and not for othersin the dimensioning of the network, yet route fac-
tors does not seem to reflect the need for resilience capacity in any way.

NITA isasked to rethink the routing factor table in order to ensure consistency
between services.



Following on from a subsequent meeting between TDC and NITA, the various
routing factors and the naming convention have now been updated. NITA would
welcome substantiated comments from the operators on whether further improve-
ments to the routing factors can be made.

2.1.15 Commentstothesheet | _trenching_transit

Ref 1: |_trenching_transit
TDC notes that the model employs up to 10 paralel links for scaling of capacity.
Inreality thisis not an option.

First, because of the way that algorithms for load sharing are implemented in IP
routers, the number of parallel links should be apower of 2 (i.e. 1, 2,4, ...) inor-
der to obtain areasonable load sharing. Three parallel links, for example, will in
practice not provide significantly more capacity than two parallel links.
IT- og Telestyrelsen
Second, since perfect load balancing is not possible with 10 gigabit ethernet, for
each new parallel link the effective usage of the aggregated bandwidth is re- Side 40774
duced. TDC assumes 10% loss in effective usage of bandwidth with two parallel
links (i.e. two parallel 10G links will only provide 18G capacity effectively), and
20% loss in effective usage with four parallel links (i.e. four paralel 10G links
will only provide 32G capacity effectively.

Asaresult, TDC only considers 1, 2 or 4 parallel links an option, a capacity need
of more than 32 Gbps implies the need for a40 Gbps link.

To achieve (close to) perfect load balancing among paralel links, the only option
isto use the XXX XXX, on which inverse multiplexing is implemented, and
hence an upper limit of four parallé links still prevails.

Ref 2: | _trenching_transit

TDC notes that the model assumes perfect load distribution, e.g. of traffic on two
links from a distribution site to core. In practice a 60/40 distribution can at best
be assumed. Since both links should have equal capacity to ensure proper service
in case of failures, for products for which no resilience capacity is applied in the
model, the assumption of perfect load distribution will tend to underestimate the
actual need for capacity.

TDC requests NITA to update whit adequate capacity.

Ref 3: |_trenching_transit

TDC notes that aggregate traffic at a distribution siteis split evenly among a
number of PE routers at the site. Hence a partitioning of the network into a num-
ber of regions to control and scale IP routing tables (as described in input pro-
vided fall 2008) is not possible without assigning each distribution site to more
than one region. This would mean that customers may not be able to keep a fixed
IP address even if they move within a small geographic area covered by a distri-
bution site. XXX XXX. Hence TDC finds that the model underestimates the ca-
pacity need between L3 and distribution.



NITA isrequested to update the capacity accordingly.

Ref 4: |_trenching_transit

TDC notes that the formulas for selecting interfaces optics are faulty. For exam-
ple cdl Q471, 10GE EX optics cannot reach 74,8km. Furthermore, the choice of
interface opticsis not reflected in the interface cost used for GRC calculations.

NITA isrequested to update the model accordingly.

Ref 5: |_trenching_transit

TDC notes that the dimensioning of connections between L3 and L2
(U653:W795) does not include redundant capacity for any types of traffic. In the
TDC network, xDSL, VoiP, IPTV and VoD are protected by VRRP, and many
fibre customers have alternative physical access, and hence redundant capacity
should be included for these types of traffic. However, since the model assumes
all existing leased line customers migrated to 1P, TDC finds that 10G should be
the smallest capacity considered within the network because of the high peak
bandwidth requirement from single customers (cf. the existing modelling of L2 in
‘I_node_equipment’).

NITA isrequested to use 10G as the minimum capacity.

Ref 6: |_trenching_transit

TDC finds that the entire L3 network (L3 rings, distribution and core) usesrela-
tively few fibre routes. Hence several L3 rings are in fact parallel, only collecting
alternating sites. Because of this the L3 rings become very long (max. 471km,
mean 237km). Also, several links (L3 edge links, distribution-core links, and
core-core links) share the same route. This has strong implications on redundancy
and the effect of fibre cuts. Hence, asingle fibre cut causing multiple links fail-
ures may cause the aggregate traffic load at a distribution or core node to increase
(because of failuresin L3 rings), while at the same cutting off one of the core
links from that node. From an operational point of view, thisis far from satisfac-
tory, and implies that the need for resilience capacity may be underestimated in
the model.

TDC suggests that the cal culations be based on a more meshed fibre network.

Ref 7: 1_Trenching_Transit

TDC: Error in cell P9:P143. The reference to row 286 must be replaced by aref-
erence to row 287. As an example the formula SUMPRO-
DUKT($V151:$AC151;$M$286:$T$286) in cell PO isto be replaced with SUM-
PRODUKT($V151:$AC151;$M$287:$T$287)

Ref 8: |_Trenching_Local & |_Trenching_Transit

TDC is concerned about relying on the AutoRoute tool for calculating trenching
length. TDC finds that this can result in super optimal trenching. TDC has used
the crow flight distance for the first ten route distancesin the
‘C_Trenching_Transit’ sheet in order to compare with distances used in the
model. In the below table it can be seen that the average ratio is 1.15. In version
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2.4 of the core model an empirical based ration of 1.38 isused (I_Technical,

H105).

Table 7. Route ratios for ten transit routes.

Route Crow flight distance [Model distance Ratio
Route 1: Kolding to Fredericia 19,75 22,70 1,15
Route 2: Fredericia to Middelfart 7,58 12,10 1,60
Route 3: Middelfart to Otterup 40,81 47,20 1,16
Route 4: Otterup to Bolbro 14,10 16,60 1,18
Route 5: Bolbro to Odense 2,73 2,92 1,07
Route 6: Odense to Rosengarden 3,15 4,00 1,27
Route 7: Rosengarden to Svendborg 37,50 40,90 1,09
Route 8: Odense to Korsgr n.a 56,20 [ n.a
Route 9: Korsgr to Slagelse 15,79 17,10 1,08
Route 10: Slagelse to Sorg 13,70 15,30 1,12
Weigthed average 1,15
The resulting trenching length in version 2.4 is 14.4 tkm. In comparison TDC has IT- og Telestyrelsen

in the TD-model optimised the trenching from app. XXX to app. XXX.
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TDC request NITA to use amark-up of (XXX =) 1.11 on the trench length in or-
der to capture for physical obstacles along the roads.

Ref 1

The second draft of the revised model now incorporates “powers of two” in the di-
mensioning of such links. With the current traffic levels, there only seemsto be
one instance where the aggregate peak traffic exceeds 32 Gbps and that is on one
of the Core-Corelinks. On that basis, NITA is of the opinion that it is not neces-
sary to incorporate 40 Gbps line cards, although clearly this will need to be kept
under review in future years. Conditional formatting has been applied to the rele-
vant cellsin the model to aert the user where the required peak capacity exceeds
32 Gbps.

Ref 2

The second draft of the revised model now incorporates an allowance to cater for a
60/40 distribution in links from distribution sites to core sites in the dimensioning
of such links.

Ref 3

NITA remains unconvinced that a possible need to allocate a different IP address
should a customer move location is amajor issue. Furthermore, NITA would point
out that the revised model is just that — amodel — and it is very likely that the ac-
tual network implemented by an operator would be able to reduce such occurrences
to an acceptable level. On that basis, NITA isinclined not to make any changesin
this draft release.

Ref 4

This has been corrected in this release of the revised model.
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2.1.16 Commentsto the sheet C_equipment

Re 1f: C_equipment

TDC notes that there is no consistency in the connection between L2 and L3. L2
is equipped with 610 shared 10GE uplinks and 458 GE uplinks dedicated for Bit-
stream (+ spares). L3 is equipped with only 100 shared 10GE uplinks, 77 shared
GE uplinks and 432 GE uplinks dedicated to Bitstream (+ spares). Part of the rea-
son is that dimensioning of L3 uplinks only considers aggregate traffic at each L3
site, not the actual number of L2 rings connected.

NITA isrequested to respect the number and capacity of L2 rings connected, in
the calculation of L3 equipment cost.

Ref 2: C_equipment

TDC notes that the sum in cell L50 isincorrect, correct formulais’
=SUM(L45:L49)’. Implication seems however minimal, as GRC for individual
network elementsis transferred to Consolidation mode!.




2.1.17 Commentstothe sheet C route table

Ref 1: C route table

TDC notes that according to notein cell CG5 values ’to use’ are used for net-
work dimensioning, but this does not seem to be the case. Hence cells
BV193:BY 199 which feed into the ‘| _trenching_transit’ sheet is cal culated based
on values ’actuas’

NITA isrequested to correct the calculation

Ref 2: C_Route_Table column CF & |_Product_Demand column U IT- og Telestyrelsen
TDC: Errorsin calculations due to percentage formatting. In current calculation
the mark-ups are 0. Side 4474

NITA isrequested to correct the above errors.




3 Specific commentsto the Access model
3.1.1 General comments regarding backhaul service calculation

TDC doubts the modelling approach to backhaul services. TDC is especialy
concerned with the sensitivity of the unit costs to the number of street cabinets,
where backhaul services are demanded (“I_Network demand” D31:D33). Itis
TDC’s opinion that the unit costs are insensitive to the number of street cabinets
where e.g. a backhaul fibre is demanded, since no cost sharing/ scale economy
can be obtained between geographically distributed sites.

TDC requests NITA to remodel the backhaul services.
The LRAIC Forum finds that additional model documentation is needed to en-
able the LRAIC Forum to comment on backhaul services from the street cabinets

in detail.

The LRAIC Forum expects that model documentation will be available at the
very latest when the second model version isreleased early April.

Regarding the comments made by TDC regarding the modelling approach to
backhaul services. The reason that the unit costs are sensitive to the number of
street cabinets backhauled for other operatorsis due to the way the Access model
functions and also that the products themselves do not exist at present and hence
formal definitions have not been agreed with NITA and/or the industry.

The Street Cabinet backhaul products represent very different usage of the access
network infrastructure than the copper-based products (such as PSTN and Raw
Copper) do. One “instance” of a copper-based product reflects, in general, asin-
gle pair of copper wiresin an overall copper cable within aduct. The Street
Cabinet backhaul products reflect either the dedicated use of a sub-duct or afibre
within such a sub-duct.

Having said the above, the routing factors used for the street cabinet backhaul
products have now been adapted to reduce, if not eliminate, the sensitivity to the
number of street cabinets where backhaul for other operatorsis required.

With specific regard to the comments made by the LRAIC Forum, NITA hasin-
cluded a description of the way that the street cabinet backhaul products have
been modelled in the documentation included with this second draft release of the
model.

3.1.2 Operating expenses

Opex per unit
The LRAIC Forum has calculated the level of opex per unit in the revised

model and compared it with the same figure in the previous model. The compari-
son is showed in the table below.

IT- og Telestyrelsen
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Note that in model version 2.5, NITA has excluded the line card and MDF from
the access model. For comparison reasons, the line card and MDF has therefore
also been excluded in the calculation of opex per unit in model version 2.4 in the
table below.

en

Model version 2.4 Access Service |
Shared raw BSA-
Raw Copper national xDSL PSTN ISDN Sum
copper
access
Opex - total (excl line card and MDF), mDKK 19.7 4.8 18.1 172.0 157.1 47.9 419.7
Yearly opex pr. unit, nDKK 100.6 50.3 187.1 189.8 86.5 216.3 125.9
Model version 2.5 Access Service |
Shared raw BSA-
Raw Copper national xDSL PSTN ISDN Sum
copper
access
Opex - total (excl line card and MDF), mDKK 20.6 5.1 20.6 195.8 192.1 54.4 488.5
Yearly opex pr. unit, nDKK 105.3 52.7 212.8 216.1 105.7 245.5 146.6

Asthe table shows, yearly opex per unit hasincreased for all services and espe-
cialy for BSA. The LRAIC Forum has not been able to conclude exactly what is
the cause for this development. One suspicion is that the increasing opex per unit
is caused by the removal of line card and MDF from the access model because
NITA hasfailed to implement the proper countervailing measures in order to
complete thismodel change correctly.

The LRAIC Forum requests NITA to clarify this matter.

NITA has reviewed the alocation inputsin worksheet C_FA _Costs and has, as
the LRAIC Forum suggested, found that the line cards were indeed treated differ-
ently. The second draft release of the revised model has this error corrected.

With regard to the specific increases in opex per unit “BSA national access”
product, NITA would point out that in version 2.4 this product did not include all
necessary costs from the core network (since the core IP network was not mod-
elled in that version).

Over recovery of opex

Asthe LRAIC Forum has previously stated, it is of greatest importance that
NITA makes sure that TDC’s opex are not over recovered. So far NITA has not
been able to assure the LRAIC Forum that this has not been the case in the
LRAIC model.

A substantial amount of the operating network expenses (e.g. fault repair or cus-
tomer installations) are recovered through separate fees (wholesale or retail) or
third party damage compensation.

The LRAIC Forum has calculated opex split by services and by network ele-
ments. The most remarkabl e result is that more than 60 per cent of opex isdueto
the network element “acc. NTP. Operating costs”. This can be seen in the table
below.

Side
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Model version 2.5 Access Service

Shared raw BSA- Sum

Opex classes Raw Copper national xDSL PSTN ISDN Sum
copper (%)
access

acc. NTP. Operating costs 7.8 1.9 16.6 155.5 88.2 37.1 307.0 63%
Acc. TnD. Trench, Duct, ASM- PDP, copper 0.1 0.0 0.1 0.5 1.2 0.2 2.2 0%
Acc. TnD. mini duct from street to NTP 0.3 0.1 0.1 1.2 3.0 0.5 5.2 1%
Acc. Cable. Copper, ASM- PDP 5.0 1.2 13 13.4 36.5 6.3 63.7 13%
Acc. SDPs and PDPs. circuit board + jointing, PDPs,
Copper 0.2 0.0 0.1 0.5 14 0.2 25 1%
Acc. DP. Cabinet, PDP copper 0.1 0.0 0.0 0.4 0.9 0.2 16 0%
Acc. TnD. Trench, Duct, PDP- SDP- NTP 2.9 0.7 1.0 10.3 25.5 4.2 44.6 9%
Acc. Cable. Copper, PDP- SDP 2.9 0.7 1.0 10.2 25.3 41 44.2 9%
Acc. SDPs and PDPs. circuit board + jointing, SDPs,
Copper 0.5 0.1 0.2 1.6 4.3 0.7 7.4 2%
Acc. DP. Cabinet, SDP, Copper 0.8 0.2 0.2 21 5.8 1.0 10.1 2%
Opex - total (MDKK) 20.6 5.1 20.6 195.8 192.1 54.4 488.5 100%
Demand (line units) 195,643 96,357 96,907 905,812 1,817,316 221,633 3,333,668
Yearly opex pr. unit 105.3 52.7 212.8 216.1 105.7 245.5 146.6
In the hearing note of 20 October 2006, NITA stated that “NITA is of the opinion side a7/74

that the operating costs (“Acc. NTP — operating costs xDSL/ISDN” and “Acc.
NTP — operating costs PSTN ) reflect the costs of an engineer visiting the rele-
vant customer.”

However, these exact costs are already to avery significant extent covered by
separate fees paid by the customer which means that the current modelling
clearly resultsin over-recovery of these opex. Therefore, the LRAIC Forum
strongly urges NITA to investigate this matter further and adjust the model in ac-
cordance herewith.

Regarding fault repair, according to Ritzau 3 June 2005°, TDC stated that the
company had put more focus on securing that contractors were made economi-
cally responsible for the damages when causing afault repair. In the article TDC
states that in 2004 there were more than 10,000 cases of fault repair where the
contractor were liable to pay for the damages — a number which was almost
topped during the first four months of 2005 alone. The LRAIC Forum is not
aware how the number of contractor caused fault repairs has evolved since, but
sees no reason for the development to have changed dramatically. According to
TDC the cost of damages covered by the contractor in some cases can be millions
of Danish kroner.

The LRAIC Forum requests NITA to clarify how the proven substantial amount
of third party damage compensation has been adjusted for in the calculated opex
in the revised model.

At the NITA work shop 30 January 2009, the LRAIC Forum was given the im-
pression that NITA would secure the preparation of alist of activitiesincluded in
the TDC opex statement. The LRAIC Forum welcomes this initiative as such a
list potentially could help to ensure that fees are not charged for activities already
covered elsewhere.

31http://mediawatch.dk/artikel/flere-kabelbrud-som-foelge-af-gravearbejde
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Furthermore, the LRAIC Forum wants to stress that when reconciling opex
against the TDC top-down model, NITA hasto be consistent with the LRAIC
principle of forward-looking costs of an efficient network. If the copper access
network was indeed brand new, the expenses spent on operation and maintenance
would be of a completely different magnitude than TDC’s current level with an
old worn down copper access network.

AsNITA stated in the hearing regarding the mapping of other services of 14 No-
vember 2008, a direct consequence of the above isthat acertain level of fault re-
pair must be expected to be included in the regular price on raw copper. Asthe
prices are modelled through a brand new copper network, the MEA-modelled
costs of fault repair has to be significantly lower than the current level which cor-
responds to TDC’s current operation and maintenance costs.

All of the above should cause NITA to perform avery thorough investigation of
the TDC opex statement.

In connection to thisit is also very important to note that TDC’s annual report for
2008 reveals that opex in the “Fixnet Nordic” division has decreased by more
than 20 pct. from 2007 to 2008. The LRAIC Forum expects this development to
be reflected in the LRAIC model when NITA has reconciled with the TDC top-
down model.

With specific regard to the expenses potentially recovered from third party dam-
age compensation, NITA has now incorporated a specific input adjustment in
worksheet |_FA_Costs to account for such receipts and has included an initial es-
timate for the amount. NITA would welcome substantiated comments from all
operators on the reasonabl eness of thisinitial estimate.

With specific regard to the Network Elements “Acc.NTP — operating costs
PSTN” and “Acc.NTP — operating costs xDSL/ISDN”, as stated in the hearing
note of 20 October 2006, it isin the opinion of NITA that these costs reflect the
costs of an engineer visiting the relevant customer. NITA does not agree with the
LRAIC Forum’s unsubstantiated assertion that these costs are “to a very signifi-
cant extent covered by separate fees paid by the customer”. NITA in contrast
considers that these costs are related to network fault events requiring an engi-
neer visit to the customer’s premises and/or to the access network infrastructure
between the customer’s premises and the exchange. NITA is not therefore of the
opinion that the model needs to be adjusted.

NITA would like to take this opportunity to remind the LRAIC Forum that the
operating costs in the model do not directly reflect those existing in TDC’s actual
network. Rather they were arrived at via a previous study in 2005/6 which re-
sulted in the introduction of the Functional Area method of opex cost calcula-
tions. Since those costs are not based totally on the costsin TDC’s accounts at
thetime, it isincorrect to expect that efficiency improvementsin TDC’s business
will “automatically” get reflected in the model.

IT- og Telestyrelsen
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3.1.3 Cost of trench digging

Due to confidentiality issues, NITA has already been informed that the LRAIC
Forum will make a separate submission including detailed information on the
costs of trench digging.

NITA would like to thank the LRAIC Forum for the additional information pro-
vided on the costs of trench digging in Denmark. The second draft release of the
revised model has had the trench digging costs updated to reflect the variety of
inputs now provided by the various operators (TDC, the LRAIC Forum and DE).

DE notesthat as written in DE’s submission of datain September, there are abig

difference between the bottom up approach and the actual project costs when cal-

culation digging costs. The LRAIC model should therefore be adjusted so that the

costs of trench (in Access model, I_Cost of Links, cell F10..F18), covers al the

costs related to trenching. 'T- 0g Telestyrelsen
DE showed in its data submission that the LRAIC models digging prices are Side 494
lower than the actual price level for pure digging. The big difference occurs when

the related costs are taken into account. The cost of trench in the model seams

only to cover the digging, and not all the extra costs that are unavoidable when

digging. Examples of those additional, unavoidable costs are:

e Replacement of clay with sand and gravel cannot be avoided for some
types of digging (sometimes it’s even arequirement from the public au-
thorities). There are huge costs related to that; transportation, deposit,
possible trestment of contaminated soil, sand and gravel, etc.

e Sign posting and shutoff are other costs that is unavoidable in most situa-
tions.

e Theweather conditions will in some cases cause extra costs, e.g. in case
of thunderstorm rinse, high water level and frost in the ground.

e Change the planned trace route, e.g. due to incorrect registrations of other
infrastructure in LER (Ledningsgjerregisteret). Especially old installa-
tions lack of correct registration.

e Costsrelated to documentation.

e There may well be more cablesin the same cable trench and at different
depths. Thisis amost always the case when deploying cablesin residen-
tial areas - even when copper access network is “excluded” from the
landscape.

In residential areas there is a dense deployment of district heating pipe-
lines and/or gas pipelines, eectricity cables, sewer and water infrastruc-
ture and cable-TV networks. Careful digging is therefore often required
in these areas, to avoid damage on existing infrastructure.

Requirements include respectful distance to other cable infrastructure - as
regulated in the Danish DS 475 guidelines. The guidelines include differ-
ent types of minimum distance to existing infrastructure, e.g. gas, district
heating (fjernvarme), electricity (el) and telecom infrastructure like ca-
ble-TV networks (kommunikation). A copy of the DS 475 requirements



on respectful distance to existing infrastructure is attached.

Within the respectful distance, digging must always be done carefully, in
some cases by using a shovel, or even by hand. In other cases it is neces-
sary to disengage the existing infrastructure — lift it up from the trench —

place the new cables deeper than the existing ones. When that’s done the
existing infrastructure is put back to its original position.

Finally, in arising number of casesit is necessary to shift sidewalk or
find an alternative trench, due to insufficient space in cable trenches. This
often requires new project planning and additional digging and drilling.

The above mentioned requirements to secure respectful distance to exist-
ing infrastructure, allowing infrastructure owners access to repair and up-
grade pipes and cables, and to prevent damage on existing infrastructure,

often result in significant costs — in addition to the agreed digging costs, IT- og Telestyrelsen
based on the contractors price lists for digging, deploying cables and re-
establishment of surface. Side 50/74

Additional charges due to requirement that the work is done at night, e.g.
in city centers.
Concrete under slaps will lead to additional costs, etc.

The bottom up approach used in the access model are only calculating a part of
the trenching costs as it neglect that trenching involves more activities than just
digging. The problem can be solved in two ways — devel op a more detailed model
that includes al the extra costs that the operators face when constructing access
network, or calculate the necessary mark up to the digging prices. On the meeting
29th January 2009, NITA/BWCS stated that mark up scenario will be preferred.
The necessary mark up has been calculated by DE. These, and the actual digging
prices, can be found aong with documentation in DE’s data submission of 19th
September 2008.

The price study that was done by DE in the data collection phase showed that the
pricesin the Access model isfar from covering the actual digging cost, including
the related costs. The costs for each type of surface shall be updated to be in the
below mentioned intervals. On top of those prices comes the internal project cost,
which our members have estimated to be XXX % of the external costs.

Sail, eg. Ploughed cable

Digging Costs, DKK/m L ower range limit Upper range limit
Earth | |
Large stones, eg. Slabs [ ] [
Asphalt / tarmac [ ] [
Tunneled, eg. under roads [ ] [
Small stones [ ]
| |
I I

mini-duct, street to NTP




Asdigging isthe main cost in the access model, NITA and BWCS have to take
the update of the digging cost serious. DE will urge NITA/BWCSto do acom-
prehensive study of the digging costs, and not just rely on pure digging pricelists
as thiswill result in a huge underestimation of the cost. To increase the credibil-
ity of the access model, it isimportant to get an accurate picture of how much the
model costs must be increased.

DE’s members properly got the highest experience with establishing of trenched
infrastructure in Denmark. Until now the members have deployed more than
30,000 km of fibre infrastructure within the last 5-6 years. Furthermore the mem-
bers got alot of trenching experience from their electricity infrastructure. DE be-
lieve that, when it comes to digging contracts, the members bargaining power is
as strong as TDC’s. DE’s bargaining power is equal to TDC’s because of the
high activity level and because of the fact that no construction company got the
resources to make a complete infrastructure covering whole Denmark within

short time. Building a new access infrastructure, as done in the LRAIC model, IT- og Telestyrelsen
can inreality only be done if the biggest construction companies in Denmark
team up to do the work — exactly the same companies that DE’s members use, Side 51/74

when establishing new infrastructure.

NITA acknowledges the comments made by DE in this regard, and the informa-
tion provided. As stated above, the second draft release of the revised model has
had the trench digging costs updated to reflect the variety of inputs now provided
by the various operators (TDC, the LRAIC Forum and DE).

3.1.4 Fibreroll-out and shared routesin the access networ k

The LRAIC Forum isvery surprised to see that the amount of shared routesin
the revised access model is unchanged compared to model v2.4 or even v1.3 from
2002 for that matter. The only plausible explanation for thisisthat NITA simply
has forgotten to reconsider this aspect of the model. Thisisindeed avery signifi-
cant flaw.

Following the comprehensive fibre roll-out in particularly the past 5 years, the
percentage of shared routes should of course be increased substantially in order
to reflect the great potential for cost sharing caused by this.

Besides FTTH (business and private) and active street cabinet rollout, TDC’s fi-
bre rollout includes the rollout of UMTS, and especially HSDPA, where TDC es-
tablishes fibre all the way to the mobile base stations all over the country. Also
the Y ouSee rollout of DOCSIS 3 has required additional fibre roll out implying a
further substantial increase in the potential for cost sharing which yet hasto be
reflected in the draft model. Finally, the massive fibre roll-out by regional public
utility companies also has to taken into account.

NITA acknowledges the comments made by the LRAIC Forum in regard to
shared routes. NITA has now adapted the model to take more account of the
scope for route sharing with other telecommuni cations networks in general and
cable TV networksin particular. NITA would welcome further substantiated
comments from the operators as to whether the revised assumptions on route



sharing are reasonable when modelling a network from a forward looking per-
spective.

3.1.5 Modéelling of fibre demand in the access model

(A A g gy

2009*, TDC has 60,000 households connected viafibre. In the same article TDC
also states that 10,000 business customers are connected via fibre and that 1,000
new fibre business customers are added each year. These figures do not seem to
be reflected in the revised draft model astable 3.1 in|_Network demand illus-
trates.

3.1 Number of fibre pairs in use by geo-type

Used fibre (pairs)

Storby 12,100
By 13,511
Land A 4,323
Land B 60
Total 29.994 '000 pairs
Dark fibre ('000 pairs) 0.004

The LRAIC Forum requests NITA to clarify in detail how the demand on fibre
affects the cost calculations in the model. Also, NITA isrequested to clarify how
it is ensured that the model reflects the actual development on fibre demand and
rollout.

Asfar asNITA isaware of the number of households (60.000) has to do with the
number reached via cable that includes fibre (as well as copper) and not house-
holds being provided with services on fibre. The cable concerned is being in-
stalled by TDC in preparation for future use and the customers reached by this
cable still have their services provided over copper lines.

As regards business customers, this number appears to match well with the
amount of fibre accessin the model.

3.1.6 Accesscapex and reductionsin demand

The LRAIC Forum finds that the LRAIC model fails to adapt to the decreasing
demand for copper. Asthe demand for copper decreases, the amount of inactive
lines increases.

Costing wise thisis not properly reflected in the model. Thus, in model version
2.5 the number of modelled copper lines that enters the costing base is the same
asin the origina LRAIC model from 2002. Thisresultsin a substantial decrease
in the utilisation of the modelled copper network. Thisisillustrated in the table
below.
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http://www.business.dk
http://www.business.dk/article/20090211/techmobil/90211145/

Year 2002 2009
Access model version 1.3 25
# of copper pairs in model (costing base) 3.519.824 3.519.824
# of active copper pairs (cost recovery base) 3.417.225 2.403.735 *
Utilisation of modelled copper network 97% 68%

Note*: Before update with new 2009 volumes

The LRAIC Forum finds that by including inactive copper linesin the cost base,
the model deviates from the LRAIC principle of reflecting only efficient costs of
aforward-looking network operator. An efficient operator would never establish
copper linesto inactive end users.

The decrease in active copper lines has no real influence on the modelled number

of trench and duct kilometres. In a (single year) forward-looking model it is,

however, not justified to assume that trenching and ducting capex are invariant to

Changes in demand. IT- og Telestyrelsen

Changes in demand might not have a very significant impact on trenching and Side 53/74
ducting capex close to the concentrator unit (ASM-PDP-SDP). However, from

the SDP to the NTP and in particular for the drop wire part — it has to be consid-

ered highly inefficient not to scale down the roll out when demand decreases —

and is expected to decrease further in the yearsto come.

NITA would point out that, with respect to the copper cable, the model doesin-
deed take account of the reduction in active lines. Thisis achieved by the scaling
factor applied in worksheet C_Resources in the access model.

With specific regard to trenching and ducting, NITA believes that two significant
factors need to be considered before implementing any reduction in trenching and
ducting within the model.

Thefirst of these is that in the more urban areas, the average number of copper
lines per property is still significantly higher than 1 (even taking account of the
reduction in demand). In such cases, it is still necessary to provide a trench/duct
to that property.

The second factor relates to the fact that the assumed lifetime of the trench and
duct isin general 40 years. Over such along lifetime, it can be expected that the
precise properties taking service will change considerably even if the overall total
number is static or indeed falling. This “churn” istypical of competitive markets
and might be expected to increase over time rather than decrease. |If the trench
and duct to “inactive” properties is to be excluded from the model, then there
would be a need to significantly reduce the assumed lifetime of that trench and
duct within the model.

3.1.7 Average copper length per pair

The LRAIC Forum is pleased to inform NITA that avery detailed and accurate
analysis which measures the actual crow flight distance between approximately



180.000 DSL -customers and their corresponding co-location positionsis ex-
pected to be finalized within few days. In our view this analysis should be con-
sidered amajor progress in securing a correct calibration of the copper distance
calculationsin the LRAIC model - which are based on very “coarse” aggrega
tions from an extremely small 20-area sample.

The LRAIC Forum will be happy to present this study for NITA whenever it is
convenient to NITA.

The LRAIC Forum is, however, somewhat in doubt about how to calculate the
implied average copper length per pair in the model. Based on input from
C_Cables and Nodes the LRAIC Forum has made an attempt with the following
results:

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 2.890.198 3.031.235  201.289 8.419.490
Average copper lengh per pair (km) 2,42 2,03 2,75 4,29 2,39
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NITA isasked to confirm these calculations or aternatively to present the correct
ones.

To enable adirect comparison with the actual datait would aso be very useful if
NITA could provide additional information regarding the average crow flight dis-
tance per copper pair in the model.

NITA would like to thank the Forum for the additional data it has provided re-
garding crow flight distances for its own customer base.

NITA is however of the opinion that the (above listed) table provided by the
LRAIC Forum in its consultation response overstates considerably the actual av-
erage 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 number of km of cable that are costed.

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

NITA has therefore not changed the model.

3.1.8 Total copper length, ASM-PDP

The LRAIC Forum notes that on page 13 in the NITA hearing note of 18 Sep-
tember 2008, NITA states, that as the rollout of active street cabinets continues,
the length of the copper will be reduced. According to the hearing note NITA
will make sure to include this exact coherence in the revised model. However, it
is not clear to the LRAIC Forum how this has been done. Actually, the total km



of copper from ASM-PDP (i.e. the sum of cell S56-S79 in C_Resources) hasin-
creased by more than 300 km in model version 2.5 compared to version 2.4.

The LRAIC Forum requests NITA to clarify how the increasing total length of
copper from ASM-PDP is consistent with the modelling of 20 active street cabi-
nets in model version 2.5.

The reason that the total km of copper from ASM-PDP has increased is due to
changes in the assumed number of PDP sites for geotype 1 locations. Thiswas
carried out to reduce the average number of copper pairs per PDP zone to around
500, which was understood by NITA to be the smallest viable size of PDP suit-
able for sub-loop unbundling (due to the need for an operator to have aviable
number of customers at a site to justify the costs associated with sub-loop unbun-
dling).

The effect of increasing the number of PDP sitesisto increase the length of the IT- og Telestyrelsen
associated ASM-PDP cabling but to decrease the average length of the sub-loops.
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The revised assumptions on the number of PDP sites can be found in section 6.1
of worksheet | _GIS zonesin the access model. For this second draft release of
the revised model, the revisions in the number of PDP sites have been extended
to include geotype 2 also. Although these assumptions can be considered rea-
sonably static, they will be reviewed from time to time during future model up-
dates as the demand for copper access lines evolves.

3.1.9 Next generation access

DE has decided not to comment on this part before it is finalized in the next
model release. Beforeit is possible to comment on the NGA, we have to have a
common understanding of the network structure that is modelled in the model. It
is mentioned that each PDP is covering about 500 customers, but what is the de-
sign rules below that. How many customers are covered by each SDP, how often
isthe fibre spliced (dependent on the type of cables and the method for blowing
fibre, etc.). The model documentation, that we expect will be part of the hearing
of the next model release, should also specify the requirement to the different
types of street cabinets and specify what the installation cost cover. The prices
for these parts seem to be far from reality, but with athorough documentation it
will be possible to comment on these parts.

If NITA/BWCSfind it useful, it will be possible to arrange a meeting with one of
our fibre network specialists where design rules, etc. can be discussed.

NITA can inform DE that the second draft release of the revised model does now
contain afunctioning NGA scenario. However, NITA would point out that the
purpose of including this scenario is not to implement something that will be
used for price setting at thistime. Instead, the intention isto help encourage the
industry to engage on what a future NGA scenario might comprise in advance of
any formal need to set prices based on such a scenario.




NITA envisages that thereislikely to be alively debate amongst the industry on
the assumptions, parameters and costs of next generation access and is merely
seeking, at this stage, to stimulate this debate. Thus, NITA will clearly welcome
substantiated comments and suggestions on how the NGA scenario now included
within the model might be improved.

NITA would also welcome the opportunity to have a specific meeting with one of
DE’sfibre network specialists in the near future.

3.1.10 Road lengths

Length of the Danish road network has been set to 112,708 km in every LRAIC-
model since 2005. In fact the length of the Danish road network grows every
year. TDC is committed to copper supply in every area were new housing is be-
ing build (thus new roads for new housing). According to ‘Danmarks Statistik’
the average yearly growth in local roads (kommunale vej€e) has been 147km since IT- og Telestyrelsen
the year 2000. In 2008 TDC copper supplied around 28.000 new households.
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NITA isrequested to use the newest road data available and perform a com-plete
rerun of the road classification algorithm using the newest data.

NITA has looked at the source datareferred 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 roads is due
to conversion of regional roads to local roads due to the administrative reform
(Strukturreformen) in 2007. Furthermore a 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 fallsinto this category and thus the ac-
tual 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, NI TA would comment that TDC has not
broken 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.

3.1.11 Cost of Nodes

Ref 1: |_Cost of Nodes

TDC finds the pricesin general too low and imbal anced material/installation-
wise.

TDC expect pricesto be updated due to the price input in fall 2008.

Ref 2: |_Cost of Nodes



At the moment TDC only uses two types of active street cabinets. Both of them
holds a maximum of XXX existing costumers and would serve around a total of
XXX potential costumers. The cost of each cabinet is XXX (cooling, racks etc
included, DSLAM not included). Installation is XXX for each cabinet. Larger ar-
eas would start of with one active cabinet as well, and a second (identical) cabi-
net would be mounted next to it in case of more than XXX existing costumers.

Areas with more than XXX potential costumerswould probably be served from a
building (more comparable to a central office than a cabinet) rather than an active
cabinet.

NITA isrequested to use appropriate cabinet sizes and update cabinet prizes.

Ref 1

The prices for the Cost of Nodes section have now been updated to reflect the IT- og Telestyrelsen
various input data now provided to NITA.
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Ref 2

The size assumptions and price inputs have been updated in this second draft re-
lease to reflect the active street cabinet sizes currently being deployed by TDC.

NITA would also point out that the model currently assumes that an active street
cabinet will be housed alongside a PDP and not replace it. NITA would further
point out that active street cabinets are assumed in the model to connect all
downstream customers since NITA is of the opinion that thisis the correct ap-
proach to take in aforward looking model.

3.1.12 Cost of links

Ref 1: |_Cost of Links

TDC finds that the pricesin general are too low. Prices should include handling
and should reflect that copper-cables are not available in all dimensions due to
storage optimization- and waste minimization reasons (e.g.. a 1,600 pair cable
would consist of two 800 pair cables or a 1,000 pair and a 600 pair cable. Hence
two times the handling fee.). It should also be noted that there is a certain amount
of waste.

TDC requests prices to be updated due to the price input in fall 2008.

Ref 2: |_Cost of Links
TDC notes that cost of trenching in general istoo low.

TDC expects prices to be updated due to our priceinput in fall 2008.
NITA isrequested to clarify which services are included in the prizeslisted. In

other words a break down into categories (e.g. digging, documentation, measur-
ing, handling).



Ref 1

Pricesfor copper cables have now been updated to reflect current input data pro-
vided to NITA by the various operators and also the recent declines in the under-
lying price of copper.

With specific regard to cable sizes, NITA would point out that the model reflects
the cost of a complete access network build and as such is not subject to the same
constraints regarding storage optimisation and waste minimisation as with an op-
erator only needing to implement small annual upgrades to an existing network.

Ref 2

Prices have been updated to reflect currents input data provided to NITA by the
various operators. A specific allowance has now also been included to cover as-

sociated administrative costs. NITA would wel come substantiated comments IT- og Telestyrelsen
from operators as to the extent to which they consider the assumption on the ad-
ministrative overhead to be reasonable. Side 58/74

3.1.13 | _Interface

TDC remarks that when cal culating the amount of trench sharing between access
and core, directly buried cable is mistakenly included in the overall sum.

NITA isrequested to correct the calculation.

NITA would point out that the issue is trench sharing and not duct sharing.
There is thus no intrinsic reason why km related to directly buried cable could
not be shared between access and core.

3.1.14 Ref 1. C_Cablesand Node, line 776

TDC remarks that according to the cable management plan agreed upon by the
telecom operators in Denmark, the active street cabinets should be at |east
1.000m from central office (ASM). At this point the active streets cabinets estab-
lished by TDC have a XXX average straight line distance from ASM. It would be
expected that this average distance will go up as time passes.

NITA isrequested to correct these distances where the active street cabinets are
used. The distance should be at least 1,000m and average XXX.

In the second draft of the revised model, the maximum average actual (not crow
fly) distance of the ASM-PDP link for the 20 sample areas is only 2.14 km and
that isfor asample in geotype 4. It isthus not practical to force an average of
xxx km on active street cabinets. NITA has calculated that the current average
distance across all geotypes for the 371 street cabinets now included is 1.06 km.

3.1.15 | _Access Routing Table



TDC believes that there should be allocation of costs for carrying the fibre and
copper (trench, duct, cable) from TDC cabinet to ISP cabinet (cabinet owned by
other operator). There seams to be no such cost in the access-model.

NITA isrequested to include these services.

NITA would point out here that, to the best of its knowledge, there have yet been
no cases of an ISP requiring such a cable between street cabinets and that the
product(s) necessary for such cabling have not yet been defined and or agreed.

NITA isthus of the view that such products are best handled within the Co-
location model as and when they are suitably defined and agreed and not within
the Access model.

3.1.16 C Trench by Zone, line 219 and line 282, 283

IT- og Telestyrelsen
TDC finds that it seems unreasonable to use such a small sample to determine
backhaul prices. It is also an issue that these are ‘urban’ PDP’s and henceis as-
sumed to be around 800 meters from the switch. According to the cable manage-
ment plan, active cabinets should be placed no less than 1,000m from central of-
fice. At this point the active streets cabinets established by TDC have XXX aver-
age straight line distance from ASM. It would be expected that this average dis-
tance will go up astime passes.
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Further more TDC expects to establish street cabinets in other geo types. For the
— in the future - first 400 street cabinets, TDC expects these to be distributed
XXX in ‘urban’, XXX in ‘suburban’ and XXX in Land A. However the specific
locations are to be decided.

NITA isrequested to use an ASM-PDP distance of XXX meter for backhaul cal-
culation and to make the model flexible to street cabinets in other geo types.

The second draft release of the revised model incorporates 371 active street cabi-
nets 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.

3.1.17 Ref 1. 1_Opex Costs, line 41

TDC finds that operating events are much more cost full than indicated. TDC
spend around XXX ayear on moving cables etc. as aresult of road-replacement
etc. A more proper input would be XXX events averaging XXX DKK per event.

TDC requests NITA to update the number of events and costs.

NITA has notes the comments made by TDC with respect to Opex. However,
unless/until TDC is prepared to provide NITA with a detailed analysis of operat-
ing costs NITA is of the opinion that it is not appropriate to adjust a key input
such asthisin isolation.




NITA would also point out that, due to the FA approach currently used within the
model, the impact of updating the assumption requested by TDC would not
change the overall level of opex, but just its allocation across the various prod-
ucts.

3.1.18 Small updatesto be done

TDC hasfound an error in Formulain cell Al16:

=HVIS( OG(ER.TAL(AG26);ER.TAL(AH16)); FORSKYDNING('|_Opex
Costs!$K$17;AB16;0)* AG26+FORSKY DNING('l_Opex
Costs!$P$17;AB16;0)*AH16; "not known")

AG26 in the formula should be replaced by AG16

IT- og Telestyrelsen

NITA isrequested to correct the error.
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This has been corrected in the second draft release of the revised model.

DE notes that the Overview sheet in the Access model heeds some smaller up-
dates. The look up functions are for example dependent of the spelling of “Cop-
per” and “Node”. Until this correction is done the results in the Overview sheet
will beincorrect.

NITA believes this has been corrected in the second draft release.




4 Specific commentsto the Co-location model
4.1.1 Power units— changesin utilisation ratios

The LRAIC Forum notes that in model version 2.4 it was assumed, that the av-
erage power consumption from a 15A 48V DC unit is 350 W (excluding an
AC/DC conversion loss of 13 per cent). That corresponds to an average utilisa
tion factor of 0.49.

In model version 2.5 this utilisation assumption for 15A 48V DC has been
changed to 0.65 implying an average consumption of 500W. For 30A 48V DC
and 60A 48V DC asimilar utilisation factor of 0.65 has also been applied. NITA
has not provided any explanation for this significant change in assumptions.

The LRAIC Forum considers an average power utilisation factor of around 0.50 IT- og Telestyrelsen
to be avalid assumption that also takes into proper account the actual filling fac-
tor for the DSLAM’s employed. Furthermore, to the knowledge of the LRAIC Side 61/74

Forum, this assumption has not been questioned by other parties.

Consequently, NITA should revise the assumption regarding the average utilisa-
tion ratio back to the original 0.50.

NITA has noted the remarks for the LRAIC Forum in relation to the changes of
the average utilisation factor from 0,49 to 0,65 in 1¥ draft of the revised model.
Based on this, NITA has made changes to the calculation of power services 48
VDC 16 A, 30A, 60 A. The new results for 48 VDC correspond to a average
utilisation factor that is of approximately 0,46.

4.1.2 Power units— Shift to another power-product

The LRAIC Forum notes that in the co-location model NITA has modelled a
new product: “shift to another power-product”. This modelling does, however,
not carry over to the output sheet in the consolidation model which should be
corrected.

LRAIC Forum assumes that this new product isintended to cover shifts between
15A, 30A, and 60A power outlets where the task at hand boils down to shifting a
fuse.

Currently the situation is such that e.g. Cybercity has alarge number of active
agreements that formally deploys 60A fuses but which in practice are identical
with 30A power units due to a supplemental requirement from TDC regarding the
actua allowed usage (1000W). The only reason for choosing 60A over 30A at
the time was therefore that TDC offered identical prices.

If all 60A power unitsin the future are prices as suggested by NITA, i.e. asthe
double of a 30A unit, Cybercity would have to request a shift to 30A power units
as thiswould still easily cover the actual demand.



While the LRAIC Forum supports NITA’s new and more generic modelling ap-
proach for power units— it isimportant that such a scenario is taken care of in a
proper manner. If the consequenceis that Cybercity would have to pay asif itisa
new power unit installation, thisis clearly not acceptable. However, if the prod-
uct “shift to another power product” isimplemented correctly this could be an
acceptable price to pay for improved transparency in the future.

The LRAIC Forum would like to have NITA’s opinion on this.

NITA has noted the remarks from the LRAIC Forum in relation to the product
“shift to another power-product”. NITA agree with the forum in that this new
product isintended to cover shifts between 15A, 30A, and 60A power outlets
where the task at hand boils down to shifting afuse.

NITA in thisway has incorporated the new product in to the co-location model
and carried it over to the output sheet in the consolidation model.

4.1.3 In span cabling

The LRAIC Forum notes that the product “In span” has disappeared from the
output sheet in the consolidation model. This should be corrected.

In this process, NITA should aso reconsider the cost modelling due to the fact
that several in-span cabling are normally carried out or at least prepared in the
same process. At most large TDC exchanges several in-span connections share
trench and duct — and consequently charging every single operator the full stand
alone costs leads to significant over-recovery.

The product “300 pair trunk” has also disappeared from the output sheet in the
consolidation model. This should be corrected.

NITA has noted the remarks from the LRAIC Forum concerning the potential for
sharing trench and duct when cost modelling in-span cabling. NITA agrees with
the forum that there would be potential for cost sharing here and has therefore
made changes included a parameter for sharing in sheet | _Cost in the co-location
model. In relation to this NITA has also included cost for duct in the calculation.

NITA has also altered the cost mix between outdoor cabling and indoor cabling.
In earlier versions of the co-location model the assumption is that for 10 meter of
in-span cabling 70% of the cost is made up from digging in asphalt and 30 %
from cost for indoor cabling. NITA believesthat digging in street is currently
overestimated and has therefore changed these parameters to 25% (digging) and
75% (indoor cabling).

NITA isaware of that the calculation is very sensitive to the proportion of ca-
bling done outside the building and that the significant cost difference between
the “terrain types” might justify changes to how the in-span cabling is priced, i.e.
having a separate price for indoor and outdoor in-span cabling.

IT- og Telestyrelsen
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By mistake, in-span cabling and 300 pair cable disappeared when introducing ad-
ditional co-location services. They have now reappeared in the output sheet in the
consolidation model.

4.1.4 Ancillary products

The LRAIC Forum notes that lately it has become increasingly clear that there
exist an urgent need for amore detailed description of the different ancillary ser-
vicesthat are included in the model.

Over and over again TDC demonstrates the ability and determination to exploit
every possible loophole in the implementation of e.g. LRAIC regulated services.

One example of thisisthe so-called fall-back service. TDC has argued that it isa
prerequisite for ordering the LRAIC regulated service “installation of NTP” that
this order is made simultaneously with ordering the installation of the copper
line. If this processis not followed, TDC instead forces the operators to order the
fall back serviceif it should later turn out that similar technical assistanceis
needed. Not surprisingly, the fall back serviceis carrying a heavy price tag of
DKK 1.008 which not only is almost twice the price of installation of NTP but is
aso significantly more expensive than ordering both a new line installation and
installation of NTP.

Another example isrelated to the installation of BSA. In the LRAIC moddl, in-
stallation with or without technical assistanceis currently priced at DKK 399 and
808 respectively. Furthermore, installation of NTP is separately priced at DKK
510.

The problem arisesif an operator wants to order a basic end-to-end installation,
i.e. an installation without assistance from atechnician in implementing the rout-
ing equipment etc. at the costumer premise. In the parallel scenario for solutions
based on raw copper and shared raw copper this objective could be met by order-
ing alineinstallation and an installation of aNTP. In the BSA scenario this
would amount to ordering an unassisted installation (DKK 399) and a separate
installation of anew NTP (DKK 510) with atotal cost of DKK 909.

Thisis, however, not possiblein TDC’s current regime. If installation of a new
NTPisneeded, it is a prerequisite that this order is combined with an assisted in-
stallation (DKK 808). That is, in practice the operators have to order and pay
twice for what is basically the same technical assistance which leads to atotal in-
stallation cost of DKK 1.318 instead of DKK 909. Indeed a very profitable busi-
ness solution for TDC.

The LRAIC Forum expects that NITA can agree that this compulsory bundling
implementation of the LRAIC decision represents alegal violation. Nevertheless,
an effective ex ante regulation with a more detailed description/definition of the
individual servicesis much to be preferred to the current situation where the op-
erators can only hope to limit the losses through submissions of complaintsto
NITA and subsequent court cases.

IT- og Telestyrelsen
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NITA shall in that connection point at the paper “kortlaggning af andre tjenester i
LRAIC modellen” which should have the purpose to give a more detailed descrip-
tion/definition of the individual services. As mentioned in the start of this report
the hearing comments from the I T industry to this paper will be incorporated in the
resulting version of the paper, which NITA expect once more to send out in hear-
ing in the industry during the month of May 2009 to obtain as detailed descrip-
tion/definition of the individual services as possible.

Regarding the fall-back product, NITA believes that fall back should be priced as a
separate administrative fee in case of an installation without the visit from a techni-
cian is not sufficient, and a “normal installation” is needed instead. In this case, the
other operators would have to be charged the separate administrative fee, an instal-
lation fee and an installation fee of the NTP. The separate fee, however, will not be
modeled in the LRAIC model.

4.1.5 Migration to full loop

The LRAIC Forum notes that for full raw copper and shared raw copper, NITA
has introduced a new product: “Migration to full loop” priced at DKK 190 re-
spectively DKK 198.

The LRAIC Forum expects that migration to full loop is equivalent to the exist-
ing product “administrative raw kobber” which reflects an administrative change
in the status of an active loop from being a shared loop to afull loop when the
PSTN or (occasionaly) the ISDN service is terminated by the customer.

In principle the migration of the active loop could of course also be the reverse —
from full to shared. However, it will only happen very seldom in practice — and it
would be more descriptive to name this product “Migration to shared loop”.

More importantly, the LRAIC Forum is somewhat puzzled by NITA’s actual cost
modelling of this service.

Apparently NITA considers two activities to be cost relevant:

o Physical coupling in exchange (15-16 minutes)
Transport time to exchange (10 minutes)

Thisis, however, not correct. As already explained in the LRAIC Forum’s re-
sponse - and by the very definition of the product - the migration from a shared to
afull loop is exclusively a simple administrative procedure and hence does not
include any exchange work.

Processing of a new installation order isin the model assumed to take between 1
and 6 minutes - and an administrative migration obviously involves a change of a
strict subset of the information that was to be entered in the first place.

NITA has noted the remarks from the LRAIC Forum, and has changed the model
so that amigration from ashared to afull loop is exclusively a simple adminis-
trative procedure and therefore only includes the activity of processing the order.

IT- og Telestyrelsen
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4.1.6 BSA multi-channedls

The LRAIC Forum notes that NITA has modelled installation of BSA multi-
channels as atwo-activity exercise:

o Processing of order (4.6 minutes)
o Switching in DSLAM etc. (6 minutes)

On that basis NITA ends op with aunit cost of DKK 67. In comparison TDC cur-
rently charges aprice of 0 DKK for instalation of amulti-channel if ordered si-
multaneously with a new BSA order and DKK 32 if ordered subsequently.

This better reflects reality — namely that multi-channel setup isimplemented di-
rectly through administrative remote control — and that the administrative work in
practice is undertaken by the operator through TDC’s on-line ordering system IT- og Telestyrelsen
Columbine.
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It is also important for NITA to pay attention to the fact that there currently are
separate monthly charges for the use of different prioritized multi-channels. To
avoid double recovery of transmission and DSLAM costs these monthly charges
should a'so be determined within the model through an explicit allocation of
parts of these costs.

In the light of the information provided by the forum NITA has revised the time
estimates in sheet |_Resource so that installation of BSA multichannelsis provi-
sioned in an automated process,.

4.1.7 BSA Multicast

The LRAIC Forum notesthat based on the first draft of the revised model it is
not clear to the LRAIC Forum whether NITA intends to include a separate cost
calculation for implementing and using TDC’s BSA multicast service.

In the core model some calculations for IPTV and VoD services are undertaken
which also are carried through to the output sheet in the consolidation model. But
the linkage between these services and the multicast service has not been re-
vealed by NITA.

NITA isrequested to clarify the modelling status for the multicast service which
will become more and more important to have access to at regulated pricesin the
near future.

The calculations included within the first draft of the revised model for IPTV and
VoD services were only included so as to ensure that the demand on the core
network from those services was reflected in the per unit costs of regulated prod-
ucts that utilised shared/common network elements. It was not intended to pro-
duce aformal cost for IPTV and/or VoD services.




NITA has now included a new product “Multicast injected at Layer 3”. This
product is defined as the injection of a single 2.6 Mbps multicast feed into a
Layer 3 router, and thus available to al DSLAMs connected to that router via
Layer 2 switches. The number of subscribers has been set at 1 (as has the num-
ber of “subscribers” for the original IPTV product for consistency).

4.1.8 BSA change of speed

The LRAIC Forum notesthat NITA has modelled BSA change of speed asa
two-activity exercise;

o Processing of order (2 minutes)
o Provisioning/calculation of attenuation on the line (6 minutes)

On that basis NITA ends op with aunit cost of DKK 55 which is more than dou-
ble the current price TDC charges (DKK 25). It is hardly avery convincing hy-
pothesis that TDC would voluntarily price below actual costs.

IT- og Telestyrelsen
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In practice, change of speed isimplemented automatically through TDC’s online
ordering system Columbine - and hence the order processing is being done by the
ordering operator.

Provisioning/cal culation of attenuation on thelineis, contrary to what TDC
seems to have claimed, not undertaken regularly. With the new IPTV solutions
that TDC are currently pushing it might very well be relevant to undertake a more
regular attenuation calculation on the lines. For, say, 95 % of the regular “change
of speed” ordersthisis, however, not the case.

NITA has noted that the forum does not see a need for any minutes in processing
of order. At the same time the forum notes that provisioning /cal culation of at-
tenuation on the line is not undertaken regularly.

NITA has therefore incorporated in to the 2™ draft of the revised L RAIC-model
an ordering processing, where aBSA change of speed is implemented automati-
cally through TDC’s online ordering system Columbine. In relation to provision-
ing /calculation of attenuation on the line NITA will further assumes that this will
only take place in half of the changes of speed.

4.1.9 Unproductive fault handling (for geeves fgjIretning)

The LRAIC Forum notes that NITA has modelled “unproductive fault han-
dling” as follows:

o Processing of order (10 minutes)
o Transport time to end user (50 minutes)

It is difficult to understand why order processing of afault repair that never mate-
rializes should take so much longer than other more complicated orders, e.g. in-
stallation (1-6 minutes). Second, assuming atransport time to the end user that is



considerably longer than the average transportation time to the end user for al
other servicesis obviously not justified.

An average transportation time of 20 minutes plus, say, 5-10 minutes to take into
account the lost time on average due to rescheduling seems far more appropriate.

NITA has noted the remarks from the LRAIC Forum in relation to the modelled
“unproductive fault handling” and also finds that the order processing of a fault
repair should not take more minutes than e.g. installation.

Furthermore, NITA also agree with the LRAIC Forum concerning the transporta-
tion time has been set too high and therefore needs to be reduced with 20%.
NITA hasincorporated the changes above into the 2™ draft of the revised
LRAIC-moddl.

4.1.10 Transport time

The LRAIC Forum notes that in the model draft, estimated transport time to ex-
changeis 10 min. per installation of raw copper (among other services). How-
ever, it would be very inefficient if the technician would go back and forth be-
tween the exchange and the customers. Thus, undoubtedly the technician will
perform the physical coupling in the exchange for awhole series of customers
before he visits each customer. In order to avoid including inefficient transport
time, this should be reflected in the model by a more suitable lower transport
time.

For BSA services transport time to exchange and ATM network is 24.6 min., but
for the same reason as above this transport time should also be lowered in accor-
dance to the number of physical couplings per visit at the central.

NITA shall draw the attention to update of the LRAIC-model in 2005, where the
transport time also was revised in relation to the different types of installations,
and in this relation does not see any new information which is not handled via the
use of the weight (35%) in the model. NITA has consequently not changed the
model in this regard.

4.1.11 Multiplexing

The LRAIC Forum finds the hardware equipment price of 72,000 DKK for mul-
tiplexing 2Mbit/s to STM-1 to be much too high.

According to price lists, the equipment price for a multiplexer which can carry 8
X 63 2Mbit/sis XX DKK.

The price of XX DKK includes:

Alcatel 1662SMC basic STM-16 konfig
Fans Shelf

8 x Traffic card 63 x 2Mbps

3 x 8 x Access card 21 x 2Mbps ports

8 port STM-1 card

IT- og Telestyrelsen
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1 x STM-1 electric SFP
+ Additional 7 STM-1 SFP’s

Thus, the equipment Capex in C_Cost cell 1408 should be XX/(8x63x0.85) =YY
DKK instead of the current 72,000/(63x0.85) = 1,345 DKK.

Concerning the installation of multiplexing 2Mbit/sto STM-1, physical coupling
in exchange is only needed when installing the multiplexer. When ordering a new
2Mbit/s, thiswill be installed from distance via the management system. Thus,
physical coupling in exchange and transport time to exchange must be excluded
from this service.

Ref: | _Cost, table, 6,3
TDC finds the utilisation rate pr. STM-1 (85 %), both undocumented and far
from realistic, since thisimplies that each operator using multiplexing would
have a average demand of 53 vc12 pr POI. TDC finds alevel of XXX pr. STM-1 IT- og Telestyrelsen
more relevant.
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NITA isrequested to update utilisation rate for multiplexing.

NITA has reviewed the assumptions and believes that a 60 % utilisation rate is

appropriate when using a multiplexor capable of multiplexing 8 STM1. Inrela
tion to this NITA would like to stress that the assumption is that the equi pment
will not only be used by external wholesale customers but also by TDC internal
use. NITA has also altered the assumption on price of the equipment (whichis

including cost of installation).

Regarding the comment from the forum on installation of multiplexing, NITA
agrees that there should not be any cost for coupling and transport time included
in the provisioning of multiplexing. These assumptions have now been changed
in the 2™ draft of the revised LRAIC-model.

4.1.12 Implementation of numbersin TDC’s network

The LRAIC Forum notes that the draft modelling of implementation of numbers
in TDC’s network is very unspecified. The LRAIC Forum expects the modelling
to concern the implementation of entire number series and not the implementa
tion of a single number. The demand for resources is namely the same whether it
involves the implementation of a single number or the implementation of 10,000
numbers.

According to the reference interconnect offer, TDC is offering implementation of
number series free of charge twice ayear. The charge for implementation of
number series at other timesis offer dependant. Based on this, NITA does not be-
lieveit is appropriate to have this calculated in the co-location model and there-
fore the service has been removed from the revised model.




4.1.13 Drift af lokale samtrafikpunkter

LRAIC-arbejdsgruppen henviser til, at I T- og Telestyrelsen sendte den 14. no-
vember 2008 udkast til notat om kortlagte andre tjenester i haring i branchen. Af
dette notat fremgik pa side 17 vedragrende drift af |okale samtrafikpunkter:

De arlige omkostninger til drift af et lokalt samtrafikpunkt er beregnet som:

1) "Samtrafikbundter ” der indgar som et selvstandigt priselement i TDC'’s stan-
dardtilbud. Et samtrafikbundt er defineret som en gruppe af linier eller 30-
grupper, der forbinder samme par af centraler og har ensartede tekniske vilkar
sasom signalering og dirigering.

2) En ikke-arbejdslgnsbaseret driftsudgift til den nedvendige udvidel se af

NMC systemet. Denne er beregnet som en arlig, direkte omkostning svarende

til en lgbende licensafgift af NMC systemet. ”

LRAIC-arbejdsgruppen tolkede dette som om det var I T- og Telestyrel sen opfat-
telse, at ”samtrafikbundter” og en driftsudgift til udvidelse af NMC systemet er
de to relevante omkostningsdrivere.

Pa denne baggrund fandt L RAIC-arbejdsgruppen anledning til i haringssvaret af
12. december 2008, at tilbagevise at disse to omkostningstyper er relevante at
indregne. Det blev i den forbindelse bl.a. fremhaevet, at der siden 2005 ikke har
vaget opkraevet searskilt betaling for samtrafikbundter samt, at det er helt uhen-
sigtsmaessigt og utransparent at begynde saarskilt at indregne en andel af fadles-
omkostningerne til driften af NMC i en sadan ydelse.

IT- og Telestyrelsen svarede hertil i notat af 14. januar, at

IT- og Telestyrelsen har noteret sig, at LRAIC arbejdsgruppen ikke finder behov
for langere at have tjenesten Drift af |okale samtrafikpunkter (inkl. samtrafik-
bundter) indarbejdet i modellen. Pa den baggrund finder styrelsen hverken, at
der er behov for at andrei de fastlagte tidsestimaterne i bottom-up beregningen
for tillagy for oprettelse af BSA uden samproduktion eller foretage yderligere
pracisering af tjenesten i notatet.

LRAIC-arbejdsgruppen finder det pa ingen méde berettiget, at styrelsen pa denne
vistolker det, at der tilles berettiget tvivl om grundlaget for styrel sens antagel ser
som om der er blevet udtrykt gnske om, at tjenesten skal ophgre med at vaare om-
fattet af modellen eller prisreguleringen i avrigt.

LRAIC-arbejdsgruppen ansker selvsagt, at denne tjeneste fortsat skal veae om-
fattet af LRAIC-reguleringen, og at der i den forbindelse - og i modsagning til nu
— kommer til at ske en retvisende prissagning heraf.

TDC opkraever arligt mere end DKK 5 mio. fra alternative udbydere for den s&
kaldte drift af lokale samtrafikpunkter. LRAIC-arbejdsgruppen finder derfor ikke,
at det er et urimeligt krav, at der klart og tydeligt bliver redegjort for hvilke kon-
krete omkostninger, der bliver dagkket ind gennem disse meget betydelige beta-
linger. S&fremt styrelsen i den forbindel se métte finde grundlag for at fastholde,
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at det er relevant at indregne l@bende driftsomkostninger til NMC systemet ma
det ligeledes kunne forventes, at styrelsen fremlaggger detaljerne i dette regne-
stykke og herunder beskriver, hvorledes styrelsen har sikret sig, at der sker mod-
regning for disse omkostninger andetsteds sa der ikke samlet finder overdagkning
sted.

The comments from the LRAIC Forum have given rise to some confusion as to
the precise nature of these comments. This has led to an unfortunate misunder-
standing in NITA’s response from the 14th of January on this issue.

Thereisof course still a need to calculate set up cost and annual cost for the Lo-
cal POI service.

Regarding the costs for “samtrafikbundter”, these costs have since 2005 been in-
cluded in the prices for interconnection points. The effect of this has been that
there has been no separate charge for this cost element. IT- og Telestyrelsen

Apart from these 30-groups, NITA believes there are valid reasons for including Side 70/74
a share of the cost for network management centre in the annual charge for local
POI. NITA think it isfair to assume that the cost of network surveillance are af-
fected by the number of interconnecting operators and locations for which inter-
connection is provided.

All together, NITA’s opinion is that there are costs associated with maintaining
interconnection circuits with operators. As NITA has not received any informa-
tion that would give rise to changes of the resource estimates in the model, the
origina modelling has been maintained.




5 Specific commentsto the Consolidation model
5.1.1 Commentsto thesheet O Output and O_results

TDC notes that the outputs from the consolidation model are divided into two
sheets, the ‘O_output’ and the ‘O_results’.

TDC findsit transparent to group the regulated services into one sheet and re-
quest NITA to clean up the sheets in the next release.

Ref 1: O_Output
TDC findsit istoo premature to comment on pricing of new product given the
uncertainty/inconsistency regarding definition of routing factors.

For IPTV (which TDC finds should be named ‘multicast’ to make the naming IT- og Telestyrelsen
neutral to the end-usage) TDC has to stress that the current per customer pricing
isonly relevant for the specific customer base in the current version of the model. Side 7174

In particular, the cost base for a multicast stream for each operator is dependent
only of the capacity of the multicast stream - and not of the number of end-users.
Therefore, the cost per end-user isin this respect irrelevant and cannot be used as
dimensioning factor.

TDC request NITA to price the multicast service per capacity per operator, and
not per end-user.

In the second draft release, NITA has made various changes to the O_Results sheet
in order to remove many of the products that are not regul ated.

With specific regard to multicast services, NITA can confirm that the model now
shows the costs on a per operator basis.

5.1.2 Commentstothesheet | FA Cost

Ref 1: |_FA Cost, table 5.4

TDC notes that the wholesale mark-up is calculated like the present model, but
the mark-up percentage in row 283 is not used in unit cost calculation for core
wholesale services.

TDC perceivesthis as an error and request NITA to update the link.

TDC has further noticed that the percentage mark-up are hard typed 0% for co-
location in row 283.

TDC perceivesthis as an error and request NITA to update the link.
Ref 2: 1_FA Cost, table, 1

TDC reminds that the efficiency adjustment to FTEs was implemented to reduce
the FA cost according to decreasing voice volumes. Since FTEs in the draft



model are now sensitive to volume an efficiency adjustment is no longer re-
quired.

NITA isrequested to remove the efficiency parameter.

Ref 3: |_FA Cost, table, 5.2

Debtor days from TD-model should be applied. For switched interconnect TDC
finds 85 debtor too low, since the operators are due to pay end of the month after
the month, where TDC has issued the invoice. Given the quarterly payment inter-
val, this gives an average period of (90/2+30+30) 105 days.

Ref 4: I_FA_Cogt, table, 5.1

TDC finds that the calculation of the Common business overhead mark-up is

wrong. The formulais taken from version 2.4, but the referencesto ‘C_services’

sheet is not updated. Thisisrequired since new network elements have been

added and displaced the original elements. IT- og Telestyrelsen

TDC requests NITA to ater the linksin the formula. Side 72/74

Ref 5: |_FA Cost,

TDC can identify significant differencesin the number of FTES used in the ver-
sion 2.5 and the input given by TDC in the TD-model documentation. TDC does
not find any documentation for the efficiency adjustment NITA has made. In
TDCs opinion, NITA has the burden of proof that fewer FTEs are required in the
modelled network.

TDC requests NITA to use TDC’s input.

Ref 6: |_FA Costs and C-Services
Number portability costsis calculated in|_FA_Cost row 286-298 and TDC lacks
information on how the total cost for IN/NP was calculated.

TDC finds that a higher percentage than 3.5% should be allocated for number
portability. NP is our most expensive IN application service due to the require-
ment for absolutely no downtime. In addition, no ordinary assumption about
BHC can be used since it should always be apple to provide service even during
new years evening where traffic is very intensive.

In this respect TDC can not accept that only 3.5% of the cost for NP is alocated
to interconnection. Instead this figure should be calculated as a proportion of the
interconnect calls to the total numbers of calls.

TDC can neither see that the calculated cost for NP is used further in the model.
It shall be added to the cost of all interconnect calls.

Ref 1

These have been corrected in the second draft release of the revised model.
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http://www.itst.dk/samtrafikregulering/telepriser-pa-engrosniveau/filarkiv-
engrospriser/lraic/lraic-priser/2006/Horingsnotat_over_afgorelsesudkast_221205.pdf

“Efter gennemgang af den modtagne yderligere information fra parterne er det I T-
og Telestyrelsens vurdering, at den andel, som NP skal baare af IN-
omkostningerne, ber vaare pa samme niveau for bade kapitalomkostninger og
driftsomkostninger.

Hvad angar andelens sterrelse, har informationerne givet mulighed for en mere
detaljeret vurdering af omkostningsfordelingen. Det er pa baggrund af oplysnin-
gerne fra TDC om, at det er ngdvendigt at foretage opslag i NP-databasen ved
terminerende kald pa regionalt niveau, saledes at kaldet kan dirigerestil korrekt
central, styrelsens opfattelse, at kun den del af samtrafikopkald, som terminerer i
TDC'’s net pa regionalt niveau, skal paferes NP-relaterede omkostninger.

Ud fra de foreliggende trafiktal og baseret pa et forsigtigt sken har 1T- og Telesty-
relsen foretaget en beregning, somviser, at samtrafikopkald, der terminerer i

TDC s net pa regionalt niveau, udger maksimalt 8,8 % af den samlede NP- IT- 0g Telestyrelsen
relateredetrafiki TDC'’s net. Somtidligere anfert, er 1T- og Telestyrelsen ikke i
besiddelse af detaljeret dokumentation pa dette omrade, men antages NP ’s andel side  74/74

af IN til at veare pa 40%, vil samtrafikrelaterede opkald skulle bagre 3,5 pct. heraf.”

NITA isof the view that NP/IN functionality would be available within the overall
IMS platform. However, since specific data were not available to assess the extent,
or otherwise, of any associated cost, NITA was of the opinion that the existing
method of modelling NP/IN should be left within the model. NITA is not therefore
inclined to adjust the inputs within that approach, unless the parties bring forward
new information.

5.1.3 Errorsin allocation of access costs

The LRAIC Forum notes that in model version 2.4 the network service “xDSL”
was defined such that it included both TDC’s internal (BSA) demand and exter-
nal demand.

In model version 2.5 this principle has apparently been changed so that “xDSL”
does not include external BSA demand, cf. | _Network Demand in the access
model. Whether “xDSL” is still supposed to include demand of resold xDSL -
lines has not been revealed so far.

This change of modelling has implications for the cost allocation that takes place
in the consolidation model which NITA seemingly has overlooked.

In particular, to avoid significant over-recovery of the access costs, the second
terminall sum formulasin row 239, 271, 303, 335 in the sheet C_Services
should be deleted.

These have been corrected in the second draft release of the revised model.

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