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1 DOEL

Dit besluit heeft tot doel een overeenstemmingsverklaring te publiceren voor het
kostentoerekeningssysteem van Belgacom, overeenkomstig de artikelen 62, § 4, en 64, § 2, van de
wet van 13 juni 2005 betreffende de elektronische communicatie (hierna de wet van 13 juni 2005).

2 RETROACTA

Door een besluit van de Raad van het BIPT is Belgacom verplicht om een kostentoerekeningssysteem
in te stellen in verband met de volgende markten:

Relevante markten® Besluiten van het BIPT

1 |Toegang tot het openbare telefoonnet op een vaste locatie | Besluit van 19 juni 2006

voor particuliere gebruikers
2 | Toegang tot het openbare telefoonnet op een vaste locatie | Besluit van 19 juni 2006

voor niet-particuliere gebruikers
3 | Nationale telefoondiensten voor particuliere gebruikers Besluit van 6 nhovember 2008
5 | Nationale telefoondiensten voor niet-particuliere gebruikers Besluit van 6 nhovember 2008
7 | Minimumpakket van huurlijnen Besluit van 17 januari 20077
8 | Diensten voor gespreksopbouw Besluit van 11 augustus 2006
9 | Diensten voor gespreksafgifte Besluit van 11 augustus 2006
10 | Doorgiftediensten Besluit van 11 augustus 2006
11 | Ontbundelde toegang op wholesale-niveau Besluit van 10 januari 2008°
12 | Wholesale-breedbandtoegang Besluit van 10 januari 2008"
13 | Afgevende segmenten van huurlijnen op wholesale-niveau. Besluit van 17 januari 2007°

Op 6 mei 2009 heeft Belgacom aan het BIPT het bestek overgezonden waarin de opdracht werd
gedefinieerd van de bedrijfsrevisor die belast was met de audit van het kostentoerekeningssysteem
voor het jaar 2008.

Op 1 oktober 2009 heeft Belgacom aan het Instituut de functionele documentatie overgezonden in
verband met de omtrek van de kosten, het Activity Based Costing-model 2008 en het netwerk- en IT-
model 2008.

Op 30 oktober 2009 heeft Belgacom aan het Instituut de voor publicatie bestemde beschrijving van
het kostentoerekeningssysteem 2008 meegedeeld.

Op 10 november 2009 heeft Belgacom aan het Instituut de conclusies van de bedrijfsrevisor
meegedeeld, alsook het integrale verslag over de auditwerkzaamheden.

Op 9 december 2009 werd een ontwerpbesluit voor raadpleging overgezonden aan Belgacom.

Op 18 december 2009 heeft Belgacom zijn opmerkingen op het ontwerpbesluit meegedeeld.

! Genummerd in overeenstemming met de Aanbeveling van de Commissie van 11 februari 2003
betreffende relevante producten- en dienstenmarkten in de elektronischecommunicatiesector die
overeenkomstig Richtlijn 2002/21/EG van het Europees Parlement en de Raad inzake een
gemeenschappelijk regelgevingskader voor elektronischecommunicatienetwerken en -diensten aan
regelgeving ex ante kunnen worden onderworpen.

% Rekening houdend met het feit dat een vernieuwingsbesluit wordt opgesteld.

® Rekening houdend met het vernieuwingsbesluit van 2 september 2009.

4 Rekening houdend met het vernieuwingsbesluit van 2 september 2009.

> Rekening houdend met het feit dat een vernieuwingsbesluit wordt opgesteld.




3 JURIDISCHE BASIS

Artikel 62, § 3, van de wet van 13 juni 2005 schrijft voor dat wanneer de invoering van een
kostentoerekeningssysteem verplicht wordt gesteld, het Instituut een beschrijving van dit systeem
publiceert met daarin ten minste de hoofdcategorieén waarin de kosten worden ingedeeld en de voor
de toerekening van de kosten toegepaste regels.

Artikel 62, 8 4, van dezelfde wet bepaalt dat wanneer het door het Instituut toegepaste
kostentoerekeningssysteem dit noodzakelijk maakt, een door de operator aangeduide erkende
bedrijffsrevisor op kosten van de operator toeziet op de inachtneming van het
kostentoerekeningssysteem. Op basis van de conclusies van het verslag van de bedrijfsrevisor, moet
het Instituut ieder jaar een verklaring betreffende de inachtneming van het systeem publiceren.®

Artikel 64, § 2, van dezelfde wet bepaalt dat een door de operator aangeduide erkende bedrijfsrevisor
op kosten van die operator de inachtneming van de kostentoerekeningssystemen verifieert wanneer
het Instituut de eindgebruikerstarieven wil controleren (overeenkomstig artikel 64, § 1) en dat het
Instituut de noodzakelijke en geéigende kostentoerekeningssystemen bepaalt die de geviseerde
operator toepast. Het Instituut moet ieder jaar een verklaring betreffende de inachtneming van deze
systemen publiceren.

Het besluit van het BIPT van 22 augustus 2007’ heeft de voorwaarden bepaald waaraan Belgacom
moet voldoen bij de toepassing van zijn kostentoerekeningssysteem. Die voorwaarden hebben
betrekking op de algemene principes, de kwaliteit van de informatie, de toerekenings- en
evaluatieregels, de documentatie, de beschrijving en de controle van het kostentoerekeningssysteem,
alsook op de na te leven termijnen.

4 VERTROUWELIJKHEID

Bij de raadpleging die voorafging aan de aanneming van het besluit betreffende de conformiteit van
het kostentoerekeningssysteem van Belgacom voor 2007 is gebleken dat de revisor zich niet zou
schikken naar de geldende auditnormen en de aanbevelingen van het Instituut van de
Bedrijfsrevisoren indien hij niet-concrete risico’s zou moeten vermelden in zijn standpunt. In dit besluit
geeft het Instituut dus zelf een samenvatting van de voornaamste opmerkingen die in het verslag over
de auditwerkzaamheden zijn gemaakt. In voorkomend geval wordt die samenvatting vertrouwelijk
behandeld. De passages die worden vervangen door de vermelding [vertrouwelijk] doen geenszins
afbreuk aan de besluiten van het BIPT.

5 VASTSTELLINGEN DOOR HET BIPT

Het BIPT heeft nagekeken of de opdracht die Belgacom aan de bedrijfsrevisor heeft toevertrouwd,
voldeed aan de voorschriften van deel 8.2 van het besluit van het BIPT van 22 augustus 2007,
namelijk: de relevantie verifiéren van de omtrek van de kosten en inkomsten, de inachtneming van de
basisvereisten verifiéren, de toepassing van de toewijzings- en evaluatieregels verifiéren en een
verslag overleggen aan het BIPT over de uitvoering van zijn opdracht.

Het BIPT heeft vastgesteld dat Belgacom de uitvoering van de audit heeft toevertrouwd aan Deloitte
Bedrijfsrevisoren / Reviseurs d'entreprises, geregistreerd bij het Instituut van de bedrijfsrevisoren
onder nummer B00025.

Het BIPT heeft vastgesteld dat de inhoud van de functionele documentatie en van de openbare
beschrijving van het kostentoerekeningssysteem voldeed aan de voorschriften van de delen 6.3
(Toepasselijke regels en voor te bereiden documentatie) en 7 (Beschrijving van het
kostentoerekeningssysteem) van het besluit van het BIPT van 22 augustus 2007.

® Aldus gewijzigd door artikel 21 van de wet van 18 mei 2009 houdende diverse bepalingen inzake
elektronische communicatie (B.S. 4/06/2009).

’ Besluit van de Raad van het BIPT van 22 augustus 2007 met betrekking tot de uitvoering van de
verplichting voor Belgacom om een kostentoerekeningssysteem in te stellen.
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Overeenkomstig het besluit van 22 augustus 2007 (deel 8.2.3) moet de bedrijfsrevisor nagaan of de
toegepaste toewijzings- en herwaarderingsregels wel beantwoorden aan de documentatie die door
Belgacom is voorbereid en aan de beschrijving van het kostentoerekeningssysteem. De bedrijfsrevisor
heeft verschillende analytische procedures uitgevoerd met het oog op de identificatie en analyse van
de beduidende schommelingen in de omtrek van de kosten tussen 2007 en 2008, de controle van de
wijzigingen in de methoden voor revaluatie van de activa tussen 2007 en 2008 en de analyse van de
schommelingen in de kosten tussen 2007 en 2008 bij de verschillende toewijzingsstappen van de
modellen. De omvang van deze auditwerkzaamheden stemt overeen met het besluit van 22 augustus
2007 dat bepaalt dat een grondige audit eens om de twee jaar mag worden uitgevoerd, afwisselend
met een beperktere audit, gericht op de wijzigingen in de methoden en de schommelingen in de
resultaten.

[vertrouwelijk].

De bedrijfsrevisor heeft opmerkingen geformuleerd betreffende [vertrouwelijk].

Op basis van de opinie van de bedrijfsrevisor besluit het BIPT dat er geen reden is om te geloven dat
de modellen voor toewijzing en toerekening van de kosten voor het boekjaar 2008 niet zouden zijn

opgesteld in overeenstemming met de relevante en wettelijke bepalingen en het besluit van 22
augustus 2007.

(S}



6 BESLUIT

Na behoorlijke overweging van de standpunten van de betrokken partijen, zoals die zijn uitgedrukt in
hun briefwisseling of tijdens vergaderingen enerzijds, en anderzijds van de algemene doelstellingen
van het regelgevingskader inzake bevordering van de concurrentie, economische efficiéntie en
verdediging van de belangen van de consumenten, neemt het Instituut het volgende besluit:

1. Het kostentoerekeningssysteem 2008 van Belgacom beantwoordt aan de voorschriften van het
besluit van het BIPT van 22 augustus 2007.

2. De conclusies van de bedrijfsrevisor die de audit van het kostentoerekeningssysteem van
Belgacom voor het jaar 2008 heeft uitgevoerd, worden gepubliceerd als een bijlage bij dit besluit.

3. De beschrijving van het kostentoerekeningssysteem van Belgacom voor het jaar 2008 wordt
gepubliceerd op de website van het Instituut.

7 BEROEPSMOGELIJKHEDEN

Overeenkomstig de wet van 17 januari 2003 betreffende de rechtsmiddelen en de
geschillenbehandeling naar aanleiding van de wet van 17 januari 2003 met betrekking tot het statuut
van de regulator van de Belgische post- en telecommunicatiesector hebt u de mogelijkheid om beroep
in te stellen bij het hof van beroep van Brussel, Poelaertplein 1, B-1000 Brussel. Het beroep wordt, op
straffe van nietigheid die ambtshalve wordt uitgesproken, ingesteld door middel van een ondertekend
verzoekschrift dat wordt ingediend ter griffie van het hof van beroep van Brussel binnen een termijn
van zestig dagen na de kennisgeving van het besluit of bij gebreke aan een kennisgeving, na de
publicatie van het besluit of bij gebreke aan een publicatie, na de kennisname van het besluit.

Het verzoekschrift wordt ingediend op de griffie van het gerecht in hoger beroep in zoveel exemplaren
als er betrokken partijen zijn. Het verzoekschrift bevat op straffe van nietigheid de vermeldingen van
artikel 2, 8 2, van de wet van 17 januari 2003 betreffende de rechtsmiddelen en de
geschillenbehandeling naar aanleiding van de wet van 17 januari 2003 met betrekking tot het statuut
van de regulator van de Belgische post- en telecommunicatiesector.

C. Cuvelliez A. Desmedt
Lid van de Raad Lid van de Raad
C. Rutten L. Hindryckx

Lid van de Raad Voorzitter van de Raad
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Deloitte

Bedrijfsrevisoren
Berkenlaan 8b
B~1831 Diegem
Belgium

Tel.: +32 2 800 20 00
Fax: +32 2 800 20 01
http://www.deloitte.be

Ter attentie van de heer Steven Tas
Vice President Group Regulatory
Koning Albert ll-laan 27

1030 Brussel

Geachte heer,

Conform de geldende wetgeving en in overeenstemming met de offerteaanvraag gelanceerd door
Belgacom op 16 juni 2009 hebben we een beperkt nazicht uitgevoerd van de PPP, ABC en IT/N
toewijzingsmodellen voor de toerekening van de huidige kosten met betrekking tot het op 31
december 2008 afgesloten boekjaar zoals omschreven en geidentificeerd in ons strikt vertrouwelijke
gedetailleerde verslag van het beperkte nazicht. De toewijzingsmodellen in kwestie zijn gebaseerd op
de jaarrekening die op 31 december 2008 werd afgesloten. Deze werd gecontroleerd door de
commissaris Ernst and Young die een verslag zonder voorbehoud heeft uitgebracht over de
jaarrekening.

De opdracht van het beperkt nazicht heeft tot doel om Belgacom bij te staan bij de vervulling van de
mededelingsplicht van Belgacom nv jegens het BIPT (Belgisch Instituut voor postdiensten en
telecommunicatie).

De opstelling van de PPP, ABC en IT/N toewijzingsmodellen voor de toerekening van de huidige
kosten valt onder de verantwoordelijkheid van het departement Regulatory van Belgacom. De PPP,
ABC en IT/N toewijzingsmodellen dienen te worden opgesteld in overeenstemming met de wet van 13
juni 2005 betreffende de elektronische communicatie, het besluit van 22 augustus 2007 van de Raad
van het BIPT met betrekking tot de uitvoering van de verplichting voor Belgacom om een
kostentoerekeningssysteem in te stellen, de laatste tariefbesluiten met betrekking tot de
referentieaanbiedingen en de Europese wetgeving en in het bijzonder Richtlijn 2002/19/EG van het
Europees Parlement en de Raad van 7 maart 2002 inzake de toegang tot en interconnectie van
elektronische-communicatienetwerken en bijbehorende faciliteiten (“Toegangsrichtlijn”), en ten slotte
de Aanbeveling van de Commissie van 19 september 2005 inzake scheiding van boekhoudingen en
kostenberekeningssystemen onder het regelgevingskader voor elektronische communicatie. Het
departement Regulatory van Belgacom is niet alleen verantwoordelijk voor het ontwerp maar ook voor
de tenuitvoerbrenging van die modellen opdat er zich geen grote anomalieén zouden voordoen bij de
verdeling van de huidige kosten, ongeacht of deze voortkomen uit fraude of uit fouten bij de bepaling
van verdeelsleutels die niet geschikt zijn volgens de omstandigheden.

Ons nazicht werd uitgevoerd conform de aanbevelingen voor beperkt nazicht in Belgié zoals
uitgevaardigd door het Instituut van de Bedrijfsrevisoren. Een beperkt nazicht bestaat voornamelijk in
de bespreking van het ontwerp van de PPP, ABC en IT/N toewijzingsmodellen en de
tenuitvoerbrenging ervan met de respectieve verantwoordelijken alsook de uitvoering van analytische
procedures over de toewijzing van de huidige kosten op basis van die modellen. De reikwijdte van die
taken is niet zo groot als bij een volledige controle die wordt uitgevoerd volgens de controlenormen
zoals uitgevaardigd door het Instituut van de Bedrijfsrevisoren. Indien wij een volledig nazicht hadden
uitgevoerd van de PPP, ABC en IT/N toewijzingsmodellen, zouden de conclusies dan ook anders
hebben kunnen geluid.
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Het nazicht was beperkt tot de volgende procedures:

« de identificatie en analyse van de grote verschillen in de kostenbasis tussen 2007 en 2008;

< de controle van de wijzigingen in de methode voor revaluatie van de activa in het kader van
de toerekening van de huidige kosten van 2007 en 2008;

< ende identificatie en analyse van de kostenvarianties tussen 2007 en 2008 in elke
toewijzingsstap van de IT/N, ABC en PPP modellen.

De oorsprong van elke variantie werden verklaard door na te gaan of ze voortvloeiden uit een
wijziging van de verdeelsleutels naar aanleiding van een reorganisatie of een verandering van
methode, een schommeling van de kwantiteit van de bestaande verdeelsleutels of een wijziging van
de bron van kosten. Er werd nagegaan of deze verklaringen relevant en coherent waren.

Naar aanleiding van de voormelde analyses hebben we twee hoofdoorzaken van de schommeling van
de totale productkosten kunnen identificeren, namelijk:

e de revaluatiemethode van de kosten voor de datanetwerken (ATM) naar aanleiding van de
afstemming op het BIPT BROBA-model;

e het nazicht van de verdeelsleutel van de kosten voor het kopernetwerk in het PPP-model
heeft geleid tot een overdracht van deze kosten van de PSTN-technologieén naar de ADSL-
technologieén.

Tijdens ons beperkt nazicht is ons niets opgevallen dat ons zou kunnen doen geloven dat de PPP,
ABC en IT/N toewijzingsmodellen voor de toerekening van de huidige kosten met betrekking tot het op
31 december 2008 afgesloten boekjaar niet zijn opgesteld conform de voormelde wettelijke en
reglementaire bepalingen.

De varianties werden gerechtvaardigd door Belgacom en hebben geen invloed op de operationele en
technische logica van de verschillende producten en activiteiten.

Diegem, 6 november 2009

Bedrijfsrevisor

(handtekening)

Deze opinie mag niet worden vertaald zonder het akkoord van en de revisie door Deloitte
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14.2.5 BROBA, ACCESS TONTERNET, ACCESS TOEXPLORE SERVICE{NLS5-NLSGALLOCATION STEP) 91
14.2.5.1 Swibel_transmission 91
14.2.5.2 Swibel_switching 91
14.2.5.3 xDSL_ATM_Regional_Transport 92
14.3 DATA ACCESS EQUIPMENT STREAM 92
14.3.1 FROMAC1/AC2TONLS4: THE NETWORKADSL/SDSLBITSTREAM SERVICE 92
14.3.2 FROMNLS4TONLSS5: SHIFT 92
14.3.3 FROMNLS5TONLS6: ADSL/SDSLBITSTREAM FORRETAIL AND WHOLESALE 92
14.3.4 FROMNLS6TOEUS: RETAIL AND WHOLESALEATM BASED SERVICES 92
14.4 DATA EDGE EQUIPMENT STREAM 93
14.5 COPPER LINE STREAM FOR DATA SERVICES 93
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1 Description générale

Le département REGassure la préparation des comptes séparés etlepmaéle d’élaboration des
colts sous-jacent a la production des colts sépetréstilisé dans différents autres dossiers
régulatoires. Conformément aux recommandations @ommission Européenne, la totalité des codts
issus de la comptabilité générale (statutaire)pese en compte dans le cadre de I'élaboration des
comptes séparés et du modeéle de colts sous-jacketception des comptes 65, 67 et des colts des
autres comptes écartés du périmettes colts utilisés dans l'exercice de modélisatgmmt
directement issus du systtme SAP qui administreotaptabilité générale de Belgacom S.A. Les
comptes statutaires ont fait I'objet d’un auditstaire en 2009 effectué par Ernst & Young, Réviseu
d’Entreprises. Le college des réviseurs d’entregrid émis une attestation sans réserve des comptes

annuels.

La production des comptes séparés s’effectue aardée 'agrégation de produits qui sont rattachés
I'un ou l'autre des quatre blocs requis : Réseatratesport, Réseau d’'acces, Activités commerciales
et Autres activités. Ensuite, en fonction des comsations réciproques de certains de ces produits pa
les blocs séparés, le département REG opére aes$aris entre les blocs.

Les comptes séparés émanent de la consolidatiomddsles Network / IT et ABC du systeme de
comptabilisation des codts de Belgacom, incluamidemetre issu de la comptabilité générale ainsi
gue le colt du capital repris dans ces deux modules

Le schéma suivant représente la structure du sgstentomptabilisation des colts et mentionne les
modules principaux. L'entiéreté des éléments dascpfésents dans les modules est intégrée dans un
logiciel (INCA) qui en effectuant des tests de dations empéche toute possibilité de double
comptage ou d’attribution multiple.

! REG: Group Regulatory Affairs
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ABC flow PPP /IT flow
Costs SAP + WACC + Current Costs Network Assets Revenues SAP
_ Merged
— Network & IT
Costs
IT-N-COP
Submodel
1 ABC Activity Level
Logistics
Management Prin:?ary Actl\imes
Activities | Activities =
e Support \ 4
< [SUPPOTEAY activities Network v
S Allocation
3rid » Model IT Costs
Product Grid® -
: PPP Model
Management Grid

Directly attributable
To ABC-Produtts

Products

Separated Accounts

Figure 1 - Belgacom SA Cost Model

Le module ABC reprend les colts commerciaux eailgees codts directs ou indirects qui ne sont pas
repris dans le module Network / IT.

Le module Network / IT, quant a lui, traite tous leodts en matiére de réseau et d’informatique, a
I'exception de I'activité « End-User Support ».

Des ajustements liés au passage des colts higisragix colts courants sont effectués pour les colts
de réseau et ont pour effet d’augmenter la bas®dles pris en compte dans la comptabilité sépdrée e
le modéle de colts sous-jacent.

Le département REG s’assure qu'il n’y a pas de doabmptage entre les modules ABC et Network /
IT et que les données issues du systeme SAP cond@spt bien a celles qui approvisionnent les
comptes séparés et le modele de codts.

Le modéle d’élaboration des colts de revient padyit suit I'approche "top-down".
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2 PERIMETRE DES COUTS INCLUS DANS LE MODELE

2.1 Colts inclus dans le modele

Les colts inclus dans le modeéle sont les comptaehaeyes opérationnelles, c’est a dire les comptes
60 a 64 de la comptabilité générale, ainsi qu’uartigpdes comptes 66 et 69.

Le compte 60 “achats de matériel” comprend prideipa@nt des achats de matériel télécom (modem
ADSL, terminaux, cables, cartes, mobiles, ...) etadenitures (fax, ...) et des variations de stocks.

Le compte 61 “services et biens divers” comprenthgpalement les charges liées au trafic
(notamment les redevances d'interconnexion) etllasges de maintenance, d’énergie, de locations, de
publicité, de représentation, de consultants, g¢adéments.

Le compte 62 correspond aux charges de personnel.

Le compte 63 correspond aux dotations aux amontissts, aux provisions et aux réductions de
valeur.

Le compte 64 regroupe les autres charges opératlean parmi lesquelles se retrouvent
principalement les éléments suivants: abandonsé&ces, taxes locales et précompte immobilier.

Le compte 66 reprend le montant de charges exceyles correspondant au montant PBS (Pension
Back Service) accepté par I'IlBPT dans le cadréadtrd BRIO.

Le compte 69 reprend le montant d’affectationsrétegyements correspondant a la participation du
personnel dans le bénéfice de I'exercice (bonusatd).

Par ailleurs, le compte 72 — “Production immob#isgient diminuer la base des colts pour annuler
les charges liées a la production immobilisée ateéwn double comptage avec les charges
d’amortissements correspondantes.

Au périmeétre issu de la comptabilité générale sitgde colt moyen pondéré du capital (WACC) de
11,20%.

2.2 Co(ts exclus du modele

Les autres charges sont exclues du modeéle. lltgdagi comptes 65 a 69 de la comptabilité générale,
excepté une partie des comptes 66 et 69.
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Certaines charges sont exclues car considérées eomagant pas de lien de causalité avec les
produits et les activités. C’est le cas des chaegesptionnelles qui n'ont pas été reprises daffd’
BRIO (compte 66) et des charges fiscales (comptes 6

D’autres charges sont exclues du fait qu’elles siéja prises en compte dans le colt moyen pondéré
du capital. Il s’agit des charges financiéeres (ctan@®) et des charges de dividendes (compte 69).

3 REGROUPEMENTS DES DONNEES COMPTABLES

Belgacom enregistre les colts d’'une part sur unptemeéfini dans la comptabilité générale et d’autre
part sur un centre de colts défini dans la comigi&kinalytique. Cette étape a pour objectif d’ggré
ces données afin de simplifier la manipulation e @onnées.

Deux types de regroupement sont effectuées :
= celui des 513 comptes de la comptabilité généralk5é cost pools et
= celui des 482 centres de codts en 230 groupesntiesele codts.

Un cost poolest un groupe de colts qui ont des caractérisiqguaexmunes et sont issus de la méme
famille de nature de codts.

Dans le cas de ressources matérielles, serontumgggoles colts qui remplissent une fonction
similaire.

Les codts repris dans un méme cost pool ont uadiaelde causalité identique avec les activités ou
les produits auxquels ils peuvent étre attribuésynt le méme "resource driver".

Un groupe de centres de colteegroupe des centres de colts qui ont des cdsticpgées communes
et qui réalisent des activités similaires.

Ainsi, les combinaisons cost pool/groupe de cemdeesodlts forment des groupes de ressources. Ce
sont ces groupes de ressources qui constituemsiade colts du modele, et plus particulierement du
module ABC.

Cost Pools

Cost D D D
Centers D D Resource Groups
Groups | [] [] L] (Comptabilité analytique)
OO O

Fig. 1: Groupes de ressources
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4 REPARTITION DU PERIMETRE DES COUTS ENTRE LE MODULE ABC ET
LE MODULE NETWORK /IT

Le périmetre des codts est réparti par le départeREG entre les modules Network / IT et ABC ersstaant que les
données de colts issues de SAP et traitées paeiles modules soient complétes et ne contiennentdpagdoublons.

Comme mentionné dans la description générale, ButadNetwork / IT alloue tous les co(ts et invesstigents en matiére
d’informatique (a I'exception de l'activité « EndsEr Support ») et de réseau alors que le module AR@e tous les

autres codts et investissements.

5 CHANGEMENTS ORGANISATIONNELS

In January 2008 a complete new organisation wagpalaice in order to work more as an integratedu@rand to propose
to Customers always better convergence solutiohgs flew organisation is built in a matrix form megnthat some

responsibles will have an organisational (fixed-ifg@bresponsibility and a hierarchical responsibiin the originating

company.

The organisational structure is laying upon 4 ptla

» Consumer Business Unit (CBU) has the responsitiligr the residential customers

« Enterprise Business Unit (EBU) has the respongjtilver the professional customers
» Service Delivery Engine (SDE) centralises netwarlt & services

» Staff and support (S&S) groups all horizontal fumes sustaining the Group activities

Although this is a complete new structure there m@$mpact on the costs for the Belgacom SA modéha subsidiaries
kept their legal entity structure.

On octoberl, 2008 there has been an integratiothefStaff and Support personnel of Mobile, Telindusl Skynet
meaning that involved personnel received a Belgaconiract and as such salary costs were in theaBeig books of
accounts. However re-invoicing was made for adgisiperformed to these subsidiaries.

For information, find below the organisation awiéts put in place on January 1, 2008:
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Consumer BU Enterprise BU Service Delivery Engine Staff & Support
CBU EBU SDE S&S
BA50

Customer Exp & Itellig. Business Developm. Program Office Finance
] CEI BDV POP FIN
HR44 HR73 HR35 HR22
Marketing EBU International Business Transformation BA34
MKT INT BTN Corporate Internal
HR42 HR30 HRS1 Services - GSC
Human Resources HR22
Sales| COR Market Solution Development GHR
SLS COR Sbv HR26
HR43 HR31 HR53
Strategy -
Customer Care Large Market Infrastr.Deployment & STR Business Serv,
— CCA LRG Field Operations - IDO HR33 Translation&Fleet
HR41 HR36 HRSS5
SME Market Cust o " Communication
Business Developm. arke ustomer Operations oM
HR46 HR32 HRSO Facilities(+Catering)
Integrated Media Unit Product&Solution Mgt Service Center &Remote
IMU PRS Infrast.Oper.-SIO
HR47 HR37 -
Corporate Relations C‘z:pr;fgtee‘/;?;:n
HR64

Cws Public Affairs Procurement
GPA
BA39 HR64 PUR

Ex Adv.Corp spons.
Events - CSR
HR64

kil

T
F
&
&

—
I o
2Mg
20'n

0
o 3
o] ?
S

National Wholesale

o
>
'
-

Logistics

LOG
BA=Business areas in SAP Real Estate
HR=Personnel areas in SAP

BA20

» This organisation re-introduces a clear split betwthe residential and professional customers égticrg the division
Consumer and Enterprise Business Units.

» The Service Delivery Engine brings together Netwarkl IT services (formerly named ITN), Customer @giens
(COP), Program Office (POP) and Carrier Wholes@/§). The content of these blocks remains the saganing
that network and IT services are treated withinNetwork / IT model whereas COP is treated withBQAwith the
exception of costs for network cables that are Netw IT related.

» Within Staff & Support the content (FIN, GHR, STEEG, COM...) remains the same but a new departmest wa
created called Corporate Sponsoring and Events @&Riping all sponsoring activities. Corporatesinial Services
grouping internal services like Fleet, Faciliti®sevention&Protection, Procurementfalls under the responsibility of
FIN, the Financial department.

Some other specifications:

For the SDE division, when limited to the Belgac8#& component, the different departments alreadgtedias such in
the previous organisation (with other names) andehhe same level of responsibility, the same splagontrol as
previously. The correspondence between 2008 and 280 be summarized as follows:

2008 2007

Business Transformation (SDE/BTN) -Architecture and Solution Integration (ITN/ASI)
Service Development (SDE/SDV) -Network & IT solutions (ITN/NIS)

Infrastructure Deployment &

Operations (SDE/IDO) -Infrastructure Planning and Field Operations (ITN/PFO)
Service Center & Infrastructure

Operations (SDE/SIO) -Infrastructure & Remote Operations (ITN/IRO)
Customer Operations (SDE/COP) - Customer Operations (COP)

Carrier Wholesale Services (SDE/CWS) - National Wholesale Services (NWS)

October 2009 Page 12 of 95



be|QOC©m COSTMODEL 2008

As a consequence, the departments BTN, SDV, IDO, &k new denominations of the previous departmgemisered
under ITN. This is the reason why some cost po@aib (team groups) defined in merged Network&IBraodel keep in
their denomination references to organisation wfit2007.

ITN
Metwork & IT

2007 Operations
NIS
p|a:§2g & MNIS/MNSS NIS/BSS EN{S/'ES,S IRO AST
Fleld MNetwork Support | |Business Support ER g T Infrastructure Architecture &
7 Systemns Systemns Support Rermote Solutions
Operations ¥ ¥
= Systems Operations Integration

| Network
i planning,
' de;:_vloyment &
! maintenance
t (physical layer,
| access,

! services)
1

i

i Management
i of technical

| facilities

|
i
i

NW 8 IT Solutions department

| Creation of a department with 3 teams focused
| on development & maintenance of BGC
i products, services & system:

MNSS: BGC products & services; IT & MNetwaork
inventory & monitoring tools

BSS: systems supporting commercial activities
{order managerment, customer relations,
billing..)

ESS: enterprise platforms, FIMN, HR & logistic
systemns (SAP, supply chaim,....)

Grouping of all
teams for
monitoring &
remote
management
of
infrastructure
& systems

Grouping of |
centralised E
cells working ]
on '
architecture, !
roadmaps & !
technology !
follow-up )
i
|
i
|
i
|
i
|

IDO _Sio BTN
Infrastructure SDV S?r:\f/:gitgi?:ﬁ; & Business.
Deployment & Service Development Remote Transformation
Operations .
Operations
|
SDE
2008 Service Delivery

Engine

Le département Customer Operations (COP) assuespansabilité end-to-end pour:

Y

client,...);

YV VY

October 2009

toutes les activités liées a la gestion des densamaerr produits complexes (gestion des commandmsact

toutes les activités de « repair » de BelgaconiMtis a distance & terrain liées client);
toutes les activités d’installation de Belgaconti(@és a distance & terrain liées client);
la construction, I'entretien et le « repair » dee@u de cables (cuivre);
les interventions sur PC et serveurs.
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La division Carrier Wholesale (CWS), dont I'orgarditnme est repris ci-dessous, gere la partie « Vgalde> du Business
en relation avec d’autres opérateurs et fournissgeiservice sur le marché belge.

(Carrier & Wholesale)

Carrier
Products & Solutions Customer Care
Sales Program & Processes

6 THEABC COSTMODEL

6.1 Introduction

The ABC model has been developed by the REG depattmnd has as objective to allocate all costs ipusly
determined and that are not part of the Network miodel. The products that at the end will beas¢heosts have also
been defined by REG.

The ABC model can be divided in 6 steps (see Fid@ure

The first step consists in the process of regraypihcosts in, on the one side “cost pools” andhenother side “cost
center groups” as was explained under point 3isfdbcument.

The second step consists in allocating certairsatistctly to the products.
The third step consists in allocating the remairdagts to the activities.

The fourth step consists in allocating the supposts to either the primary activities, the manag@nactivities, the
Network / IT model or directly to the products.

The fifth step consists in allocating the primang ananagement activities to the products.

The sixth step consists in the allocation of thedbts to the products.

6.2 Detailed description of the allocation steps

For the first step we refer to point 3.
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6.2.1 Step 2: Allocating costs directly to the pro
The second step consists of allocating costs direxthe products to which they are related.
6.2.1.1 Material out of stock

The MOS is divided into two main categories: CPH aatwork material.

- For the CPE, there exists in general a 1-to-1icglahip between the costs and the products to witie are
related.

- For the network material, the costs are allocatetié products following their descriptions and &lcount.
6.2.1.2 Services and other goods

The services and other goods can be classifieddint@jor categories: interconnection costs, comioniss infrastructure
and other charges:

= Interconnection:

Two cases are possible for allocating these codtsetrespective products:

- The nature of the interconnection fee allows aliocathe total cost pool directly to the relateaghuct. In this
case no allocation key is used.

- Cost pools representing 93% of total interconnectiosts are allocated on different products pra ithe
interconnect invoices paid by Belgacom to the diffé¢ OLO’s.

= Commissions paid to third parties:

- The nature of the commission allows allocating ttital cost pool directly to the related productthis case no
allocation key is used.

- Some cost pools group commissions for differentdpots. The allocation is made pro rata the comonisspaid
to the indirect sales channels on the differentipets sold by them.

= Infrastructure:

Here we distinguish on one side the costs forrtermational infrastructure (56,7%) and on the o#fige the costs for
the national infrastructure (43,3%). For the ingional infrastructure these costs are allocatetthdéoproducts (data
BES, BWS, internat. satellite) either directly oflédwing a detailed analysis done by the EBU dosisiFor national
infrastructure these costs are mainly allocateth#o products (iDTV, PSTN, ISDN, ADSL...) on the basisthe
outsourced invoices within the COP department ankedl to customers’ installations.

6.2.1.3 Remuneration, social security costs andipes.

Within some departments and cost center groupgetheneration costs could be allocated directiheoproducts. This is
especially the case for activities within Staff a@dpport on behalf of the affiliates. Due to thtegration of Staff and
Support personnel of Mobile, Telindus and Skynefram October, 1 onwards this directly allocatienbiecoming more
important. These costs are booked on product “Hidrgs&Exernals”.
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6.2.1.4 Depreciation, write-offs, provisions fabilities and WACC

These costs are allocated to products on the basise underlying assets. Mainly they are allocatedthe product line
Customer Premises Equipment (CPE) and iDTV.

6.2.2 Step 3: Allocating indirect costs to actegi

In the model 3 different types of activities appear
= Theprimary activities give directly an added value to theduets. They cover:

- Strategy, product and market management

- Fulfilment: from sales, order handling to delivery

- Service assurance: from services after sales #irieg
- Billing and collection

- Network Build & Maintenance

= Themanagementactivities are essential for a good functioninghef company. They cover:
- Human resource management
- Financial management
- Administration and general support
- Management improvement and change

=  Thesupport activities covering:
- Supply chain and facilities services
- IT services. As from 2007 these costs are treaféstently. See under point 6.2.3, 6.2.3.1 and%.2.

These 11 processes are divided into 44 sub-prazegdseh on their side contain 207 activities. loisthese activities that
the indirect costs will be allocated. Cost centeugs, cost pools or the combination of both deiteenm which activities
they are involved.
In general we can say that there are 5 methodadgiallocate the indirect costs:
= Objective measurements going directly to the agtivi
- On the basis of the work hours performed by thérians (level 2A, 3 and 4) in the “Voice” and ‘@a&
sections within COP/CFO.
- The cost pool “salaries” and the personnel costketi to this category of workers are allocatedh t
activities thanks to this methodology.
=  Objective measurements of the FTE input
- Based on the number of FTEs (full time equivalemtsjking on a certain activity. The ABC model takies
annual average number of FTEs.

- The cost pool “salaries” and the personnel cosigell to this category of employees are allocateth¢o
activities thanks to this methodology.

= Assignment based on a cost pool
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In certain cases, there is a direct link betweawost pool and an activity: e.g. cost pool 6400 ‘Hleet utility”
goes directly to the activity 6.4.1 “Manage, maimtand repair utility vehicles”.

= Assignment on the combination cost center groupcastl pool
- The combination cost pool 6010 “Network materialyid CCG 78400 “GSC-IFM-BTS-Building &
Technical Services” goes to the activity 6.2.2 “Mga, maintain & repair buildings”.
- The combination cost pool 61070 “waste” and CCG8R4CSM-LOG-Waste mgmt” goes to activity 6.1.7
“Manage waste and scrap”.
= Assignment on the basis of a specific analysisvtig to establish a causal relationship

E.g. energy costs are distributed on the basidagiaal analysis between:

- 6.2.2 “Manage, maintain and repair buildings”
- 6.3.1 “Manage the power chain for telecom infrasture”

6.2.3 Step 4: Allocation of the support costs

This step has as objective to allocate the supumsts to:
- Primary and management activities
- Directly to the products
- The Network / IT model
In these costs we find:
- The majority of the costs re. GSC (Corporate IraeBervices) department
- The majority of the costs re. CSM department

- Other support costs (activities provided by otheistbns like FIN, CBU, EBU)

The costs of the support activities are allocatdiding a cascade principle. There is no mutualgaenent. Once the cost
of a support activity has been allocated, thisvagtcan no more receive any other cost.

6.2.3.1Allocation of the IT activities (process 7)

Like in 2007 these costs have been allocated tiiréztall ABC products as a mark-up percentage gisatal costs per
ABC product as key. This allocation is in line witre BIPT methodology (BRUO, BROTSoLL) and is madéhout
prejudice and any adverse recognition.

6.2.3.2 Allocation of the logistics activities (pess 6)

The logistics activities of process 6 are prindipakalised by the GSC and CSM departments. Thestiog activities
carried out by other divisions are allocated ongtaducts/activities of the concerned division.
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6.2.3.2.1ALLOCATION OF BUILDING COSTS

These activities are mainly delivered by the GSgadnent.

The database “Speedikon” manages the space occhpiedch division and this for each type of buiddihe square
meters are classified by:

- Room categorieshousing, office, parking, shop, storage, tecHnimalding, technical telecom, unusable,
workshop.
- Type of room categore.g. for the storage category, we distinguishféflewing 3 types: archives, reserves
and warehouse.
Based on this information, each square meter iz atéd to one of the ABC categories following th&sality principle.

The ABC categories will be the basis for allocatihg cost of buildings to intermediate (other dtitig) and final objects
(products) of the cost model.

6.2.3.2.2ALLOCATION OF FLEET COSTS
The FMS database gives the number of vehicles tfaBem SA in 3 categories: management, sales alityf oars and

this for each division. Information on fuel consuiop is also available. The general key is the neimdf vehicles per
category per activity within a division.

6.2.3.2.3ALLOCATION OF OTHER FACILITIES COSTS

The activities assigned in this step concern enemgyes, internal mail distribution, etc.....
Moves

The activity “moves” is allocated following the nber of office moves within a division.
Internal mail distribution

This activity is assigned to activities using tkiad of services (mainly the activities defined affice activities). The
number of FTE carrying out these activities iskbg.

Catering

Catering is allocated over the activities usingdhtering service (mainly the activities definedie activities) using the
number of FTE carrying out these activities as key.

Print and copy shops

This activity is assigned to the activities usihg tifferent print and copy shop services (outgdmvgices excluded). The
key can either be the number of transactions (ng)i registered by the print shop of Libramont,thkie of the purchase
order or the number of FTEs using these activi{ftepy shop costs).

Energy telecom

The energy costs feeding the telecom equipmentslbreated to the concerned divisions dependinghenconsumption
measured in Mwh or amperes
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6.2.3.2.4ALLOCATION OF THE SUPPLY CHAIN ACTIVITIES COSTS

These activities are allocated in 5 steps. Somstithe supply chain costs can also be assignedtlgliteca product as
there may be a causal relationship.

The first allocation refers to: waste grid

The waste costs are divided over the different eomed divisions — SDE/COP (for telecom waste), Q@Méste linked to
the supply chain) and GSC (office waste).

The cost for SDE/IT&N goes to the Network / IT mbdehe CSM costs are mainly allocated to the CRiESIBTV based
on the number of picking lines. The other cost&8IC are assigned to office activities dependinghemumber of square
meters used.

The second allocation refers to: purchasing and AfPid

For the purchase activity, the initial key is therghase/contract order values per division and $20G type; the
secondary key is based on the combined cost 0S883G with the activity and/or product associatethin the division.

For the treatment and follow-up of invoices, themary key is the number of invoices weighted irefirper division and
per SOG type; the secondary key is the combinatitimthe activities and/or products of the division

The third allocation refers to: warehousing grid

The activity linked to the warehouse managemeatlizated in function of the number of “pickinghés (as well as for
the consumption materials and the goods transfeiwedther stores) per division and per good. Theoseary key
combines this with the activities and/or produdtthe division.

The fourth allocation refers to: transport grid

The activity linked to the internal distribution alocated in function of the transported volumed delivery destination
(point of sales, secured area...).

The fifth allocation refers to: cables and revelsgistics grid

The activity linked to cables is allocated diredtijthe Network / IT model.
The activity linked to the treatment of re-entriegllocated in function of the number of pickifigels per good.

6.2.4 Step 5: Allocation of the primary and managenactivities to the products

In the fifth and last step primary and managemetivities are allocated to products. At this stagéhe model all support
activities have already been distributed and aiak included in the primary and management aietivi

The REG department has defined a key for eachittilvision combination. Such a key has been defifior every
activity of the ABC dictionary taking into accoutie division executing this activity.

6.1.1.1 Allocation of the primary activities.

These activities are part of the following procasse
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6.2.4.1.1PROCESSL: STRATEGY, PRODUCT AND MARKET MANAGEMENT.

Activity

Division

Driver

1.1.1. Plan, develop and manage business

20_CRL

Generic. Calculated EBU&CBU
cost per product for the whole

process 1 (excl. 1.4.8.), to come
percentage of cost per product
use as key for this activity

1.1.1. Plan, develop and manage business

20_FIN

Generic. Calculated overall BG(
cost per product for the whole

process 1 (excl. 1.4.8.), to come
percentage of cost per product
use as key for this activity

1.1.1. Plan, develop and manage business

20_GHQ

Generic. Calculated overall BG(
cost per product for the whole

process 1 (excl. 1.4.8.), to come
percentage of cost per product
use as key for this activity

1.1.1. Plan, develop and manage business

20_STR

Generic. Calculated overall BG(
cost per product for the whole

process 1 (excl. 1.4.8.), to come
percentage of cost per product
use as key for this activity

1.1.1. Plan, develop and manage business

39_CBU

Generic. Calculated CBU-cost p
product for the whole of process
(excl. 1.4.8.), to come to percenta
of cost per product to use as key
this activity

er
1

ge
or

1.1.1. Plan, develop and manage business

40_CWS

FTE per product

1.1.1. Plan, develop and manage business

41_EBU

Generic. Calculated EBU-cost p
product for the whole of process
(excl. 1.4.8.), to come to percental
of cost per product to use as key
this activity

er
1

ge
or

1.1.2. Manage scarce resources

20_FIN

Generic. Calculated overall BG(
cost per product for the whole

process 1 (excl. 1.4.8.), to come
percentage of cost per product
use as key for this activity

1.2.1. Propose, develop and launch new prod
/ services or enhancements to existing produ
services

39_CBU

FTE per product

1.2.1. Propose, develop and launch new prod
/ services or enhancements to existing produ
services

40_CWS

FTE per product

1.2.1. Propose, develop and launch new prod
/ services or enhancements to existing produ
services

41_EBU

FTE per product
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1.2.2. Manage existing products / services

39_CBU

FTE per product

1.2.2. Manage existing products / services

40_CWS

FTE per product

1.2.2. Manage existing products / services

41_EBU

FTE per product

1.2.3. Withdraw products / services

41_EBU

FTE per product

1.3.1. Propose, develop and launch prig

: 39 CBU | FTE per product
actions
1.3_.1. Propose, develop and launch prig 40_CWS | FTE per product
actions
1.3_.1. Propose, develop and launch prig 41_EBU | FTE per product
actions

1.4.1. Manage product solutions and groy
marketing programs

39_CBU

FTE per product

1.4.1. Manage product solutions and groy
marketing programs

41_EBU

FTE per product

1.4.2. Manage customer win-back and retenti
loyalty marketing programs

39_CBU

Combined key:

Expert opinion + R&V for the sales
part

FTE per product for the MKT part

1.4.2. Manage customer win-back and retenti
loyalty marketing programs

41_EBU

Combined key:

Expert opinion + R&V for the sales
part

FTE per product for the MKT part

1.4.3. Manage marketing activities of direct sg
channels

39_CBU

Combined key:

Actuals sales volumes TBS * sales
time for the sales part

FTE per product for the MKT part

1.4.3. Manage marketing activities of direct sg
channels

41_EBU

Combined key:
BCI revenues for the sales part
FTE per product for the MKT part

1.4.4. Manage marketing activities of indirg
sales channels

39_CBU

Combined key:

Sold volumes IND * sales time for
the sales part

FTE per product for the MKT part

1.4.4. Manage marketing activities of indirg
sales channels

41_EBU

Combined key:

BCI&TNA revenues for the sales
part

FTE per product for the MKT part

1.4.5. Manage the e-channel

39_CBU

Combined key:
E-orders volumes for the sales par
FTE per product for the MKT part

P

DSt
S

1.4.5. Manage the e-channel 40_CWS | E-orders volumes
1.4_.6. _Busmess intelligence and custor 20_FIN | Direct
satisfaction
Generic. Calculated BGC-cost p
1.4.6. Business intelligence and custor product for the activities 1.2.1. ¢
| . 20 STR | 1.2.2., to come to percentage of ¢
satisfaction
per product to use as key for th
activity
1.4_.6. Busmess intelligence and custor 34_MST | Direct
satisfaction
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1.4.6. Business intelligence and custor

satisfaction 39 CBU | FTE per product

Generic. Calculated 41 _EBU cost
per product for the activities 1.2.1.
41 EBU | & 1.2.2., to come to percentage [of
cost per product to use as key for
this activity

1.4.6. Business intelligence and custor
satisfaction

1.4.6. Business intelligence and custor 50_SDE | Direct

satisfaction

1.4.7. Communication strategy, brand BGC retail product portfolio
sponsoring, press & external communication, ( 20 COM | turnover (terminating rates & BVA$
media buying out / DAS OLO revenues taken ouf)
1.4.7. Communication strategy, brand BGC retail product portfolig
sponsoring, press & external communication, ¢ 20_FIN | turnover (terminating rates & BVA$
media buying out / DAS OLO revenues taken out)
1.4.7. Communication strategy, brand BGC retail product portfolio
sponsoring, press & external communication, ¢ 20_GHQ | turnover (terminating rates & BVA$
media buying out / DAS OLO revenues taken ouf)
1.4.7. Communication strategy, brand BGC retail product portfolig
sponsoring, press & external communication, ( 20_GHR | turnover (terminating rates & BVA$
media buying out / DAS OLO revenues taken out)
1.4.7. Communication strategy, brand BGC retail product portfolio
sponsoring, press & external communication, ¢ 20_GPA | turnover (terminating rates & BVA$
media buying out / DAS OLO revenues taken ouf)

1.4.7. Communication strategy, brand
sponsoring, press & external communication, ¢ 39_CBU | FTE per product
media buying

1.4.7. Communication strategy, brand
sponsoring, press & external communication, ( 40 CWS | REV CWS product
media buying

1.4.7. Communication strategy, brand
sponsoring, press & external communication, ¢ 41_EBU | FTE per product
media buying

1.4.8. Define, develop and launch produc
service related advertising

1.4.8. Define, develop and launch produc
service related advertising

39_CBU | Advertising costs per product

41 EBU | Advertising costs per product

The main keys for allocating the costs of the dti¢is of process 1 are as follows:

= Allocation depending on the number of FTEs workorg each of the products (e.g. EBU and CBU divisions
except for advertising activity based on advertjgiosts per product).

= Allocation on the basis of revenues/volumes pedpct

= Allocation depending on the costs already chargethé products (generic cost allocation). This leynainly
used when a certain activity is carried out in\asitbn within the Corporate Units.

= Some costs can also be allocated directly to arggesproduct.
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= Combined key allocation: Due to the re-organisatibthe SCS and MKT divisions into EBU and CBU, som
activities have a Sales component and a Marketingponent which, in the 2007 model, were allocatesed on
different drivers. For these cases, and in ordendamtain the consistency with last years model aliocation is

done in two stages:

1. Each of the two components is independently alkxtéb the products on the same basis as in the 2007

model. This is to say:

a. The Marketing component is allocated based on FarEppduct

b. The Sales component allocation, depending on ttigtgccan be based on:
i. the number of sales, often weighted by the avetiagenecessary to sell the product
ii. expertopinion and revenues/volumes per product

iii.
2.

revenues per product
.The two allocation components are merged, weighyetthe number of contributing FTE per component.

6.2.4.1.2PROCESS2: FULFILMENT: ACTIVITIES GOING FROM SALES ORDER HANDLING TO INSTALLATION.

n

D

=

7

e

Activity Division | Driver

2.1.1. Provide Directory Assistance services | 39 _CBU | Direct

2.1.2. Provide listing services 39 _CBU | Direct

2.1.3. Provide other operator assisted servicey 39 _CBU | Direct

2.2.1. Fulfil marketing numbers requests & S Provisioning orders MKT number
. 39_CBU :

starfax service (new/modify/cancel)

2.2.2. Fulfil call & conference / web ¢ 39 _CBU | Direct

conference requests

2.3.1. Sell products & services through indir Sold volumes IND * sales tim

39_CBU

sales channels (Mass mkt)

2.3.1. Sell products & services through indir 41_EBU | Revenues (Business mki)

sales channels

é:leZS Provide sales & info services in Points 39_CBU | Sold volumes POS * sales time

2.3.3. Develop & sell proposals for standa

products or integrated solutions (including cli¢ 39_CBU | Direct

visits)

2.3.3. Develop & sell proposals for standa

products or integrated solutions (including cli§ 40 _CWS| FTE per product

visits)

2.3.3. Develop & sell proposals for standa

products or integrated solutions (including cli¢ 41_EBU BCI revenues (ex-SAL) & FTE pe

o product (ex-SDI)

visits)

2.3.4. Provide sales & info services throu Sold volumes CCA * sales tim

telesales or contact center (voice, fax, letter] 20_CRL | (Mass mkt) & revenues (Busine

mail) mkt)

2.3.4. Provide sales & info services throu Sold volumes CCA * sales tim

telesales or contact center (voice, fax, letter] 39_CBU | (Mass mkt) & revenues (Busine

mail) mkt)

2.3.5. Negotiate and establi

BRIO/BRUO/BROBA agreements with operatq 40 CWS| FTE per product

/ service providers
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2.3.6. Close presales, sales and after s
interactions and transactions about products
services through the website channel

39_CBU

Sold volumes ECA & STP rate

2.4.1. Ensure order fulfilment through acco
administration

39_CBU

Generic. Calculated CBU-cost p
product for the sub-process 2
(CBU order handling activitie
costs), to come to percentage of ¢

per product to use as key for thi

activity

2.4.1. Ensure order fulfilment through acco
administration

40_CWS

Generic. Calculated CWS-cost p
product for the sub-process 2
excluding activities not performe)

by CSA (ie., 2.4.6., 2.4.7., 2.4.8.

249, 24.10), to come t
percentage of cost per product to |
as key for this activity

2.4.1. Ensure order fulfilment through acco
administration

41_EBU

Generic. Calculated EBU-cost p
product for the sub-process 2
(EBU order handling activitie
costs), to come to percentage of ¢

per product to use as key for this
activity
ésslo Handle customer orders for NP OP 39 _CBU | FTE per product
ésslo Handle customer orders for NP OP 40_CWS| FTE per product
2.4.11. Handle customer orders for calling car¢ 39 _CBU | Direct
2.4.12. Handle customer orders for payphoneqg 39 _CBU | Expert opinion
2.4.13. Handle customer orders for BILA
Teleworking and Internet for Employe¢ 39 _CBU | Direct
Solutions
2.4.15. Handle customer orders for centn .
CUG. VPN and BUC 39_CBU | Order handling BCI cases
2.4.17. _Handle customer orders for natio 40_CWS)| Provisioning volumes
leased lines
2.4.17. .Handle customer orders for natio 50_SDE | Provisioning volumes
leased lines
2.4.18. Handle customer orders for internatio 50 SDE | Provisionina volumes
leased lines (IPLC, BES ELL, Satellites) - 9
2.4.19. Handle customer orders for DCS/X 39 CBU | Direct
solutions -
2.4.2. E_ns_urg fulfiiment of customer ordeg 39_CBU | IND volumes, per segment
placed via indirect channels
2.4.2.0. Handle pustomer orders for Expl 39 CBU | Customer orders
solutions and equivalents -
2.4.2_0. Handle _customer orders for Expl¢ 41_EBU | Customer orders
solutions and equivalents
2.4.2.0. Handle pustomer orders for Expl 50 SDE | Customer orders
solutions and equivalents -
2.4.21. I—_|an(_jle customer orders for web servi 39 CBU | Direct
and applications -
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2.4.22. Handle customer orders for Inter
connectivity & services

39_CBU

Expert opinion

2.4.23. Handle customer orders for P¥
connections

39_CBU

Direct

2.4.3. Handle customer orders for usage
deduction plans, bundles, MVAS, promotiol
itemized billing, fulflment and SLA changes

39_CBU

Nbr of orders

2.4.4. Handle customer orders for PSTN, IS
BA, Internet GO/PLUS, Internet Light, Intern
Time Based Billing, Internet Budget, VDS
Boost, iDTV internet, iDTV without internet, |
Talk, CPEs (PABX, ADSL modems, etc.) al
Internet without voice

39_CBU

BCI order handling cases * OH tim

(1%

2.4.4. Handle customer orders for PSTN, IS
BA, Internet GO/PLUS, Internet Light, Intern
Time Based Billing, Internet Budget, VDS
Boost, iDTV internet, iDTV without internet, |
Talk, CPEs (PABX, ADSL modems, etc.) al
Internet without voice

40_CWS

Provisioning volumes

2.4.5. Handle customer orders for ADS
Pro/Office, SDSL and VDSL Office FI solutiong

39_CBU

D

BCI order handling cases * OH tim

2.4.6. Handle customer orders for housi
collocation, co-mingling, tie cables and blocks

40_CWS

FTE per product

2.4.8. Handle customer orders for BROBA |
ATM transport

40_CWS

Direct

2.4.9. Handle customer orders for BRUO
BROBA products - end user level

40_CWS

FTE per product

2.5.1. Execute remote provisioning of PIL
products (IAC)

50_SDE

Minutes per product

2.5.2. Execute remote provisioning of PRA g
leased lines

50_SDE

Provisioning volumes

2.5.3. Execute remote provisioning
interconnect / wholesale links/BBA

50_SDE

Provisioning volumes

2.5.4. Execute remote provisioning of Explg
solutions and equivalents

50_SDE

Provisioning volumes

2.5.5. Execute remote provisioning of ADS
Pro/Office, SDSL and VDSL Office FI solutions

50_SDE

Provisioning volumes

2.5.6. Execute remote provisioning of BROH
end-user lines & VP

50_SDE

Provisioning volumes

2.5.7. Execute remote provisioning of DCS/X.
solutions

50_SDE

Direct

2.6.1. Coordinate provisioning work orders 1
PRA and leased lines

50_SDE

Provisioning volumes

2.6.2. Coordinate provisioning work orders 1

. ; 50_SDE | Direct
Explore solutions and equivalents -
2.6.3. Coordinate provisioning work orders 1
ADSL Pro/Office, SDSL and VDSL Office H 50_SDE | Provisioning volumes

solutions
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2.6.4. Dispatch, monitor and close provision
work orders - IDC voice/data cells

50_SDE

CLARA work orders

2.6.6. Dispatch, monitor and close Cu splic
work orders related to the introduction cablg
IDC CAB cells

50_SDE

Dispatched splicing work orders
introduction cable (IDC CAB cells)

2.7.1. Execute pre- or post-installation work

50_SDE

Generic. Calculated COP cost per
product for the sub-process 2]7.
(COP field installation activities

costs), to come to percentage of cpst

per product to use as key for thi
activity

2.7.1. Execute pre- or post-installation work

79 BSF

Generic. Calculated COP cost per
product for the sub-process 2]7.
(COP field installation activities

costs), to come to percentage of cpst

per product to use as key for thi
activity

2.7.10. Install BRUO & BROBA products - en
user level

50_SDE

Provisioning volumes

2.7.10. Install BRUO & BROBA products - en
user level

79 _BSF

Provisioning volumes

2.7.11. Install low rate leased line

50_SDE

Number of installed / modified
leased lines

2.7.11. Install low rate leased line

79 _BSF

Number of installed / modified
leased lines

2.7.12. Install leased line high rate

50_SDE

Number of installed / modified
leased lines

2.7.12. Install leased line high rate

79 _BSF

Number of installed / modified
leased lines

2.7.15. Install SDSL line

50_SDE

Provisioning volumes

2.7.15. Install SDSL line 79_BSF | Provisioning volumes
2.7.16. Install VDSL Office line 50_SDE | Direct

2.7.16. Install VDSL Office line 79 _BSF | Direct

2.7.2. Install PSTN line 50 _SDE | CLARA work orders
2.7.2. Install PSTN line 79 BSF | CLARA work orders
2.7.22. Install_ voice / data CPE equipmg 50 SDE | Direct

(managed services) -

2.7.22. Installl voice / data CPE equipmg 79 BSF | Direct

(managed services) -

2.7.26. Execute internal / structured cabling wq 50_SDE | Direct

2.7.3. Install ISDN BA line 50 _SDE | CLARA work orders
2.7.3. Install ISDN BA line 79 BSF | CLARA work orders
2.7.4. Install PABX 50_SDE | Direct

2.7.4. Install PABX 79 _BSF | Direct

2.7.6. Install payphone 50_SDE | Nb interventions

2.7.6. Install payphone

79 BSF

Nb interventions

2.7.7. Install Internet GO/PLUS line

50_SDE

Provisioning volumes

2.7.7. Install Internet GO/PLUS line

79 _BSF

Provisioning volumes

2.7.8. Install ADSL Pro/Office line

50_SDE

Provisioning volumes

2.7.8. Install ADSL Pro/Office line

79 _BSF

Provisioning volumes
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2.7.9. Install iDTV service 20 _CRL | Direct
2.7.9. Install iDTV service 50 _SDE | Direct
2.7.9. Install iDTV service 79 _BSF | Direct

2.8.1. Manage and support sales activities (
training & coaching of sales channels)

20_CRL

Generic. Calculated CRL-cost p

er

product for the sub-process 2.3. (RL

pre-sales & sales costs), to come

percentage of cost per product to Use

as key for this activity

2.8.1. Manage and support sales activities (
training & coaching of sales channels)

39_CBU

Generic. Calculated CBU-cost p
product for the sub-process 2
(CBU pre-sales & sales costs),

S
w =

to

come to percentage of cost per

product to use as key for this activi

ty

2.8.1. Manage and support sales activities (
training & coaching of sales channels)

41_EBU

Generic. Calculated EBU-cost p
product for the sub-process 2
(EBU pre-sales & sales costs),

come to percentage of cost per

product to use as key for this activi

Lty

2.8.2. Manage, document and

provisioning activities

optim

39_CBU

Generic. Calculated CBU-cost p
product for the process 2 excludi

er

g

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.2. Manage, document and

provisioning activities

optim

40_CWS

Generic. Calculated CWS-cost per

product for the process 2 excludi

9

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.2. Manage, document and

provisioning activities

optim

41_EBU

Generic. Calculated EBU-cost p
product for the process 2 excludi

er

9

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.2. Manage, document and

provisioning activities

optim

50_SDE

Generic. Calculated SDE cost per

product for the process 2 excludi

9

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.3. Training and on-the-job coaching
provisioning

39_CBU

Generic. Calculated CBU cost p
product for the process 2 excludi

er
9

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.3. Training and on-the-job coaching
provisioning

50_SDE

Generic. Calculated SDE cost per

product for the process 2 excludi

9

sub-processes 2.1. & 2.3., to come

to percentage of cost per product
use as key for this activity

to

2.8.4. Manage projects related to f

implementation of telecom & IT solutions

40_CWS

FTE per product
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2.8.4. Manage projects related to

implementation of telecom & IT solutions 41_EBU | FTE per product

2.8.4. Manage projects related to Provisioning volumes + expeft
; . . 50_SDE o

implementation of telecom & IT solutions - opinion

For a better understanding we distinguish 7 diffetgpes of activities in this process:

Activities linked to DIS (Directory Information Séces)
Activities linked to some specific products

Activities linked to sales

Activities linked to remote provisioning

Activities linked to order handling

Activities linked to work orders provisioning
Activities linked to installations

Activities linked to DIS

There is a direct link between these activities thedrelated ABC products.

Activities linked to some specific products

For the costs of these activities the allocatiom eigher be done:

Because the analytical bookkeeping can find a tlingicto the products

Because the costs of these activities can be édlddzsed on the customers orders volumes

Activities linked to sales

In some cases the analytical bookkeeping can fididest link to the products.

The costs for some activities can be allocateddasghe number of sales, often weighted with therage time
necessary to sell the product.

Some activities are in a first instance allocatedahding on the number of FTEs and in a seconcephéig into
account turnover or volumes.

Activities linked to remote provisioning

One key is based on minutes per product split aiskid provisioning volumes to reach final perceeta

In other cases the analytical bookkeeping candiditect link to the products or to a category tach a product
may belong. If it is a product category, a secoey ill be used. This can either be the numberakvorders,
the number of connections...

Activities linked to order handling and work ordgn®visioning

In some cases the analytical bookkeeping can fididest link to the products or to a category tdackiha product
may belong.

Costs are allocated based on volumes (customeat&rgirprovisioning...).

The costs for voice & data order handling withinC@re allocated to the products based on CLARA i(@vttee
number of work orders are registered, associatedstandard time per product).

Some activities are in a first instance allocatedahding on the number of FTEs and in a seconcephéig into
account turnover or volumes.
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Activities linked to installations

= In some cases the analytical bookkeeping can fididegt link to the products or to a category tackiha product
may belong. If it is a product category, a secoeyl ill be used. This can either be the numberakvorders,
the number of connections...

= Some installation costs are allocated based on GLA#here the number of work orders are registered,
associated to a standard time per product)

= Some activities are in a first instance allocatedahding on the number of FTEs and in a seconcephéig into
account turnover or volumes.

Allocation depending on the costs already chargetié¢ products is also often taken especially ébivéies in the support
area (generic cost allocation).

6.2.4.1.3PROCESS3: SERVICE ASSURANCE FAULT HANDLING AND REPAIRING

Activity Division | Driver
3.1.1. Receive and handle complaints or fg
reports related to marketing numbers / starfax

3.1.2. Receive and handle complaints or fg
reports related to call & conference / web| 39 CBU | Direct
conference

3.2.1. Receive and handle customer inquirieg
complaints not related to billing / marketin 39_CBU
numbers / teleconferencing

3.2.1. Receive and handle customer inquirieg
complaints not related to billing / marketiy 41_EBU
numbers / teleconferencing

3.2.1. Receive and handle customer inquirieg

complaints not related to billing / marketif 50 SDE

numbers / teleconferencing

3.2.3. Provide operational support for spec

telecom & IT projects

3.3.1. Receive and handle fault reports relate

Internet GO/PLUS

3.3.4. Receive and handle fault reports relate

home, business & voice products

3.3.5. Receive and handle fault reports relate Nbr UTS wholesale-related trouble
. 40_CWS]| ..

corporate, carrier & data products - tickets

3.3.5. Receive and handle fault reports relate

corporate, carrier & data products

3.3.8. Receive and handle fault reports relate

the iDTV end-user service

3.4.3. Execute remote repair of Explore soluti

and equivalents and ensure pro-active monitor

3.4.4. Execute remote repair of leased lines | 50_SDE | Subscription volumes

3.4.5. Execute remote repair of DCS/X. 50 _SDE | Direct

39 CBU | After-sales tickets MKT nbrs

After-sales BCIl cases CBU/EBU,
excluding BVAS

After-sales BCl cases EBU,
excluding BVAS

After-sales BCIl cases, excluding
BVAS

50_SDE | Direct

50_SDE | FTE per product

50 _SDE | Nbr of calls * AHT

50_SDE | Nbr UTS trouble tickets

50_SDE | Direct

50_SDE | Sites' volumes
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solutions

3.4.6. Execute remote repair of ADS
Pro/Office, SDSL & VDSL Office FI solutions

50_SDE

Subscription volumes

3.4.7. Execute remote repair of BRUO 4
BROBA solutions

50_SDE

Repair time

3.4.8. Execute remote repair of DNS, hosting
mail services and ensure pro-active monitoring

50_SDE

Direct

3.5.1. Dispatch, monitor and close repair w
orders - IDC voice/data cells

50_SDE

CLARA work orders

3.5.3. Dispatch, monitor and close Cu splic Generic - top 99% CP_Cu-Feeding

work orders related to the repair of cable netwy 50 _SDE | & CP_Cu-Distribution allocation tc

- IDC CAB cells products
Generic. Calculated SDE cost per
product for the sub-process 3.6.

3.6.1. Execute pre- or post-repair work 50_SDE | (field repair), to come to percentage
of cost per product to use as key for
this activity
Generic. Calculated BSF cost per
product for the sub-process 3/6.

3.6.1. Execute pre- or post-repair work 79_BSF | (field repair), to come to percentage
of cost per product to use as key for
this activity

3.6.10. Repair low rate leased line 50_SDE | UTS field trouble tickets

3.6.10. Repair low rate leased line 79 _BSF | UTS field trouble tickets

3.6.11. Repair high rate leased line 50_SDE | UTS field trouble tickets

3.6.11. Repair high rate leased line 79 _BSF | UTS field trouble tickets

3.6.14. Repair SDSL line 50_SDE | Subscription volumes

3.6.14. Repair SDSL line 79 BSF | Subscription volumes

3.6.15. Repair VDSL Office line 50_SDE | Direct

3.6.15. Repair VDSL Office line 79 BSF | Direct

3.6.2. Repair PSTN line 50_SDE | Subscription volumes

3.6.2. Repair PSTN line 79 BSF | Subscription volumes

3.6.21. Repa|r. voice / data CPE equipm 50 SDE | Direct

(managed services) -

3.6.21. Repa|r_ voice / data CPE equipm 79 BSF | Direct

(managed services) -

3.6.24. Repair BILAN/Explore access line 50_SDE | Field interventions

3.6.24. Repair BILAN/Explore access line 79 BSF | Field interventions

3.6.3. Repair ISDN BA line 50_SDE | Subscription volumes

3.6.3. Repair ISDN BA line 79 _BSF | Subscription volumes

3.6.4. Repair PABX 50_SDE | Direct

3.6.4. Repair PABX 79 _BSF | Direct

3.6.6. Repair and maintain payphone 50_SDE | Nb interventions

3.6.6. Repair and maintain payphone 79_BSF | Nb interventions

3.6.7. Repair XDSL line or TV or i-Talk 50_spE | CLARA “repair DU &  subsc
volumes

3.6.7. Repair XDSL line or TV or i-Talk 79 BsF | CLARA repair DU & subsc
volumes
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3.6.9. Repair BRUO & BROBA products - ef
user level

3.6.9. Repair BRUO & BROBA products - el
user level

50_SDE | Repair time

79_BSF | Repair time

Generic. Calculated CBU cost per
product for the process 3, to come|to
percentage of cost per product to use
as key for this activity

3.7.1. Manage, document and optimize assurg

- 39_CBU
activities -

Generic. Calculated SDE-cost per
product for the process 3, to come|to
percentage of cost per product to uyse
as key for this activity

3.7.1. Manage, document and optimize assurg

N 50_SDE
activities -

Generic. Calculated CBU cost per
product for the process 3, to come|to
percentage of cost per product to use
as key for this activity

3.7.2. Training and on-the-job coaching

39_CBU
assurance -

Generic. Calculated SDE-cost per
product for the process 3, to come|to
percentage of cost per product to uyse
as key for this activity

3.7.2. Training and on-the-job coaching

50_SDE
assurance -

= In some cases the analytical bookkeeping can fidest link to the products or to a category tdakiha product
may belong. If it is a product category, a secoeyl ill be used (e.g. number of subscriptions paretime).

= The cost for certain activities “service after sélis allocated to the products based on the nurmbeomplaints
or the number of trouble tickets registered. A selcdey is often used normally based on the numlier o
subscriptions.

= Some other activities of process 3 are allocatsgda@an the number of FTES per product.

= Some repair costs are allocated based on CLARAremie number of work orders are registered, agsatio a
standard time per product).

= In some cases a generic cost allocation is useendiémg on the costs already charged to the products

6.2.4.1.4PROCESA: BILLING AND COLLECTION

Activity Division | Driver

4.1.1. Receive and handle billing inquiries
complaints (not related to marketing nbrg 20_CRL | Billing related BCI cases
teleconf.) and make necessary corrections

4.1.1. Receive and handle billing inquiries
complaints (not related to marketing nbrg 39 CBU | Billing related BCI cases
teleconf.) and make necessary corrections

4.1.1. Receive and handle billing inquiries
complaints (not related to marketing nbrg 40_CWS
teleconf.) and make necessary corrections

4.1.1. Receive and handle billing inquiries
complaints (not related to marketing nbrg 41 _EBU | Billing related BCI cases EBU
teleconf.) and make necessary corrections

Avg subscription volumes CWS of
products invoiced through COB
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4.2.1. Manage pricing reference data and n
usage / (re)rating / discounting processes

39_CBU

FTE per product

4.2.1. Manage pricing reference data and n
usage / (re)rating / discounting processes

40_CWS

FTE per product

4.2.1. Manage pricing reference data and n
usage / (re)rating / discounting processes

41_EBU

FTE per product

4.2.1. Manage pricing reference data and n
usage / (re)rating / discounting processes

50_SDE

FTE per product

4.2.2. Manage customer database, discounts
fulfilment related) and COB billing activatio
(work items)

40_CWS

Provisioning volumes

4.2.3. Manage printing, fulfilment an Nbr of COB invoices/@iv (dift.

di.st.ril.)ution of COB invoices, 78_IFM | postage  costs) - billing  cycle
CBU/EBU/CWS

4.2.4. Manage new billing developments 39 _CBU | Billing cycle CBU/EBU

4.2.5. Manage and control the billing relat

Generic. Calculated cost per product

operations (billing system & bill productior for the whole of sub-processes 4.1.,
including processes such as revenue assur§ 39 _CBU | 4.2. & 4.3., to come to percentage |of
contingency, rejection handling, producti cost per product to use as key for
control, etc. this activity
4.2.6. Manage and control the directory d
(DIMS) including processes such as continger] 39_CBU | CF reporting
rejection handling, production control, etc.
4.2.7. Manage and control the Soccabis (
mclu_dlng processes such as provisioni 39_CBU | FTE per product
contingency, rejection handling, producti
control, etc.
Generic. Calculated BGC cost per
- product for the whole of sub-
4'2'8'. Manage and control billing - relat 20_FIN | processes 4.1., 4.2. & 4.3., to come
financial flows
to percentage of cost per product|to
use as key for this activity
?r:u(lj Prevent, investigate & detect custor 34_SEC | FTE/Scorecard/revenues
?r:u(lj Prevent, investigate & detect custor 39_CBU | FTE/Scorecard/revenues
Nbr of invoices/div - billing cycle
4.3.2. Manage payments 39_CBU CBU/EBU
Nbr of invoices/div - billing cycle
4.3.2. Manage payments 49 _CSM CBU/EBU
Turnover per product of sample
BGC unpaid invoices (invoices with
4.3.3. Manage debit collection 20_FIN | due date 2008 and customer status:
DCO, CRT, DFR, BAN, DNO,
DON, REC)
Turnover per product of sample
CBU/EBU unpaid invoices (invoices
4.3.3. Manage debit collection 39 _CBU | with due date 2008 and customer
status: DCO, CRT, DFR, BAN,
DNO, DON, REC)
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Turnover per product of samp['e
CWS unpaid invoices (invoices with
4.3.3. Manage debit collection 40_CWS| due date 2008 and customer status:
DCO, CRT, DFR, BAN, DNO,
DON, REC)

Turnover per product of sample
CBU unpaid invoices (invoices with

4.3.3. Manage debit collection (bad debt) 39 _CBU | due date 2008 and customer status:
DCO, CRT, DFR, BAN, DNO,
DON, REC)
Turnover doubtful CWS COB

4.3.3. Manage debit collection (bad debt) 40 CWS| . .
invoices

Turnover per product of sample
EBU unpaid invoices (invoices with

4.3.3. Manage debit collection (bad debt) 41 EBU | due date 2008 and customer stafus:
DCO, CRT, DFR, BAN, DNO,
DON, REC)
4.4.1. Manage manual bills / credit notes 20_FIN .N“”?ber of CI.'D’U/EBU manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 20 _GHQ .N“"?ber of BGC manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 20 LEG .N“”?ber of CI.'D’U/EBU manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 34 SEC .N“"?ber of BGC manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 39 CBU .N“”?ber of CI?D’U manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 40_CWS .N“"?ber of CWS manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 41 EBU .N“”?ber of E.BU manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes 49 CSM .N“"?ber of C.SM manual
invoices/credit notes
4.4.1. Manage manual bills / credit notes (k Number of CBU/EBU manual
20 FIN | .~ .
debt) - invoices/credit notes
4.4.1. Manage manual bills / credit notes (k Number of CBU manual
39 CBU|. . )
debt) - invoices/credit notes
4.4.1. Manage manual bills / credit notes (k Number of EBU manual
41 EBU | . . X
debt) - invoices/credit notes
4.5.1. Manage national inter-carrier billing IBIS national revenues / nbr calls /
. 40_CWS o
collecting - nbr invoices
4.5.1. Manage national inter-carrier billing Turnover doubtful CWS IBIS
. 40 CWS| . .
collecting (bad debt) - invoices

= The costs for certain billing activities are alltath based on the number of invoices sent to thtomgss and/or
on the billing cycle per customer segment.

For the printing and distribution activity of theD8 invoices, a split is made between the activisgribution by
the post office and other non postage expenses@tefor the stamps is allocated to Belgacomyéheaining is
split between Proximus and Belgacom).
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= The handling costs for the billing complaints al®aated to product categories based on the nuralber
complaints coded in the systems. A second key (basethe number of subscriptions, the number déca) is
generally used to allocate these costs to products.

= The cost for the collection activity is allocatedproducts in function of the turnover linked tgpaid invoices.

= The cost for manual invoices is assigned to thelyets according to an analytical follow-up in SARIthber of
treated invoices).

= Allocation depending on the costs already chargetié products (generic cost allocation).

6.2.4.1.5PROCESS: NETWORK BUILD AND MAINTENANCE

Activity Division | Driver
5.1.1. Development, engineering and testing
new products & solutions

50 _SDE | Direct

5.3.1. Dispatch, monitor and close Cu splic Generic - top 99% CP_Cu-Feeding
work orders related to the extension of ca 50 SDE | & CP_Cu-Distribution allocation tg
network - IDC CAB cells products

5.4.1. Support and management of access nety
operations - cable infrastructure

5.4.3. Support and management of access nety
operations - safety

5.4.4. Support and management of access nety
operations - home installations

5.4.5. Support and management of access nety
operations - cable damage & regulation

5.5.1. Execute remote provisioning of trunk line| 50 _SDE | Provisioning volumes

50_SDE | Revenue per product

50_SDE | Revenue per product

50_SDE | Revenue per product

50_SDE | Revenue per product

= The support and management activities are allodatpdoducts following revenues of products.

= The dispatching activity for Copper work ordersi®cated on the basis of the CP Copper distrinufideeding
allocation to products (CP_Cu-Distribution & CP_Eeeding).

6.2.4.2 Allocation of the management activities.

Four processes cover the management activities:

= HR Management

= Financial Management

= Administration & General Support
= Manage improvement and change

For some activities within the management proceasgisect allocation is possible, for most of tlutihaties various keys
have been worked out.

Management activities are mainly allocated to tmedpcts according to the cost of products. Thidogic since
management activities are overhead-type of acuiti
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6.2.4.2.1PROCESS3: HR MANAGEMENT

The costs linked to the HR management are in geadfloeated to the products according to the t&algacom S.A.
remuneration costs. In some cases, the keys teléite remuneration costs of a specific division.

6.2.4.2.2PROCES®: FINANCIALMANAGEMENT

For the Finance department and the divisions makalgs, a blended key based on the turnover for &08bon the
attributed costs for the other 50% is used. Forother divisions a total cost key is used (at divial level or Belgacom-
wide).

6.2.4.2.3PROCESS0: ADMINISTRATIONS GENERALSUPPORT

As a general rule the activities included in thi®gess are allocated to the products on the bdststal costs or
remuneration costs of the concerned division allodivisions when the support is Belgacom-wide.

The PBS (Pension Back Service) amount, which andjudes the pension charges related to the acéik@pnel and is in
line with the cost accepted by the BIPT in the BRikDallocated to all Belgacom products on the dasiremunerations.
The same key applies to the collective bonus Bigteid to the personnel.

The REG activity is subject to an analysis in tugps. A first key is computed based on the timaspg the personnel on
regulated reference offers (interconnection an@sgjcwhile the remaining time is allocated to ttreepproducts based on
total costs. Secondary keys are then computed tt@agts assigned to the product level (e.g., ré@#0-10%-10% for
respectively IC traffic, IC links & ATAP, minutesff the IC traffic).

6.2.4.2.4PROCESY 1: MANAGE IMPROVEMENT AND CHANGE

In this process either a total cost key is useddi@sional level or Belgacom-wide) or a specific direct key is used
according to the nature of the improvement or cbgmngject.

6.2.5 Step 6: Allocation of the IT costs

Since the model 2007, the IT costs have been afidcas a mark-up on the costs already receivethéABC products
before.

This step is done after allocation of all the ottests to the ABC products.

A total amount of 176 MEUR is treated that way, nieg 6,01 % of the cost base outside IT costs 619%,0f the cost
base IT costs included.

By the use of this approach, we are fully in linghwthe BIPT methodology for IT costs in the lasgulatory files (e.g.
BRUO & BROTSOLL). In these files, the IT costs we@mputed as a mark-up of 6 % on the costs alrdathrmined, a
percentage they found in a general study done byn&aon the average IT costs by industry sectee 8 7.2.2. of the
BRUO Rental Fee decisiorhttp://www.ibpt.be/ShowDoc.aspx?objectID=2383&larg3}.

This allocation is made without prejudice and adyease recognition.
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7 Network & IT Cost Models

7.1 Introduction

The Network & IT cost model treats the CAPEX castithe network assets and the IT assets as welieasperational

costs related to the network infrastructure andIfhénfrastructure/applications. The costs relatedhe customers are
treated by the ABC model.

The network staff and the IT staff of Belgacom m@rged in the organisation formerly named Inforomafifechnology and

Networks (ITN) and in 2008 named Service Delivengige (SDE).

The next picture presents the structure of BelgaB@mThe Network and IT staff is included in theslmess area BA50
(the largest part of SDE) and doesn't include a lmemof teams - the field operation teams- withie Bustomer
Operations (COP) which are directly in touch whie tustomers (ABC model). For convenience reasoribe sequel the
Network and IT staff will be denominated as “ITN-E0to remind that the Network & IT staff also indkes teams from

the Customer Operations department of SDE (thosariouch with the customers).

New SAP structure 2008 — Belgacom SA

Consumer BU

CBU

Customer Exp & Itellig.
= CEI
HR44

(o]
[a]
>

Business Developm.

BDP
HR46

Integrated Media Unit

MU
HR47

BA39

Enterprise BU

Business Developm.

Service Delivery Engine
SDE

BA50

Program Office
POP
HR35

Business Transformation
BTN
HR51

Solution Development
Sbv
HRS3

Infrastr.Deployment &

Field Operations - IDO
HRS5

Customer Operations

Service Center &Remote

Infrast.Oper.-SIO
HR37

National Wholesale

Ccws

HR40

BA=Business areas in SAP
HR=Personnel areas in SAP

Finance

FIN
HR22

BA34

Human Resources

GHR
HR26

Strategy
STR
HR33

Communication

COM
HR64

Legal
LEG
HR64

Corporate Relations

(e}
bl
#

HR64

Public Affairs

GPA
HR64

Ex Adv.Corp spons.

Events - CSR
HR64

BA20

Corporate Internal
Services - GSC
HR22
Business Serv,
Translation&Fleet

BA78

Facilities(+Catering)
Corp.Prevention
& Protection
Procurement
PUR

Logistics
LOG
Real Estate

This document describes the costing and allocatiethodology of ITN-COP CAPEX and OPEX resources.
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The first chapter introduces cost concepts. Thescosurred by ITN are introduced in the first sectof this chapter,
where the link between the model and the accourtouks of ITN is stressed. Ways to re-evaluatengtevork assets in
current cost accounting are further introduced.

In the second chapter the concepts defined initsiechapter are put into practice. The chaptatstgith an overview of
the general principles of the top down model.

The third chapter describes the network and IT aj@ral costs.

The next chapters illustrate how costs have rdadlgn allocated within and among the five netwoslels, i.e. access,
switching, fibre infrastructure, backbone and d&i&ch layer has its own specific rules to attribitgeosts.

In the last chapter an overview is given of theDAPEX cost allocation stream.

7.2 Cost Basein the Network & 1T cost model
7.2.1 Cost categories

The Network & IT top down model considers all codiectly linked with the network and with the Iffiastructure,
platforms and software. These costs include akkstiment costs of the network infrastructure andThimfrastructure as
well as operational costs (OPEX) of the networkfst# the IT staff, the material out of stock cestnd those related to
outsourced services.

The model also addresses costs indirectly linketl thie network and with the IT infrastructure: these support costs
related to building, fleet, power chain, cateripgrchasing, warehousing.

7.2.1.1 Direct costs

Depreciation costs and Capital costs

These are the investment costs; non-cash costsricgvthe depreciation of assets of the network afhdhe IT
infrastructure and applications as well as thelyezapital cost .

These costs are based on the accounting bookslgdidden where different asset classes are definieel nfodel cost base
is built on the same asset classes however twerdiff treatments are applied depending on the doofi@issets:

» for the network assets, a Gross Replacement Valwomputed, and further an annual cost is derivaegkdb on an
economical depreciation method

» for IT assets, the depreciations of the current frean the accounting books are used as well as¢h&ook values.

Note that depreciation costs also include somesdnstirred by other divisions.

Direct operational costs:

Labour costs cash costs covering salary and wages for NetandkI T staff. A part of the labour costs are cdiita’.
Material out of stock (MOS): cash costs covering the items fetched by Netwersonnel from the stocks. Items can be
further classified into office furniture, transm@s, switching equipment, data equipment , clothés.part of the MOS
costs are capitalized.

Services and other goods (S&OG)cash costs covering invoices paid to third partg the receipt of services or goods.
Typical examples of these costs are:

2 A part of the labour costs are produced fixed tasgFA). These costs are mapped on the relevaatsalsased on the description given by Network &
IT personnel. Typically, installation costs are PHAe reason for this is that an equipment coss dody cover the price paid to the supplier totbet
right hardware and software in pieces. At this ptire equipment can not yet yield anything unléss installed and integrated in the network. Hence
installation costs are produced fixed asset argliels are depreciated.
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e consultancy,

» outsourcing (e.g. to dig trenches in the area, teaance contracts),

» consumable purchases (e.g. clothes, office mat@a&ing material, etc.),
» research contracts (e.g. with universities),

+ GSM bills

* etc.

The direct operational costs are those incurre@ddgacom during the year and are extracted fromatto®unting books
from a variety of GL accounts.

The accounting books of Belgacom SA register auined costs per cost center. Cost centers ideatish a part of
Belgacom SA organisation; there are 489 differevst centers and they are hierarchically structw@ds to fit to the
operational organisation.

The Network & IT direct cost base is determinediiy combination of the cost center and the GL agtcdanomination:
the cost center information item to capture thoagspof the organisation that are network related & delivery or
infrastructure related, the GL account denominatiem to capture the network related or IT delivand infrastructure
related cost sources.

The following teams (IT&N and COP) constitute theat direct OPEX cost base of the model:
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SDE
Service Delivery
Engine
SIO cop
BTN IDO .
Business Sbv Infrastructure Service Center & Customer
i . Infrastructure operations
Transformation Service Development Deployment & Remote P
Operations .
Operations
Customer
Field
Operations
Cable teams Other teams
(per area) i (out of scope)

7.2.1.2 Indirect costs

Support costs these are the total costs incurred by non netveortt non IT departments but which support the core
activities of the network and of the IT departments

The divisions / departments contributing to thesdirect costs are Infrastructure & Facilities Magagnt (IFM), Real
Estate Management (REM), Business Services and fB%F), Corporate Sourcing and Supply Chain Mareyg
(CSM), Catering services (CTR) and FIN (accounigmpke).

These divisions/departments deliver services like

« Buildings costs linked to technical and office rooms.

» Fleet costs linked to the cars and vans used by netandk T personnel, both utility and management.cars
e Purchasing costs linked to the handling and the follow-upmaders.

» Warehousingcosts linked to stock management.

» Power chaincosts linked to the delivery of energy to offlmaldings and technical buildings.

» Catering

The use of some of these services is shared vhtr dfivisions.
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7.3 Methods used to revaluate the network assets

The regulatory framework clearly states that thet @ccounting systems of operators being declasedoainant on
relevant markets must be set based on Currenticosunting for the network costs.

The network & IT top down model ppp2008 therefoatculates current costs for the network relate@tas€urrent costs
have been computed as explained hereafter.

There are five methods to evaluate the currentevafithe network: reassessment of the current bovgnprice indexation,
by default “keep everything as it is”, and regutbt®st price based. For old assets concerning edmim still in service we
use a new method based on a fixed PPC2007. Eatihesé methods requires its own set of inputs. anly the
availability (or lack) of input which dictates tlhoice of the method. Nevertheless each methodthaslvantages and
disadvantages with respect to the others.

The inventory and price indexation methods assuma¢ network departments replace the equipmentsofissets by
equivalent equipment. The notion of equivalentugegfuzzy. An engineer would tell you that ovend there are always
more functions integrated in new equipment and tthey are always more cost-effective. It makesctivaparison between
different generations of equipment difficult. Thetion of equivalent has therefore been addressemligh the term
Modern Equivalent Asset (MEA). The assets mustdmaced by their MEA. The MEA is the replacemerstoaf the
technology expected to be in place within the pilagiiorizon. Note that this notion takes into adqdaihe introduction
speed of a new technology in the network. If neknadepartments plan to have replaced 50% of anealtinplogy by a
new one within the planning horizon, it makes nosgeto simulate the costs with higher percentageause the planning
takes into account the availability of the resoarnecarry out the work.

Find hereafter the rules that have been used:

O Technology still in procurement: use current prieg,. SDH equipment, DWDM equipment

O Technology to be replaced within the planning hmmizuse current price of the modern equivalenttagsg. some
PDH line system equipments are replaced by SDHvatarits.

O Obsolete technology: use current price of the modeyuivalent asset, e.g. the HDSL technology fghltspeed
services on copper replaces the less cost-effediM@3 technology.

O Technology grouped in: those assets will be revatliay another asset concerning the same technology

O Old technology not anymore in service: those asmetset out of scope and will not be revaluated

O Old technology still in service (in maintenance mpdhose assets are revaluated by an index médset on a fixed
PPC instead of index or inventory method. Old assstaluated by keep will keep the CAV value as GRC

O ATM technology: use the BIPT regulated cost priz@dlue the switching component of asset.
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7.3.1 Price Indexation

This is the most straightforward approach, provitiestorical costs are available. The investmentsefach year (from
1981 on) are multiplied by the price index of tleayconcerned. The price index is equal to the cdtthe current price to
the historical price of the equivalent service/protd

The method is refined by defining price indexesetejing on the nature of the cost. This is partityaue when costs of
a different nature experienced a different pricelaton. Typically, the labour index keeps growwile the equipment
indices tend to decrease. Three different typgwiot indices have been defined: the labour inttexjndices for services
delivered by external companies and the matergdxnNote that indices for services supplied bgewl companies vary
according to the asset involved. For example, sesvsupplied by external companies related to caddets, are in fact
outsourced labour costs for trenching and cablliation. In such case, a labour index has be@fieap Other external
services less labour intensive are resulting ieofhice indices, such as a fibre cable index.

7.3.2 Inventory

This is the best method to reflect accurately tteepof assets currently in service in the netwdike revaluation is merely
performed by multiplying the volume of each spectfipe of equipment currently deployed in the neknly its average
current unit cost. The current unit costs are basethe prices defined in the current frame agredsnee have with our
suppliers.

In terms of inputs it is the most demanding methbrequires an extensive inventory of equipment.

The inventory method has been used for data, swgchransmission and access equipment. Switchang id based on the
inventory reports delivered by the engineering iservTransmission and access data are obtained themechnical
database ITR. Data inventories are obtained freid fiperational tracking sheets.

7.3.3 Keep as it is.

The “keep as it is” method is merely what its nasags. We keep the price we have in the historicadanting books. This
method is only valid for costs with a very shorprderiation period or for software intensive progudtor the latter we
assume that on the one hand software developmelab@ir intensive but on the other hand the raplplving
programming environment improves the productivigmpensating for the higher labour cost. This resinita stable
software price. Another practical reason to selbet“Keep as it is” method is the amount bookedtten asset. If this
amount is small, the method has also been apphidtiis particular case, the effort to collecttal information about the
cost evolution outweighs the impact on the seremss.

7.3.4 Index Based on a fixed PPC

Old technology still in service (in maintenance mpdhose assets are revaluated by an index méthseld on a fixed
PPC.

If Belgacom has done some investments for keepinget technologies in service, we take those invagnalso into
account.

O Formula:

GRCyearN=[(GRCyearN-1) {1+ fixedPP(007)| +investmerstYearN
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7.3.5 TAM: Tilted Annuity Method

7.3.5.1 Theory

The purpose of this section is to describe howfilted Annuity Method (TAM) is finally implementeish the Current Cost
Accounting (CCA) based network cost model 2008.

The white paper “Treatment of fully depreciatedetssn the calculation of interconnect costs” ofalysys mentions 2
formulas for calculating annual CAPEX by making o$& AM:

Exhibit 4, p. B2

Exhibit 5, p. B3

In the 2001 & 2002 PPP models, Belgacom has chosen the formula of Exhibit 5,
p. B3. However, as from PPP2003, Belgacom impleeatktite formula that BIPT suggested.

ACCuY = F1,uY x F2,uY

where

F1,uY = (GRQuY, begin + GRQuY, end )/2

F2,uY = v (1 +WACCY) x [1-(1+AP@)/(1 +WACCY)]/[1-[(1 +APQ)/(1 + WACCY)] " Ly]
and where

- ACCuY: Annual CAPEX Cost of ass@tand year Y. It includes the annual depreciaticshtéwe cost of capital.
- WACCY: WACC of year Y.

- GRQuY, begin: Gross Replacement Cost of agsat the beginning of year Y.

- GRCuY, end: Gross Replacement Cost of agsat the end of year Y.

- APCpu: Annual Price Change of assget

- Lu : Lifetime of assett.

Remarks:

The formula assumes that:

. In the beginning of year Y was invested in an aaseltthat at the middle of each year of the lifetiof the asset
revenues will be generated.

. The annual price change is constant over therifetf the asset.

. The asset price does not evolve during the yearpiice changes only appear at January 1st.

The factor F1uY represents the value of asset i in the middieaf Y.

. The purpose of the arithmetic average of GRCbegin and GRQuY, end is to take into account investments or
disinvestments of asset p during the year Y.

. The arithmetic average of GRE, begin and GRQLY, end does not filter out the price evolution loé tasset p
during the year Y.

The difference between the formula of BIPT and fimenula of Exhibit 5, p. B3. of the white paper Ahalysys is the
factor 1 / (1 + APQu), which filters out the price evolution of the esg during the year Y.

The gross replacement cost (GRC) of assets atamtigydar point in time is calculated as the suraraall assets owned by
the business at that point in time, of the invesiintkat would be necessary to purchase and ingtall replacements for
those assets at that point in time (using modeuivatent assets if the existing assets are no loagailable or efficient).

The replacement value of assets, used for costingoges should always include the gross value efyeasset in use by
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the business (the current cost of replacing it withew, possibly modern equivalent asset), irraspeof the history of
depreciation of that asset in any financial accotmidate.

Lu : Lifetime of assef, i.e. the expected useful lifetime of the new agse

The depreciation period and the expected usetdirie of a new asset are defined differently. Thprdciation period
refers to accounting. The expected useful lifetoha new asset does not refer to accounting. érsetb the period that is
expected that a new asset will be used. The matorfao determine the expected useful lifetime ofeav asset is the
evolution of the associated operational coststh& asset will be replaced when operating becdomwexpensive. Another
factor is the appearance of new technology: itia future new technology will come-up it could battthe asset will be
replaced (even if it is not too expensive to opErat

7.3.6 Regulated cost price based asset valuation.

In 2008, the valuation of the ATM asset has begmatl with the BIPT BROBA model 2008.

In the ATM network architecture two levels of ATMisches are present: the local ATM switch, andadhea level ATM

switch, the area level nodes correspond to thedotmect areas used in BRIO, BROBA and BROTSOLhe function of

the ATM network is to provide switched Virtual Pathetween a port of a local switch and another pbttie same local
switch (local VPs) or of an area switch (nonloc&sy. For Virtual Path switching two equipments iak®lved: the ATM

switches themselves (also called switching fabaay the trunk interfaces to interconnect distafiMAswitches. In order
to access configured Virtual Paths, access interéguiipments are needed at the border of the tocaka switches.

The ATM asset contains the investment costs oéthgpments delivering switched Virtual Paths (ATdddl switches, the
ATM area switches, the ATM trunk interfaces for thackhaul links between the ATM switches) and theigment

delivering access to VPs (ATM interfaces for theM\Tributaries or clients).

The costing of the asset is thus decomposed indbkting of the VP switching equipment (backbone A&iyiipment) and
in the costing of the access to VP equipment.

7.3.6.1 CAPEX Costing of the VP switching component

This costing is based on the inventory of switchddual paths (local VPs, and non-local VPs) coofigd on the
Belgacom ATM network. Each virtual path is valuesing the BIPT BROBA VP tariffs 2008. Indeed, thePBltariffs are
cost based and are established using a bottomatimganodel.

However, the BIPT tariffs being full cost tariffthey integrate the ATM CAPEX, the ATM OPEX, the khaul
transmission costs (links between the ATM trunkerilaces), the IT costs and the overhead costslyigpdirectly the
BIPT BROBA tariffs would incorporate costs otheatthATM CAPEX costs in the ATM asset. Therefore tosting is
conducted in 3 steps:

The first step eliminates the IT, the overhead tiedbackhaul costs component from the BIPT taofiputing a tariff
structure free of IT/overhead/backhaul. The secstegp applies this tariff to the inventory of VP&lging ATM costs
containing ATM CAPEX and ATM OPEX. The third steplaulates the OPEX costs corresponding to the m&two
equipment amounts allowing the VPs of the inventang subtracts this cost from the ATM CAPEX&OPEXeTend
result is an estimation of the pure CAPEX costabconfigured VPs.

There are many advantages in using this approast;the BIPT BROBA tariffs per VP value comple®\¢tharacteristics
like Quality of Service, Peak Cell Rate / Sustaii@adl Rate ratio, distance aspect (local, nonl&$) and VP capacity.
Secondly, the BIPT tariffs also value other mater@sts directly involved in ATM like cabling invesent costs and ATM
management platform investment costs.
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7.3.6.2 CAPEX Costing of the ATM access component

The CAPEX costing of the ATM access component sebaon the detailed inventory of access lines gadmin ATM
switches; the source of this inventory is the IiRastructure inventory system. Only the tributhmgs are considered in
this inventory as the accesses for ATM interswitigks (trunks) are already valued in the VP switchcomponent.

The same unit costs of ATM ports as in the BIPTt®&otUp BROBA are applied on this inventory depegdan the
capacity of tributary line to come to the CAPEX tsosf the ATM access component.
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8 Network & IT Fully Allocated Cost Top Down Model
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o 4 4 &

i

—_—
Volumes

| Technical and operational info

I ntroduction
The aim of the PPP Fully Allocated Cost (FAC) modeio allocate all the known (historic) investmensts as

internal and external), by defining a causal retship between the general ledger and the endsaseices

(Figure 2-1).

Since the basic network infrastructure is used bgréety of services, a number of allocation keyslétermined
to distribute its cost between the services. Thalkecation keys are based on the usage of the mletwo

infrastructure by each service, which can be detexdhby using the information available in the tchl

databases. The model provides for each servicéadetbcost structure, i.e. for each service thelehprovides
the contribution of the different asset accounfsrational activities, materials out of stock, ssgvand other

goods, to its

cost.

Cost Sources

General Ledger

Figure 2-1

The objective of the FAC-Model

Causal
Relation

Full Cost Allocation implies that all direct sergicosts, as well as a part of the common costsllaeated.
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8.2 Basic components of the model

8.2.1 Cost Sources

Information Technology and Network departments lsarconsidered as a company offering end user ssriic
its clients. To deliver these services IT&N depamts invest in network and IT infrastructure, whéne
investments are characterised by the annual depietiand the remaining net book value. Of course t
network and IT infrastructure needs to be operatentder to deliver these services. For this puepbe network
and IT departments rely on material and servicesti8er goods delivered to the company, as well as th
available manpower and logistics within the compgtigure 2-2).

Depreciations || Cost of Capital

m) ETEEEEEE|, =
Services .......

Operational Expense t t

Material

End User
Services

(OPEX)
Manpower Logistics
Figure 2-2 Cost Flows
8.2.11 CAPEX

The data concerning the CAPEX in the network (ahmiggreciation, net investment value,...) is caredi
within the asset accounts. The model notably Usasset accounts from:
* IT&N (Information Technology and Network ): (ACLx#&C2xxXx)
» EBU (Enterprise): (AC6xxX)
e transmission equipment installed at the clientenpises (e.g. SYRAR, routers )
* equipment used for the data network (e.g. ATM dvat; X25 switches, ...).

8.2.1.2 OPEX

The data concerning the OPEX in the network anddmains are taken from the SAP GL accounts data.
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8.2.2 Cost components: definitions

8.2.2.1 Cost Pools

A number of Cost Pools (CP) is identified, whereteeost pool represents an aggregation of costesudrom
the general ledger (both depreciation and operaltiexpenses). A cost pool typically represents:

« atype of equipment (e.g. SDH Add Drop Multiplexer)

« atype of cable (e.g. interzonal optical fibre edbl

¢ the cost of a network management system (e.gSthel network management system)

* etc...

Cost Sources Cost Pools

A Type of Equipment
yp dup A Type of Cable

etc...

Network Management System

Figure 2-3 Cost Pools
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8.2.2.2 Network elements

The Network Elements (NE) can be considered tchbebuilding blocks of which the network infrastnu is
composed. They represent the different types ofesain different parts of the network (Figure 2-d4jd the
different types of equipment to be found in thewwek nodes (Figure 2-5). These network elementslmn
related directly to the data entities in the techhinfrastructure databases, so that the degreehimh they are
used by the various services can be determined.

Local Fibre Microwave Link ﬁ|

c=
i

Copper
Distribution

E|"’""‘~ z

LC C

Copper
Feeding

Interzonal Fibre

E=
cl

ZC
SN

‘| Zonal |=|ﬁ -
2= Fibre ~ )7

LC _|
| =i
itfg_et : Local Centre (LC) =
abine Zonal Centre (ZC)
Figure 2-4 Network elements: types of cables

Leased Line
SWITCH Cross-Connect
(DACS)
1 1
MUX
2M8 |
I
MUX DXC
8M34 TU
I I
MUX DXC
34M140 AU
Fibre OLTE _l I_ L16S
140M STM16
PDH SDH

Transmission Room Transmission Room

Figure 2-5 Network elements: equipment in netwartas
In many cases there is a one-to-one relationshipde® a cost pool and a network element, in pdatiouhen

the cost pool corresponds to a type of equipment type of cable. Some cost pools however, areatia to a
series of network elements.
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8.2.2.3 Network layer services

A Network Layer Service (NLS) is a service offetedone layer of the network contributing to eitlhemetwork
layer service in another layer of the network, @ah End User Service (EUS). We distinguish 4 kyerthe
network: the access layer, the backbone layerswitching layer and the data layer. The access layd the
backbone layer will deliver the basic network lagervices to the switching layer and the data layke trunk
lines between switches for example are realisesliiir 2Mbit/s transmission systems in the backbateork.
Hence we can say that the network layer servicemdl 2Mbit/s Transmission System for Switching” and
“Interzonal 2Mbit/s Transmission System for Switdii in the backbone layer are services offeredh® t
switching layer, which contribute to the cost o thwitching trunk network (Figure 2-6). The costN#twork
Layer Service is determined by the network elemiéntses.

| (Exc]
! Interzonal

Fixed Circuit
|

Copper Pair

=44

Transmission

{4
System k
Interzonal

Switching
Laye

-~ ________

Access Layer  Backbone Layer

Figure 2-6 Network Layer Services

8.2.24 Enduser services

The End User Service (EUS) represents the serffeeed to the client. It is composed of at least oretwork
layer service. The cost of for example the End &#wice “Leased Line 64Kbit/s” will be composediud cost
of its route in the backbone network, representgdhe Backbone Network Layer Service “Fixed Cirsuit
64Kbit/s”, the cost of the customer access lin@reasented by the Access Network Layer Service “@opp
Access Line” (Figure 2-7) and the cost of the nekwtermination equipment. We distinguish subscoiptEUS
and provisioning EUS, where the subscription EUfgeés the annual cost of an EUS, and the provisgpnoost
the one-shot cost to provision the service, i.edenect the client.

Access Layer

Backbone Layer

Figure 2-7 End User Services
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8.3 The Fully Allocated Cost Model (FAC)

The starting point for the product costing is dyfdllocated cost model. In a first step the conuiarend
products, the end user services, of which the wilstbe determined need to be defined. About 208 aser
services have been distinguished. Then, the inpsiismeed to be categorised. We distinguish 4 firzancial
inputs:

» Asset Classes: These contain the depreciationfen@Veighted Average Cost of Capital of the network
investments. See the chapter of the Tilted AnniMbthod. Note that the asset classes also contain th
Produced Fixed Assets (PFA), i.e. the manpower Mliaderial Out of Stock (MOS) linked to the
investments.

» Manpower: This category represents the wages spenhe different activities within Network and IT
departments. Note that this corresponds only towhges related to operational processes, such as
maintenance (both preventive and reactive), andigioming, and support activities (PFA not inclujled

* Material Out of Stock: This is the cost of the mitetaken out of the stock in the execution ofivas
operational processes (e.g. maintenance, repair).

» Services & Other Goods: This category represergsitiroices paid to third parties in relation to
operational processes (e.g. maintenance contracts).

The main part of the model consists of establishiagsal relations between the cost sources andnthaiser
services. The causality is reached by followingl@ng Block Costing (BBC) for the costs relatedhe network
infrastructure, and Activity Based Costing (ABCY the costs related to the operational activities keep the
model transparent, we opted for a layered appraadepicted in Figure 2-8.

Business Network End
Cost Process Cost  Network Layer User
Sources Activities Pools  Elements Services Services
Asset >
Classes
o
Manpower — >
P > ] C N N[L,|E| |[TOoTAL UNIT
COSTS COST
Material | B P E L U » ner ’ ner
Out of Stock |— P S S EUS EUS
Services & ¥ A
Other Goods| o
Logistics .
—>
ey ey ey ey ey Volumes
] Technical and operational info |
Figure 2-8 PPP FAC Model

8.3.1 Network Infrastructure Costs

The costs related to the network infrastructuréndp¢he annual depreciation and the Weighted AnQgedt of
Capital on the network asset classes, are allodatélde End User Service througiBailding Block Costing
(BBC) method. In the FAC-model the building blocks hdeen denominated Network Elements, which are
associated to cost pools.
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8.3.1.1 Cost Pools

In a first step of the BBC-procedure, cost sousigsh as asset accounts (or parts of asset accawats)apped
onto cost pools. A cost source can be either atalctor 100% to a cost pool, or it can be distrdoubver more
than one cost pool. The latter case occurs for pkanvthen different types of equipment are booketd dhe
same asset account.

Cost Sources Cost Pools

A Type of Equipment

A Type of Cable

=

Network Management System
ASSETS: ¢ /

etc...

Depreciations + Cost of Capital
Figure 2-9 Asset Classes - Cost Pools

To split cost sources into different cost poolsstadrivers need to be identified. To split the rdiltable assets
into a cost pool for access fibre cables and a post for backbone fibre cables, the drivers wél length and
size (the number of fibres in the cables), sineedbst of a cable is determined by its length édize (Figure
2-10). For the cable trenching costs, only the tlengll be the driver. To split assets containingrenthan one
type of equipment into cost pools (one for eacte tgp equipment), the number of equipment and theaost
per equipment type are the drivers used.

X.25 (DCS) network

Figure 2-10 Asset Classes - Cost Pools: example 1

Although there may be a certain degree of detaillable on asset level, this detail is not alwaresentative.
To give an example, for historical reasons theee\arious switch accounts, such as an asset actmutite

switch access line cards, an asset account foswiteh core, and an asset for the switch trunk caxbw that
the contracts with the vendors have changed, angtice of the switch core is included in the pra¢ehe line

cards, it is not possible any more to make therdisbn between the cost of the core and the cbsteline

cards, such that the switch invoices are booked oné asset only. Therefore we can not base oesselvto the
split between core and line cards on asset leiredest is not correct. And for that reason theagous switch
asset accounts will be aggregated into one switshpool (Figure 2-11).

AC: Switch Access Line Cards

AC: Switch Core 3 Digital Switch

AC: Switch Trunk Line Cards J
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Figure 2-11 Asset Classes - Cost Pools: example 2

8.3.1.2 Network elements

The physical network parts and the related costispare split into network building blocks, which kave
called “network elements” (Figure 2-12).

Cost Pools Network Elements

A Type of Equipment
P el A Type of Cable

etc...

Network Management System
Figure 2-12 Cost Pools - Network Elements

They represent the different types of cables ifiedght parts of the network (e.g. local copper eablccess
fibre, backbone fibre,...), and the different typdsequipment to be found in the network nodes.(kige
Termination Equipment, PDH Multiplexors, SDH Lineysems, Add Drop Multiplexors, Digital Cross-
Connects, etc...). In many cases there is a ooadoelationship between a network element andsapmmwl, in
particular when the cost pool corresponds to a bfuipment or a type of cable.

Some cost pools however, are split into a seriesativork elements. Typical examples are the cosispo
representing the network management system cokes.cdst of a network management system, such as SDH
mediation devices for the SDH-network, is allocatedhe equipment, i.e. network elements, monitdrgdhe
management system. For SDH the Digital Cross-Cdanat) (DXC-AU: 140Mbit/s) and TU (DXC-TU:
2Mbit/s), as well as the Add Drop Multiplexors (ADMare the network elements concerned (Figure 273
drivers are the number of network elements manageldthe complexity factor per network element. Tdiger
driver is used to take into account that the mamege of a DXC for example requires more resourcas the
management system than an ADM.
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Figure 2-13 Cost Pools - Network Elements: example

8.3.1.3 Network Layer Services

The next phase in the cost allocation process peptine usage of the network elements by the nktlager

services, using the technical information from dates such as ITR. The relation between networgr lay

services and network elements, expressed by dboceys, indicates to which degree particular oekw

elements (cables, various types of equipment) sed by each NLS. The cost drivers determining tkegs can

be:

» length: for fibre cable network elements

» capacity (e.g. number of fibres used, number oésiwts used, ...): for fibre cable network elemebigital
Cross-Connect network elements, etc...

* number of equipments used: the number of elemémtaigh which a network layer service is routed on
average.

» number of calls: IN-platform network elements

* minutes (call duration) combined with routing fastotraffic sensitive part of switch, trunk cardtwerk
elements

The NLS “2Mbit/s Transmission Systems for SwitcHifigr example, will be assigned part of the costtlod
backbone fibre cables (the cost drivers are thebeurof fibres used and their length), as well ag pathe
transmission equipment, both PDH and SDH (pro ttetausage of these systems). The same applies tdli8
“Fixed Circuits 64Kbit/s”, since the backbone tnamission infrastructure is a common infrastructusedi by
most services, though in addition this NLS willea® a cost contribution from equipment such as BA€ross-
connect on 64Kbit/s level) and SMUX (multiplexorultiplexing 64Kbit/s, 128Kbit/s signals into a 2Mfsi
system) (Figure 2-14).The example illustrates thatrouting in the network, and the multiplexin§ia@éncy, i.e.
the filling rate of the transmission systems, aftected in the cost structure of the network lsg@wice.
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Interzonal Fixed Circuit 64 Kbit/s

'\55|E|§ =
/=== «
sIE|E| = E|$\ |=,-_|%
L C ﬁ|
/ 1|=|5| / ==
SMUX _I DACS _I I_ DACS HSMUX
PDH PDH SDH SDH
MUX MUX DXC DXC
LC PDH PDH ZC SDH SDH ZC
OLTE OLTE L16S L16S
Cost
w %
H % | | % % % %
>

Figure 2-14 Network Elements - Network Layer Sewic
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NLS/NE MUX MUX MUX OLTE L16S DXC DXC ADM DACS SMUX
2M8 8M34 34M140 140M STM16 AU TU
Zonal 2Mbit/s X1 % Y1 % Z1 % Al % Bl % Cl% D1 % E1 %)
Switching
Interzonal Fixed X2 % Y2 % 22 % A2 % B2 % C2% D2 % E2 %) S19 T1%
Circuit 64Kbit/s
Interzonal Fixed X3 % Y3 % Z3 % A3 % B3 % C3 % D3 % E3 % S29 T2 %
Circuit nx64Kbit/s
etc...
Table 1 NLS/NE Allocation table

The NE-NLS allocation phase in the FAC-model, itually made of 6 successive phases. These phases ar
needed:
» in order to combine access NLS and backbone NLc®mstitute the end-to-end services at EUS level
» in order to correctly and causally account for ngmaent systems which themselves are often built on
data networks; these data networks are in turn rmhdata nodes linked via transmission NLS.

Globally, the 6 phases can be described as follows:

NE -> NLS1: the main access NLS (PSTN/ISDN lind3Sk lines , LL copper access lines), the main baokb
transport NLS are constituted from the NEs contiitguto them (2Mbs internal lines, data trunks,tshing
trunks, network management lines, network manageseuices, leased lines, access to data etc.)

NLS1 -> NLS2: the network management lines andisesvare allocated towards the internal lines,dh&
trunks, the switching trunks, the leased linesuncfion of the number of NEs monitored by the managnt
system and routing the lines under consideration.

NLS2 -> NLS3: the data trunks and the data nodesambined to form the ATM network services (PVCs).
NLS3-> NLS4: the other services built using ATMwetk resources are constituted (XxDSL, IP/VPN, nekwo
management network usually called DCN etc.).

NLS4 -> NLS5: the end-to-end management services@mposed of the DCN and the OSS services.
NLS5-> NLS6: the management services are attribitede data services, switching services they geana

At this stage all network resources, OSS resouacescausally attributed to the final NLS6 which dieect
representations of most of the EUS services.

8.3.1.4 EndUser Services

In the final layer, the cost of the end user sewi¢commercial products) will be composed of onanore
network layer services (which can be considerebetéechnical products). Once the cost to be akat#ai each
End User Service has been determined, the unitpewstervice can be derived dividing this costhmy olume
of the EUS.
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%
PDH

%
SDH

%
DACS

Access Layer

Cost %
% % SMUX

Figure 2-15 End User Services - Network Layer Sesvi

The cost of a PSTN subscription for example wilhgist of the cost of the access line (NLS from asdayer),
and the cost of the subscriber sensitive partesthitch (NLS from switching layer). To the costRBTN traffic
(per minute) will contribute the traffic sensitiyart of the switch (NLS from switching layer) artettrunk
network (NLS from switching layer, related to NS backbone layer). The cost of a leased line BiliSe
composed of the cost of the access lines (NLS faoness layer) if any, and the cost of a fixed diricuthe
backbone network (NLS from backbone layer), as shimmFigure 2-15. The cost of the contributing NitsIf
is composed of the contributions of various netwaldments as described in the previous paragraph.

So at the end, the contribution of the network @entosts to the various end user services hasdeermmined,
through allocation keys which are based on techaica operational information (Figure 2-16).

Network elements Allocation keys End User Services
Copper Pair X %o
Switch Line Cards y % PSTN subscription ‘
Switch Trunk Cards 2%
MUX2M8 y
etc ... :
OLTEL40M Zonal PSTN Traffic

L16S

DXC-AU »| Interzonal LL 64Kbit/s

etc...

Cost Network Elements

Service Volumes

Figure 2-16 Building Block Costing (BBC)
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9 The network and IT operational cost model

Business Network End
Cost Process Cost Network Layer User
Sources Activities Pools  Elements Services Services
Asset
Classes
Manpower
C N E TOTAL UNIT
- d COSTS COST
Material |—| B P = U" o » per
Services & A
Other Goods —>
Logistics [ L
—
4 4 4 4 4 Volumes
f [ Technical and operational info |
9.1 Cost objects

The ultimate cost objects of the operational castiehare classified as follows:

IT activity “7.2.5. Enhance, Maintain and Operaledpplications’ this activity consolidates all OPEX costs
related to the enhancements of IT applications (capitalized development mandays), to the proacive
reactive maintenance, planned interventions, cardiipns as well as all costs related to officeomattion
hardware.

EUS in some rare occasions, OPEX costs cannot rebsoba associated to a technology or technicafguiat
but rather directly to a product (End User Serjic&his can be the case for IT pre-study costhéndontext of
new products which will not necessarily lead toelepments on existing or new applications.

NLS1 (Network Layer Services —layer1):
e.g. NLS_X25D-channel: to aggregate technical ORBXts related to the D-channel access service
which cannot be related to more precise compo@NES of the service.

CP1 or NE:
a variety of cost pools which are in a sense pnetwork elements (cost pools gathering all equipme
of a same technology indifferent to the role witthie network) or a variety of Network elements.

AC2: a variety of asset classes pools used to aggregats directly related to assets (for example Sa®
equipment).

PRIMARY_ACT: these are all network activities defined withiogess 5 (Network Build & Maintenance). All

these activities are allocated to network enti@sl collect HR driven costs (remunerations, smaltemal
consumption) corresponding to these activities.
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9.2 Common OPEX allocation stream | T and Network

In the new ITN organisation, there are no distirgetges for IT cost centers and Network cost cenférss, a
same cost center may register IT costs togethérman IT costs.

The first goal of the allocation stream is to sepaall costs into IT specific costs and Networ&dfic costs.

9.2.1 GL61 accounts — Services and Other Goods (SOG)

The GL accounts in the 61 range register outsountgidtenance costs as well as miscellaneous cogsendy
staff (GSM, memberships, office material, intereagnts etc.).

The GL61 accounts were classified in two categories
» those that may contain some manpower related cgttamgoods
» those that clearly do not contain manpower relatedsumption goods

Each of these accounts are split in different agils (pools per technology and pools for HR relatests)
based on SAP detailed records.

9.2.2 GL62 accounts — Wages costs

The GL accounts in the 62 range register remurmratosts of salaried staff and manual workers, pners)
social security, bonus etc. Again, these costgegistered per cost center thereby mixing IT staiff non IT
staff.

Step 1

The allocation stream of wages costs first aggesgthte input data into two categories of cost pbasy similar
to cost pooling in the ABC model but at the levietost center): per level remuneration cost poots @rrective
remuneration cost pools.

Step 2

The corrective cost pools are allocated to thdgexl remuneration cost pools.

Step 3

The per level remuneration costs are split ovedTiNteamgroups based on the number of FTE of éaak in
each teamgroup. Indeed, to allow the separatidii @nd non-IT remuneration costs, we need to dalivn to
the level of teams.

Step 4

A fourth step is introduced to “cascade” the cadtthe overhead teams onto the executive teams gedniay
them. The output objects of these 4 steps are efkfim the module “OperationalDriven_HR_CP”, eacleob
being an executive teamgroup. At this point in &lecation stream a neat separation can be doneebet!T
related costs (IT teamgroups) and non-IT relatedscgon-IT teamgroups).
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9.2.3 GL60 accounts — Material Out of Stock

The GL60 account costs cover the cost of all kimidsiaterial taken out of the stocks of Belgacom ased for
the repair of network or the cost of small itemBi¢e material, GSM,...) consumed by the staff in domtext of
their daily activities.

These accounts are split in different cost pootetan stock item information within SAP.

9.2.4 Allocation of teamgroups to activities

In a previous section, the allocation of manpowevenh costs is explained ending in cost objectsnofiule

“OperationaldrivenHR_CP”: these objects gathetta remuneration and HR driven costs per teamgodtipe

ITN organisation.

The next allocation step aims at distributing thessts across the activities within the teamgroufiss

distribution is based on the effort spent by eamgroup on each activity. The definition of adi@g in the
model depends on the effort registration systemipyplace. Different systems are used dependinghen
teamgroups within the organisation:

FTE templates: these are sheets to be filled ireéasn responsibles.
A project and capacity management tool used withénl TN department by all employees.

The network activities are end cost objects of Nlegwork and IT operational model. A reporting oé tbost

breakdown per cost nature of the network activisassed to derive the allocation keys of netwailkted OPEX
costs towards network activities in the other paftdhie FAC model.
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10Top Down Copper Access Network Model

This chapter treats the Cost Pools (CP) and thevdtktElements (NE) of the access network.

10.1 Basic components of the model

The first objective of the access network (AN)he telivery of a connection between our customedsaur
telecommunication network where all services arplémented. The network boundary is in general twall
exchange. As described previously, the network aslenup of different network elements, its basiddaug
blocks.

The first step of the modelling process is the ntagppf assets onto cost pools. The second step owgbpools
onto network elements. The creation and definitbnetwork elements and cost pools is dictatedneyeccess
network architecture.

Find hereafter an overview of the access netwotk it8 main network elements.

Street | e e
Optlcal‘/ Cabinet """" A A A ..... .
g oo
Node L Be | By
o* i | Street LN - —
H *
Cabinet ‘e, Distribution ..
...... . + Network...
.............. s
street |
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. - "‘
. Feedin *

Tea,, Network _ e**
"S"supgupunnt’®

10.1.1Cost Pools

The cost pools, with their respective definitiore isted in the next subsections.

The access network architecture is based on twa teahnical solutiorfsto connect customers to the local
exchange: copper and fibre. No matter which satuisoselected, there are three locations wherepatgiit must
be installed: at the local exchange, outside, amldeacustomer premises.

10.1.1.1 Customer premises equipment

e NT1
NT1 stands for Network Terminal 1. It is the teration device of an ISDN-BA connection. NT1 is a ¢imed
multiplexer and line system. It is no longer capited now, but there are still depreciation costsrf historical
investments. The cost driver is the number of ISBAllines.

! There is a third one: radio links. They are docot®é in ITR and are attributed in the backbone ode
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As the NT1 is only used by the ISDN-BA service, @#ocation is straightforward to this service \lee
NE_NT1.

e Sub 2M systems and 2M line termination on copper

Multiplexing equipment and line system mainly ded for leased lines. It is able to groom sevet&#kbit/s
circuits into a 2Mbit/s.

 HSCU&VAM
VAM stands for “Various Access Multiplexer”. VAM ig new generation of equipment combining the
multiplexing and line system functions. It offer®l2 64kbit/s circuits or 1 128kbit/s circuit.
HSCU stands for High speed Connecting Unit. Twoigmgents are needed at each extremity of the link to
establish the connection. It is an older equipnofiering the same range of services as a VAM.
Since no distinction is made in the assets, the H&ad the VAM equipments are put together in theesaost
pool.

10.1.1.2 Copper plant

* Metallic Line Testing
Specific equipment, called “Teradyne”, tests theattie lines carrying PSTN and ISDN-BA services.

« MDF
MDF stands for “Main Distribution Frame”. It is @mgper device located in the local exchange or iatical
node, and is used to manage the copper pairs.istiie first flexibility point of the access netwoA customer
is connected with a jumper linking its copper gaiwhatever service (typically a switch).

e Pair Gain Systems
A pair gain system (PGS) allows Belgacom to savppeo pairs. Several PSTN or ISDN-BA lines are
multiplexed to be carried on one, two or three erpirs.

» xDSLequipment
ADSL (Asymmetric Digital Subscriber Line) and SD$Bymmetric Digital Subscriber Line) offer broadband
access to the data platform.

e Cu-Feeding
Copper feeding represents all the copper cablestddcbetween the local exchange or the local Higtdn
centre (LDC) and the street cabinets.

e Street Cabinet
The Street Cabinet is the second flexibility paifthe network. It houses a copper distributiomfeamanaging
the connection between the feeding and distribytairs.

e Cu-Distribution
Copper distribution is the cable network startiranf the street cabinet and following every stré®elgium.

e Copper Drop Segment
The copper drop segment is the final copper sects®d to connect our customers. It is a small dgpeable

(typically 4 wires) which is spliced on the distitibn cable in front of the customer house andrsrités house.

10.1.2Network Elements

We describe hereafter the different NEs of the s&tayer in terms of CP combination:
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10.1.2.1 Copper Drop Segment

This NE is made of the CP_Copper Drop Segmentllidgation flow towards NLS is driven by the volurok
each service requiring a copper drop segment rdgisioning process.

10.1.2.2 Local Copper Cables

Local copper cables are treated in 6 cost poalstinguish usage by xDSL services and PSTN sesvice

Pair gains avoid heavy investments in the feedetgork
Copper pairs freed thanks to pair gains can be bigeshy services (PSTN, ADSL, LL)
Trigger for pair gains are local cable saturation

10.1.2.3 Copper Feeding, Distribution, Street Cabinet & MDF

NE_Cu-Feeding, NE_Cu-Distribution, NE_StreetCabiartt NE_MDF are made of the same cost pools as
Local Copper Cables. Actually the only differenasvieen local copper cables comes from historicataes:
these four NEs are allocated to classical servib&IN and ISDN (and previously Telex) while locapper
cables NEs are allocated to new services such & Afaw copper,...

In order to avoid confusion between these four [d&g the local copper cables NEs, we add a suffithédr
name:

0 NE_Cu-Feeding_ PSTN_ISDN_Telex
0 NE_Cu-Distribution_PSTN_ISDN_Telex
0 NE_StreetCabinet PSTN_ISDN_Telex
o NE_MDF_PSTN_ISDN

10.1.2.4 NT1

This NE is the terminal equipment installed in thestomer premise in order to send and receive I8BN-
signals. It is fully allocated to the ISDN-BA sergb.
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11Top Down Fibre Infrastructure Model
11.1 I ntroduction

This chapter describes the allocation flow of thieré infrastructure from the Assets till the lewd#lnetwork
element.

Business Network End
Cost Process Cost  Network  Layer User
Sources Activities Pools  Elements Services Services
Asset
Classes
Manpower
P c N N E| |totAL| |unNiT
- COSTS COST
OMatfegal k—> B P = L U » per » per
ut of Stoc P = S S EUS EUS
Services & [—*| A
Other Goods —>
Logistics |[— -
. m —_—
o i i i afy Volumes

| Technical and operational info |

The Fibre (access or backbone) network elementgsept an end to end optical medium suitable tovepn
optical signals (lambdas). They correspond to tteble bundles” documented in the transmission iorgn
Together with the copper counterpart, fibre bundiesthe only network components spanning overdistant
nodes and form the ingredient that grant telecawices to span over distant geographical nodes.

The fibre bundle network elements are “lengthy’emlt$ in contrast to all other network elementshi hodel
which are seen as being located in a node. Tleagghly objects have a complex underlying strucinckiding
trenches, portions of cables, ducts, subducts amhates. Cable bundles are realized between twe sibes by
splicing together several fibres in different pon$ of cables, which are themselves blown throuéflerent
ducts (or subducts); subducts are placed or evamnbthrough one or more ducts, the ducts are bumiete or
several dig tracks. The tracks, ducts, subductcahté portions are documented in the FIDGI invengystem.

11.2 Split of the trenching and the ducts investment costs.

Cost sources:
Because the FIDGI inventory database documentsaeewell as backbone fibre cable infrastructlt@ssets

related to ducts and trenching are put together dommon cost pool. In doing so, the cost pool art®are in
correspondence with the FIDGI data.
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The CP_Trenching&Ducts cost pool gathers trenchiosts which are km tracks driven as well as doots
which are cumulated pvc km driven. The duct cosés reot directly track km driven because of the est
structure of ducts (microtubes/subducts/ducts).aBse the cost drivers are different, the pvc casth pure
trenching costs need to be separated: and th@nis blased on the cost nature structure of the iyimpassets:

Material Out of Stoclare pure pvc costs, hence purely driven by pvamek.
Capitalized manpower and external invoi¢egtsourcing) are trenching costs, hence drivekrbyracks.

Split of CP_Trenching&Ducts:

The cost pool is split into an access part and ckhimme part; the access part is further decompased
broadway part and in a non-broadway portion . il keys are determined from the FIDGI inventdatabase
and the investments on the broadway project.

The resulting allocation flow is obtained:

CP_Trenching&Ducts

/ Spare

CP_Trenching&Ducts

/ Access
-
CP_Trenching&Ducts /

o~

MNonBroadway

CP_Trenching&Ducts R‘“\
CP_Trenching&Ducts Backbone

Material Out of
Stock

External Invoices
& ManPower

CP_Trenching&Ducts
Broadway

Finally, the costs of the entity Trenching&Ductscess are fully allocated to NE_FibreAccess andctss of
the entity Trenching&Ducts_Backbone are fully a#ited to the NE_FibreBackbone. The costs of the
Trenching&Ducts_Spare are fully allocated to the NEenching&Ducts_not allocated. The costs relatethe
Trenching&Ducts_SpecificBroadway go fully to the NBrFutureServices.

11.3 Split of the fibre cable investment costs.

Cost sources:

Fibre cable (fibre material, blowing and splicingyestments are subject of separated assets. ahedisted in
the following table and are preliminary pooled adiog to their content into either “BroadwayFibrdG=

specific pool, or in a FibreCable cost pool, oamAccess FibreCable cost pool.

Since the beginning of the Broadway project, ddtexl fibre cable investments are booked in the 3431 That
is the reason why this asset is the only one thatisi a preliminary treatment to neatly separatad@vay related
investment. This split is merely based on the yemnrlestments in that asset due to the BroadwajegtoThis
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information is directly available in the financiaystems and is further indexed to actualize the utated
investments.

Split of the pool CP_FibreCable:

This cost pool gathers all the CAPEX and OPEX c@stduding support costs) related to all “non-tioay”

fibre cables; it is further split into Access Fitaed Backbone Fibre pools. The driver for thistdplthe number
of Km Fibre totalized for access or for backbonbe Walue of this driver is derived from the ITR émiory
database where all fibre bundles are documenteekhsas their length.
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12 Top Down Backbone Model
12.1 | ntroduction

The aim of the PPP Fully Allocated Cost (FAC) modeb allocate all the known investment costs ab as the

operational costs, to the various services whieh affered by Belgacom to its customers (both irgkand

external), by defining a causal relationship betwde general ledger and the end user servicesr@-itR-1).

Since the basic network infrastructure is used fbgréety of services, which is in particular true the backbone
network, a number of allocation keys is determiteedlistribute its cost between the services. Tladlseation

keys are based on the usage of the network infictete by each service, which can be determinedsbyg the

information available in the technical databases.

Business Network End
Cost Process Cost Network  Layer User
Sources Activites Pools  Elements Services Services
Asset - > >
Classes
Manpower
P C N N E| |totaL| |uniT
- COSTS COST
Material [ B P = L U » per » per
Out of Stock|— P —> — 5 S EUS EUS
Services & [ A
Other Goods —>
Logistics [ |
—_—
o O e Volumes

ﬁ | Technical and operational info |

Figure 12-1 The objective of the FAC-Model

In this chapter we will highlight how the allocatikeys between the Network Elements (NE) and thisvbé
Layer Services (NLS) for the backbone network atednined.
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12.2 Basic components of the model

12.2.1Network elements

12.2.1.1 Type of network elements and location in the network

The Network Elements (NE) can be considered tchbebuilding blocks of which the network infrastnu is
composed. They represent the different types olesaib different parts of the network (Figure 12-2hd the
different types of equipment to be found in thewwek nodes (Figure 12-3). These network elemenistua

related directly to the data entities in the techhinfrastructure databases, so that the degreehimh they are
used by the various services can be determined.

Microwave Link

=
‘l”‘

Backbone Fibre
|= -

o] o
Local Transmissior e -
Centre (LTC)

Access Zonal Transmissior

Fibre Centre (ZTC)
Access Backbone
Figure 12-2 Network elements: types of cables
/7 Leased Line
SWITCH Cross-Connect
, (DACS)
Y \_‘
ADM1 ADM1 DXC
(TMUX)|  [(TMUX) TU
ZTC I
Building DXC
AU
Switching Roonm
OLTE
i STM-16
_Fibre _ [ovis l
ADM16
SDH
Transmission Room
Figure 12-3 Network elements: an illustrative exéengf equipments in a network node

For what concerns the backbone network we arerdgwlith the following network elements:
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» Backbone and access fibre cable. The cable infietsiie going from the customer to the Local
Transmission Centre (LTC), Optical Nodes or Loc#tiibution Centre (LDC) included, is considered as
being the access part of the network. The backipameis that part of the cable infrastructure pdowj
transmission capacity between the LTC’s and Zomah3mission Centres (ZTC).

Also coax cables and symmetric copper pair calriesaken into consideration. The access fibre sahle
treated by the backbone model since they are douieiehén the technical database ITR. The same applie
for the 2Mbit/s systems on copper (HDSL).

e PDH (Optical) Line Termination Equipment ([OJLTELTE140M (140Mbit/s on coax), OLTE140M
(140Mbit/s on fibre), OLTE34M (34Mbit/s on fibre).

» PDH Multiplexers (various interfaces): MUX34M40, M2M8, MUX8M34, MUX2M34.

e LTE2M (2Mbit/s on copper, HDSL), DNT-2M and Syram(ltiplexing equipments with various input
interfaces and a 2Mbit/s output signal).

e SMUX: multiplex system for leased lines.

» DACS: cross-connect system for leased lines.

* SDH Optical Line Termination Equipment: OLTE-STM{8TM16 or 2.5Gbit/s on fibre), OLTE-STM4
(STM4 or 622Mbit/s on fibre).

+ PDH & SDH LTE also exists with microwave interfaces

*  SDH cross-connect systems: DXC-AU (cross-connec?©@4 or 140Mbit/s level), DXC-TU (cross-connect
on VC12/VC3 or 2Mbit/s and 34Mbit/s level).

e SDH Add Drop Multiplexers (i.e. ADM) of various tgp: AU or TU, different matrix size determining the
add-drop capabilities and different line systergrifatces.

« DWDM equipment: Ericsson, Huawei and Nortel equipimie OMT (Optical Multiplexer Terminal),
OLA (Optical Light Amplifier) or OADM (Optical AddDrop Multiplexer).

* Optical Line Termination Equipment (OLTE) used t@ble the transmission/reception of the Etherrest F
Ethernet, Gigabit Ethernet, Fibre Channel proto¢QitE-Ethernet, OLE-Fast Ethernet...) or to provide
ATM interfaces (OLE-OC).

12.2.1.2 Network topology and equipment functionalities

The network topology and equipments functionalitié® not documented as such in the transmission
infrastructure database. However, for modellingppses, it may be interesting to categorise the aré&tin
layers and to classify the equipments accordinghtgir functionalities. In this way, dedicated abtion
approaches can be set up for distinct networkiesitit

Actually, the network is made of a core expresgilag core normal layer and a regional layer. Thegers are

constituted of rings objects (Figure 12-4):

- the core express rings connect the main ZTC oféteork, with an under laying DWDM network.

- the regional rings connect several LTCs to one ZD8e ZTC node can bind more regional rings (clover
structure).

- the core normal rings connect several ZTCs to tiv€Zbelonging to the core express layer.
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LTC REGIONAL CLUSTERS : 453 LTC

LTC

Figure 12-4 Backbone network layers

Equipments used to build ring structures are ADMdArop Multiplexers). These ADM are classified argo
NE_EXPRESS_RINGS, NE_NORMAL_CORE_RINGS, NE_REGIONRINGS.

Other ADM are used to perform

- grooming functionalities used to aggregate variopsit signals into limited outputs in order to redithe
required tributary interfaces on ring ADM.

- cross-connection functionalities: ADM equipmentseasbled together to emulate a Digital Cross Connect
This solution gives higher cross-connection cajitédslthan a single ADM.

- terminal multiplexer functionalities used to aggregPDH signal (EO,E1,E4) into an STM-1.

12.2.2Network layer services

A Network Layer Service (NLS) is a service offetedone layer of the network contributing to eitlhemetwork
layer service in another layer of the network,@meah End User Service (EUS). The backbone laydrdellver
the basic network layer services to the switchaget and the data layer. The trunk lines betweeéttises for
example are realised through 2Mbit/s transmissj@tesns in the backbone network. Hence we can sdythib
network layer services “Zonal 2Mbit/s Transmissi®@ystem for Switching” and “Interzonal 2Mbit/s
Transmission System for Switching” in the backbdeger are services offered to the switching layemijch
contribute to the cost of the switching trunk netw(rigure 12-5).
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Figure 12-5 Network Layer Services: an illustratexeample of NLS (fixed circuit access
to data; 2Mbit/s trunk for switching).

We can distinguish backbone network layer sengcesd as, for example:

e Zonal 2Mbit/s Transmission Systems for switchingetzonal 2Mbit/s Transmission Systems for switghin
between either adjacent zones or non-adjacent zboeal junction 2Mbit/s Transmission Systems betwe
Basic Switching Units (BU) and Remote Switching t9{(RSU). These NLS concentrate transmission costs
related to the switching 2Mbit/s backbone trunkisey are further processed and allocated in theckiniy
layer of the model.

« Fixed Circuits of various rates: analogue, sub-2fi{nx64Kbit/s; 1< n< 31), 2Mbit/s, more than 2Mbit/s.

A fixed circuit is that part of a leased line usivackbone infrastructure. It is called a fixed gitbecause it
remains unchanged, whether there is traffic orr ihat, unlike the switched circuits in the switoitayer
which are set up on a call by call basis.

» Data trunks of various bit rates (from 2Mbit/s t®@bit/s Transmission Systems). These data trurks a
regrouped and handled under several Network Layemwi&s. They concentrate all the backbone
transmission costs related to the data networks@HeLS are further processed and allocated to data
services in the data layer of the model.

The cost of a Network Layer Service is determingdhe network elements (cables, equipment) it usés.the
objective of this chapter to show how the costhef betwork elements can be allocated to the vabaackbone
network layer services.

12.3 Transmission Cost Allocation

12.3.1Network entities definition

Prior to presentation of the cost allocation methadd used drivers, the hereunder paragraphstgveetails of
the definition of network entities used into thensmission world.

12.3.1.1 Line systems

The basic transport capacity between nodes of #u&kldone network is provided by the line systemdina
system is a high-capacity transmission systemawosfyort an aggregation of connections betweenrhiaa®n
centres of the network. The line systems are thigh“lways” in the network. A line system consists aof
transmission medium (mainly fibre in the backboremork, although also some microwave links are piece,
copper and microwave links in the access netwarldatrry the transmission signal, and the equipraeiioth
sides terminating the signal, the Line Terminatmuipment (LTE).

The SDH systems range from STM. (140Mbit/s), over STM-4 (622 Mbit/s), STM-16 $2Gbit/s) up to STM-
64 (10 Gbit/s).

! SDH = Synchronous Digital Hierarchy
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The older PDH systems (which are gradually removed from the agtwonly remain in the access network)
range from 2 Mbit/s, 34Mbit/s to 140 Mbit/s systems

12.3.1.2 Transmission systems and multiplexing hierarchy

To exploit the high bandwidth of transmission meslieeh as fibres, a number of low capacity signedsl€d
“tributary signal$) are combined into a high capacity signal (caltedigregate signd) which is transmitted
across the line system. This aggregation of sigisatsalled multiplexing. It implies that the lingssems are
shared by different transmission systems, andttfet cost will have to be distributed accordingihe SDH
STM16 line systems for example can carry 16 VC4&stithes 155Mbit/s). We say that it has a capadity®
VC4 time slots. Through the routing informationtfre technical database we can determine how muygdcits
is used (i.e. how many time slots) on each lingéesydy each type of transmission system (Figuré)12-

The concept of multiplexing can be applied in savsteps, i.e. the higher order transmission systbemselves
can also be composed of lower order transmissistes)s. The capacities of the different transmissimtems
are standardised in what is called a multiplexariehy.

. PDH
2 Mbit/s Multiplex Hierarchy
8 Mbit/s
~ 4 . 2 Mbit/s

34 Mbit/s
~ 4 . 8 Mbit/s

140 Mbit/s
~ 4 . 34 Mbit/s

2Mbit/s ~ 30/31 . 64 Kbit/

SDH
Multiplex Hierarchy

(34/45 Mbyi VC4 ~ 63 VC12
VC3 ~ 21 VC12

)

VC12 Ui STM-N ~N . VC4

STM-1 = 155 Mbit/s
STM-4 = 622 Mbit/s

(140 Mbit/s) STM-16 = 2.5 Gbit/s

*VC = Virtual Container

Figure 12-6 SDH hierarchy

12.3.1.3 WDM layer

DWDM (Dense Wavelength Division Multiplexing) is et to increase the usable bandwidth of fibre optic
cables. It is a multiplexing technique combiningesal optical signals onto one fiber.

While SDH technology allows transmission speeddiline of 155Mbit/s (STM-1) up to 10Gbit/s (STM-64,
DWDM 32-wavelength system installed on one fibragte carrying one SDH STM-16, has a total capadity o
80Ghit/s.

! STM = Standard Transport Module
2 PDH = Plesiochronous Digital Hierarchy
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VC3
(34/45 Mbit/s) VC4 - 63 VCI12

VC3-21VCIi2
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STM-4 = 612 Mbhit/s
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(140 Mbit/s) STM-64 = 10 Ghit/s

WDAM

Wavelength Division
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_ A2 A3 Multiplexor

Multiplexor Fibre ! >

Figure 12-7 the WDM layer

The DWDM wavelengths (also called colors or lambda® multiplexed on one single fibre using Optical
Multiplexer Terminals (OMT).

If the distance between the two OMT is too larggigtally, more than 80-100 km), an Optical Line Alifipr
(OLA) is used to compensate the fibre attenuation.

If only a set of wavelengths needs to be extraatitéd from/to the DWDM signal, an Optical Add Drop
Multiplexers (OADM) will be used.

While DWDM is mainly used in the backbone netwdtlgan also be deployed in the access networkafiael
customers with high bandwidth needs. Nevertheld®s,access network will mainly make use of cheaper
equipments offering limited wavelengths (typicadlyr 8). In this case, we talk about CWDM (CoarsBW.

Another means of increasing the bandwidth on aleirfilpre at low cost is to use WDM cards called
Combiner/Splitter. This technique allows transmgtitwo signals on the same fibre by using bothhef tivo
basis transmission windows of the optical spectiiim,1300nm and 1550nm.

The WDM layer can be seen as an intermediate lagween the fibre assets and the line systems. [&hel
WDM layer receives the cables cost and indirectis aas the transmission medium for the line syst&éms
transports.

12.3.1.4 Ring objects

Add Drop Multiplexers are often assembled in a sticture allowing the protection of the traffierotection
mechanisms exist which enable to switch from a wagrlath to a protection path in a few millisecands

The Sub Network Connection Protection (SNCP) orNhétiple Section Shared Protection (MS-SP or MSP)
protection mechanism both require working pathseased to dedicated bandwidth and protectiongath
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12.3.2Allocation methods and used drivers

The cost allocation process is based on the treatmiethe routing information directly coming frothe
transmission inventory database. In this databeseh entity (fibre cable, line system, transmissgstem and
equipment) is assigned to unique reference nunibder.routing tables provide the detail of the cotinég of
each individual entities and interdependencies &éetwthem. This permits to ensure that every filable;
equipment or transmission system will be relatedi atiributed to the various network layer servigsisig it.

Also, the usage of the ADMs forming the SDH ringslétermined from the same inventory.

The other ADM with different functionalities andetidXC needed to interconnect the different ringtets also
require a specific allocation process. These egaiftsnare modular, which means that the connecteacies
can strongly evolve in time (additional line obtrtary interfaces).

12.3.2.1 Modular equipments

The direct attributable costs of a modular equipnaee attributed to the various NLS connected.t®@lie driver
used is the bandwidth of the services.

12.3.2.2 Meshed network

The driver used to allocate the costs of the egeigmthat are part of the meshed network is thewuord
bandwidth.

These equipments can be defined in contrast ttéeiously paragraphs being the non-shared infrestre
equipments and the non-modular equipments.

Each service linked to an equipment is associatesl “signal stack” which describes the differeminmission
systems used to carry the signal across the netwik information is directly provided through theocessing
of the routing information.

The allocation of the equipment costs can be détedhrby processing the signal stack attached todieng of
the service.

12.3.2.3 Fibreinfrastructure and WDM network

The routing database provides all the necessaoynation concerning the fibre cable bundles: cabigth,
cable size, interdependencies with the transmissjetems using them.

In the first place, the routing is used to disttébthe total backbone fibre capacity among the taxelled
entities that make use of it, the rings structumed the meshed network. The used driver is theuroed fibre
length.

Then, the fibre infrastructure allocation will beade depending whether the cable bundles are makmgf the
under laying DWDM network, CWDM, combiner/splittequipment or not.
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12.4 Conclusion: The Backbone Cost Structure

The cost structure of each of the backbone netlayér services serves as an input to determineaise of
other network layer services supported by the bac&bor to determine directly the cost of end ssevices. As
we already mentioned, the cost of the trunks fdtching will be treated further by the switching deb and the
cost of the data trunks will be handled by the datalel. The cost of fixed circuits will contributiérectly to the
leased line services. However, some of the fixeduds are used for networks of Belgacom itsel§hsas the
data networks (X.25, ATM). The cost associated whtse fixed circuits, a fraction of the total cofthat type
of fixed circuits determined on a volume basisré¢fere contributes to the cost of data trunk nekspand will
be further treated by the data network model (FdLi-8).

End User Services

Switching Data
FAC-Model FAC-Model
Fixed Circuits Fixed Circuits
itchi Data
Switching for Leased Lines for Data
Trunks
Trunks 100-X % Networks
X %

Backbone Network Layer Services

Figure 12-8 Further allocation of backbone netwtayer services
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13Top Down Switch Model

13.1 Basic components of the model

13.1.1Cost Pools

Cost Pools consolidate all kinds of costs (deptigieof assets, labour, material out of stock, mew & other
goods, support costs) in technical groups offedifigrent functions.

In the switch model, there are five families of €Bsols:
1) Basic Switch Platform

2) IN Platform

3) Control & Supervision of Switch functions

4) Charging

5) Platforms/equipment for specific services

13.1.1.1 Basic Switch Platform

This is the main family of switch cost pools. Itntains the whole infrastructure to provide basicTRSand
ISDN calls.

The switches spread throughout the network canabegorised into three types of switch nodes. E¥ehely
share lots of common parts resulting in economgoalfes, they each perform some specific tasks. &Ve the
basic unit (BU), the remote unit (RU) and the tiaswitch (nowadays called CAE). We will take as#r look
at the network and these switches in order to wstdled how they perform their work. In the year @0e last
analogue switches were taken out of service. Heax&om the 2001 model, only digital switches taiesn into
account.

The switch network architecture is built througteimconnections between these three types of nddebe year
2000, the network architecture has been simplifi@klgacom now operates in a 2 layer network. [boal
exchanges (RU and BU) are the lower level, thesttsuCAE) make up the higher level.

In Figure 13-1 the structure of the CAE networlsli®wn. All prefix zones are grouped in 8 areaachEarea
contains 2 CAE to handle all the transit traffic.

October 2009 Page 75 of 95



be|QOC©m COSTMODEL 2008

Figure 13-1 CAE switch architecture

13.1.1.1.1.1Basic Unit

A Basic Unit (BU) is dimensioned to manage the @mions of 10.000 customers or more. The hardwaialyn
consists of a switch matrix, the customer line sadd the 2Mbit/s trunk cards (Figure 13-2).

Billing
Statistics | Processors| PSTN
board
" . Access Network
Signaling -
owards
ISDN-BA < »
board customers
ISDN-PRA
2 Mbit/s board [¢
Network Trunks
RSU ¢ »
junctions Backbone Network

2 Mbit/s towards RU

Tone &
Clocks

Figure 13-2 Basic Unit

The switch matrix sets up the connections wherooosts call, which is the main function of the switGhe size
of the matrix depends on the number of connectedsaclines and trunks (to other BU or to underlyitg). The
larger the capacity, the larger the matrix. Thenemtion between the matrix and the customer coppis is
performed by the line cards. There are severaktgbdine cards, but the main ones are for PSTRNSBA or

ISDN-PRA lines. The matrix and the line cards allaystomers, connected to the same switch, to aahll ether,
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but they can not call customers linked to anothétch. For this to be possible, the BU’s have tacbanected to
each other through 2Mbit/s trunk cards. 2Mbit/s\kreards are sensitive to the traffic which is testminated
locally, i.e. the traffic between customers notrmeeted to the same switch.

Beside these 3 elements, there are still otherl ascthe processors generating the “Call DetailedoRis”
(CDR) for billing the customers, and the signallimgdules through which the switches talk to eatieiot

Until 2002, the switch contracts foresaw in a prnE® equivalent line (one equivalent line equalé4&bps
channel). This changed however in 2003, when neitcls contracts became applicable. These contiets
based on a “maintenance mode”, which means thahavéonger foresee to order any extra capacity. The
switching network has reached saturation. The munab customers or the amount of traffic is expede
decline rather than to rise. The contracts specifyice per piece of equipment, or per performd#osorking
hours), in case replacement or other intervensarecessary.

In order to be able to still estimate the globdueeof the switches, studies have been performadtvert the
price per part to a price per switch (fixed cost)l per line (variable part).

13.1.1.1.1.2Remote Unit

The remote units (RU) share a lot of hardware whth basic units, in particular the line cards amel 2Mbit/s
trunk cards (Figure 13-3). Compared to a BU, aniRidcomplete with respect to the matrix and thecpssors.
It does not have a complete matrand all the processing for call handling is parfed by the BU hosting the
RU. Because of this incompleteness, an RU can ndt as a stand alone unit. It needs the suppaat®, its
host, to be able to perform its task. This linkvietn an RU and BU is set up through the RU junstiénom a
transmission perspective, a RU junction is a sin2pihit/s transporting proprietary protocols for e control
by the host. Every call going beyond the RU is et and handled by the BU through the RU junctions

AR

W CE| |spn-BA

board

-

CE
PSTN ¢ »
board

towards BU

2Mbitls s\fb\\\%&\\\\\\\\\%\\\\\\\\\j
N
N\

Access Network
Towards

customers

board

R

\&\\\\\\
NK N Functions performed by the
&§\\§\\§§§\\§§\\\\\ Eosting 1hepRT‘J dbyihe BU

The more traffic on the customer side, the more 2Mb  it/s are needed between the RU and the BU hostingt  he RU.
Junctions between RU and BU are traffic sensitive.

Figure 13-3 Remote Unit

The RU’s have been deployed for several reasors,ntain one being economic. An RU requires less
maintenance work. No software upgrades are needeel it is the software of its host, which contrifle RU. A

RU may also be deployed to shorten the copperrdistan the access network. In this case they dledcDC
(Local Distribution Centre) and are located in #lteess network.

1 An RU is able to switch local calls, i.e. betwemrstomers connected directly to the RU, but uveey strict
conditions.
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13.1.1.1.1.3Trunk Unit

It is not possible to connect all basic units toleather. This would not be cost-efficient, since many 2Mbit/s
trunk cards carrying traffic between a pair of BOul have very low usage ratios. To overcome thiblem, a
hierarchy has been introduced in the network. BAlks are interconnected through Trunk Units, nowadzafled
CAE (Covering Area Exchanges). The main differewitd a BU is that Trunk Units do not have any costo
line cards. Otherwise, they are completely equipped

Processors
Sianallinc
Backbone 2 Mbit/s 2 Mbit/s Backbone
Netwnrk Trunks Trunks Network
Tone
& Clocks

Figure 13-4 TrunkUnit

The table below clarifies the differences betweéh BRU and CAE at the level of the customer linedsathe
matrix and the 2Mbit/s trunk cards. The three typeswitches do not include all these costs.

2 Mbit's Switch Matrix Line Cards
Trunk cards
Trunk Site yes yes No
Basic Unit Site yes yes Yes
Remote Site yes (only to the host BU) no Yes

The analytical accounts are not detailed enougteliver all that information. Despite the fact thhe cost
drivers defined above are based on elementary eaging rules, they can not be distinguished as &och the
financial records (the asset classes), since atorigal switch contracts were completely differémttheir
pricing approach (based on equivalent lines, réthem on separate parts).

We proceeded in the following way. The number afiegjent lined in service at respectively the trunk and the
customer side of each switch unit, taking into aetdhe technology (Alcatel or Siemens), are exéchérom the
switch database. They allow us to split the totet in 3 parts: RU, BU and CAE (Figure 13-5).

! An equivalent line (EL) for a PSTN line is 1. ABDN-BA line is 2 EL worth, an ISDN-PRA weights 30daa
trunk 30. These numbers are used in the switctracis with the vendors.
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switch - switch - switch -
RU BU CAE

Figure 13-5 Split of switching costs in 3 switchdy

13.1.1.2 IN Platform

Some services request the deployment of additif@alires on top of the basic switch network. Tyihicthese
services request user friendly guidance for thetoroer, fast access to centralised service databases
centralised management of service data. Currehtget services are implemented on the intelligetwaork
platform. The Intelligent Network (IN) is an araditural concept. The functions supporting the dloleawvork
services are concentrated into intelligent nodd®s€& nodes contain the software, the databasetharidgic
needed to manipulate the necessary informatiorsudh IN allows an independent service creationaaodntrol
independent from the underlying network, i.e. thsib switch platform.

=

X.25
(point-to-poaint)

SCP

SCP

Trunk Network

IPSN

SSP

SSP IP

Switch

Switch Switch

Figure 13-6 IN network
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The main IN components are the SSP (service swicpoint), the SCP (service control point), and $MP
(service management point). Several entities ofiégpe exist. A detailed description of thesdding blocks
can be found in the paragraph of the IN cost atlona

At this stage, six explicit cost drivers are idéat as cost pools: CP_Voice Mail, CP_IN Hardwani¢h
contains both SCP and SMP), CP_IN software (i.enegd system software to run the platforms), CP-IN
Applicative Software (for the management of specstervices) and two specific components: the IN C3RP
platform and the IN VMS platform. The IN platforis also consuming resources of the basic switchktru
network (the SSP-functionality in the CAE and LEX).

13.1.1.3 Control and Supervision

Control and supervision is about the remote orllo@nagement of the switch infrastructure. Thisasfructure
contains a lot of different types of equipment whinay, or may not, be dedicated to independenicgsrvin
Figure 13-7 the mapping of the assets related traloand supervision, and the cost pools, is shown

Specific AC SOG Specific AC,
SOG SOG
‘ |
 J A 4
omC TMN - TIM TRC

Figure 13-7 Specific equipment

CP-OMC

Operation and Maintenance Centres supervise, aoefignd control the switch units. A specific netkyaralled

Megapac, interconnects the switches and the OMEh Bwitch is connected to an OMC, where severakssr
(HP and Motorola machines) control all parametéth® switched services. It is via the OMC and Megapac
network that commands can be sent to the swit@drebreports from the switches are sent via the QM@e

personnel in charge of monitoring the switches thed traffic.

e.g: Some equipment can simulate calls to observeuhadty of service.

CP-TMN-TIM

TIM is mainly assigned to the surveillance of &k tBelgacom switches and to the monitoring of Bedgais
SSN7 network. For the supervision of the switcfigs] has handled mainly three categories of alarms:

- software alarms concerning the switching activities

- hardware alarms from the switching equipment

- hardware alarms related to the environment of Witckes

13.1.1.4 Charging

Charging is about collecting and processing cdtirination to charge the customer for the consunesdices.
Specific software and hardware perform this task.

CP-TRC
The termination registration centres collect a# ihformation from the basic units to populate tustomer
invoice database. The parameters of the callsraepsed to generate a charging ticket.
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13.1.1.5 Specific Equipment
Several units/devices are dedicated to specifidces: the OPS Platform and PABX.

13.1.2Network Elements

The Network Elements (NE) are the building blockshe switch network infrastructure. The NE areimed in
such a way that they have an unique cost allocatiten A further split of cost pools into NE is ke for the
basic switch and IN platforms. For the other caxilp, there is a one-to-one relation with the nekvedements.

13.1.2.1 Basic Switch Platform

As explained in a previous section, our switch cais used to be based on a flat rate per subsdiitee

Consequently the line price covered the matrix disiening. That element is more traffic sensitivehilev

customer lines are more access sensitive. Thasigessary to identify in the flat rate, whichcgatage of the
price is traffic sensitive and which part is nohifis illustrated in the table below where thetqusols for line
cards are split into an access sensitive part, wisicalled switch — access, and a traffic serssigiart, called
(local or CAE) switch — traffic peak. The wordegk” indicates that the switch is dimensioned oakpeaffic,

rather than on the average traffic, or on the velwwer 24 hours.

Elements which are not dimensioned on peak trdffit where the split is more correct when consideneer the
total traffic volume, are grouped in a separatea@® NE. This covers some computer applicationscanthin
operations.

The current percentages access — traffic peakemedbon expert quotes from our suppliers. Eactpoaent of
the switch was analysed, and attributed totallpamtially to the access or traffic part. When takthe number
of components and their price in considerationpearall percentage per switch type can be caladilate

L switch - RU | | switch - BU | | switch - CAE
access
w ¥ v
switch - local switch — CAE switch —
access traffic peak traffic peak

Figure 13-8 switch types and their allocations

13.1.2.2 IN platform

There is a one-to-one mapping between the costspaodl the network elements voice mail and IN VMS
platform.

The cost of the IN CNA/SRP platform is allocatedtie CP_switch — traffic as it is serving all thaffic types

by providing standard messages (e.g. when thedcpdety cannot be reached).

For IN Software, the cost of the generic softwaradded to the cost of the application softwarerder to map

it to services at a later point.

The IN hardware cost pool (containing all hardwapart from voice mail, CNA/SRP and VMS platforms) i
split onto the different components of the IN Ateliure listed hereafter.

NE_SCP platform — high end;
NE_SCP platform — low end;
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NE_SMP platform — high end;
NE_SMP platform — low end;

NE_IN - CPU
NE_IN — RAM
NE_IN — disk

SCE = ®rviceCreationEnvironment

SMP = ServiceManagemerRoint

SCP= ServiceControl Point

SSP= ServiceSwitchingPoint

IP / SN=IntelligentPeripheral ServiceNode

<E

Service SW
Service Data Model

Currently by the IN
Vendor

SCP

Service Logics

Alldata
for real-time [ ﬂ m‘

Call treatment < [

s

.~ N7 Sign. Network\\\
INAP protocols ISUP or

PRA IN PLATFORMS

SSP
v SWITCHING NETWORK

Figure 13-9 IN platform

SSP

The IN platform uses a technology based essentiallgomputers. It implies that capacity prices kéeggpping.
That is the reason why the IN assets are deprediat years only. The allocation keys for the retnelements
have been based on the replacement costs of thiatfdrm. This was achieved by asking the techrpeaiple of
Belgacom IN platform to evaluate the cost, usirdatoprices, for the hardware and software compaenaiithe
IN network. The ratios of the IN-network elemensisoto the replacement cost of the IN-platform, wsed to
split the amounts of the cost pools.

IN HW

__allocation key:
estimated cost I.N. HW gomponents

INSCP | [INSMP| v \ e
platform | | platform
high endh | high end ||| IN CPU || IN RAM || IN disk

| low end [ low end

Figure 13-10 IN Hardware Network Elements

13.1.2.3 Control and Supervision

There is a one-to-one mapping between the cossoal the network elements.
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13.1.2.4 Charging
There is a one-to-one mapping between the cossoal the network elements.
13.1.2.5 Specific equipment

There is a one-to-one mapping between the cossoal the network elements.

13.2 Cost Allocation

In this section, the cost allocation rules arertfi They are mainly based on the cost driversdeéfin the
previous part of the document.

13.2.1Cost Allocation for the Basic Switch Platform

13.2.1.1 Customer access sensitive

In the basic switch platform, a group of Networkyea Services (NLS) is customer access sensitie{SDN
and PSTN accesses.

These NLS cover the cost of the access lines tewlitehes, which is mainly the cost of the access plugged
into the switch.

Eventually these NLS are combined with the NLS rdkdi in the access model, such as the copper pair fo
example to reach the customer’s home. The costsepted by these NLS covers the physical connection

between the customers and our switches. Refeletadbess model to get more details. The combinafitmese
NLS results in the cost allocated to the End UsswiSes (EUS) which are sold as the service suttsani fees.

PSTN PSTN line
@ access (access domain)
Xa va  ar
@ PSTN
subscr. X 25

Figure 13-11 NLS — PSTN Access

payphone

Figure 13-11 shows that some PSTN access linesaarenly used to connect our customers but alsupport
other services: payphones and X.25 indirect aceesse

13.2.1.2 Traffic sensitive

We proceeded in a step by step approach. Noteeticdt step is kept independent from the previous tme
avoid dead-ends.

The objective is the reconciliation of the backbleS with those of the switch model. On the onedhame
have the transmission capacity of the backbone hwadteying the switch trunks. On the other hand,hage the
trunks connecting all the switches to each othet esrrying a mixture of switched traffic. To achgethis
reconciliation, a common ground must be found, Whidll be based on routing factors.

Besides the interconnection traffic, there ard stiher NLS to cover the fixed cost of the interaeation
services. The 2Mbit/s trunks interconnecting Betgaand the OLOs are mapped onto the NLS_POI (Rdint
Interconnection). We make a distinction betweern ©0 (OLO Interconnect Traffic) and POI BIT (Belgam
Interconnect Traffic). A second distinction is readetween LAP (local access points, connected tB/EBE
switches) and AAP (area access points, connecteBXJ.
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13.2.1.2.IROUTING FACTORS

The routing factors indicate to what extent thdedént traffic types consume the resources of gteork. They
are the cost drivers to allocate the backbone arittts resources. The routing factors are multiplley the
“injected” traffic minutes, to become the “routettaffic minutes. It is in fact this number whichdicates the
load of a traffic type on a specific resource. Theources to be allocated are either switch fatts the
processors in the local switch) or transmissiondbes that are servicing switched traffic (e.g. 2omanks
interconnecting two switches).

13.2.1.2.2TRAFFIC END USERSERVICES

Instead of a one-to-one relationship between th8 Bihd the EUS, there is a one-to-many relatiorfshipertain
traffic types (see example hereunder). This istdube definition of the NLS, which group traffigoes sharing
the same characteristics with respect to theirimgut For example, no distinction is made betwegraiarea
interconnection traffic from fixed OLOs to Belgacpsince they are routed the same way and they owngioe
same amount of resources. This implies that, m$esf transmission and switch capacities, theyegrévalent.

T

EUS_IAA interconnection - OLO
to BGC

| EUS_Consultel 090x Traffic |

| EUS_Infokiosk service Traffic - OLO to BGC |

NLS_IAA
interconnection -
Fixed to BGC

EUS_Universal Access Number Traffic - OLO
to BGC

EUS_Split Charging Traffic - OLO to BGC

VR

| EUS_Freephone Traffic - OLO to BGC

Allocation Key : # minutes

Figure 13-12  split of one NLS traffic into seveEAJS traffic

The general principle to allocate the NLS is basedhe relative volumes of the traffic types asatsd with the
same NLS.

In some cases the allocation process is more camplas is the case for the IN platform. For exémnphe
NLS_AFS (advanced freephone services) are divided tine different traffic types by analysing themher of
calls and the complexity of the IN intervention madl type (traffic towards an OLO or traffic trdated to a
Belgacom geographical number).

13.2.2Cost Allocation for the IN Platform

Only the costs of the platform running the IN seed are tackled here. The costs linked to theidrgénerated
by the IN services have been addressed in theatlosiation of the basic switch platform (13.2.1.2Zhe cost
allocation of the voice mail platform (ending iretBEUS voice mail) and the IN VMS platform (absorledhe
EUS I.N. capacity for new services) is also segar&tom the elements below and needs no furthdaeagon.
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The key issue is the identification of the coswers. A prerequisite is the understanding of evdirynetwork
element. Therefore they have been explained inndw bullet points. Once identified, the relativervice
volumes are delivered by IN technical people farheeost driver.

SCE = ®rviceCreationEnvironment

SMP = ServiceManagemerRoint
SCP=ServiceControl Point

SSP= ServiceSwitchingPoint

IP / SN=IntelligentPeripheral ServiceNode

\\\3 ] 4;
o
U= Service SW
Service Data Model C””‘ij‘e“%’ dt:)yr the IN
All data o
for real-time [ i [

Call treatment <

= Service Logics

s

// N7 Sign. Network\\\
INAP protocols ISUP or

PRA

sSSP sSSP IN PLATFORMS
\_/ SWITCHING NETWORK

Q Service Switching PointSSP)

A service user can, from anywhere in the netwankpke the service by dialling the service prefixe Hets
access to IN services through a Service SwitchinigtRSSP). Not all our switches are equipped withSSP
function. For those not equipped the network cambgns of normal call routing reach a SSP.

The SSP acts as the access point to the IN plagfoitnis an additional function integrated in thasic unit
enabling IN call identification and management. @oeipt of an IN call, the SSP finds out what sevis
requested and collects all the necessary informatiopass on to the Service Control Point (SCPYirQuthe
whole processing of the IN calls, the intelligeetipherals (IP) of the SSP act like the mouth dmddars of the
SCP. Every time the SCP wants information, it iat¢s with the SSP. It is referred to as a transackvery SSP
function is dimensioned to handle a maximum nundfesimultaneous transactions between the SCP and th
SSP.

Information between SSP and SCP is carried thradbghiCommon Channel Signalling Network (CSSN) using
the protocol Number 7 (SSN7). These channels darepsthrough the trunk network, which is itself lbain the
backbone network through 2Mbit/s links. So far, tbet for the signalling capacity is not taken iatwount.

The Intelligent Peripheral (IP) supports the intérdty with the service user. This is the mediab@tween the
service logic in the SCP and the service user.dnyntases services require verbal guidance toettwice user
(e.g. “Please enter your credit card number”) orclvthe user has to react. The announcement mogatésrm
announcements. The service user sends back informit the IP either as DTM#signals or strings of text.
This data is translated (DTMF decoding) by the DTM&dules and then forwarded to the SCP for proogssi
The sequence is fully controlled by the SCP big the SSP which acts.

a Service Control Points(SCP)
The SCP contains all the intelligence of the s@&wjd.e. the service logic. It works in real-timmedds equipped
with service databases. The service logic procebgsegarious information received from the SSP @ecides on

! DTMF = Dual Tone Modulation Frequency: The tonegrate when pressing a key of a telephone.
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the next steps according to the service scenahe.Kind of requests coming from the service logiwards an
SSP range from setting up a connection to monigogients.

The SCP is composed of three basic parts:

. The hardware: a basic platform cost for each SC8;gssors (CPU) and memory (RAM and disks).
While the CPU processing time is driven by the nermiff simultaneous transactions, the memory remérgs

are driven by the memory space requested by thvécsatatabases for example. Each of these compohesta
cost which can be clearly identified. Secondlye thilisation of the components by different seegids
estimated, based upon measurements on the platforfifeese measurements are executed in peak traffic,
executed by the I.N. personnel. Queries on the platforms reveal how much CPU, disk space etce. ar
occupied for the treatment of the different sersice

. The generic IN software: the set of generic softn@mponents developed by the vendor and defining
the capability of the IN platform. They are shabsgdall IN services running on the platform. As sttic generic

IN software is a fixed common & joint cost. We disil to allocate its cost according to the appheasioftware
cost consumed by the services.

+ The service application: it is the application sfieglly developed for the service. This applicatidescribes
the service scenario managing the communicatiom thiéd SSP. As such, the service application iseal fdirect
cost and is directly mapped onto the right servithe allocation key for the application softwesdased on the
total investment on software per service. The pide for the software is obtained through a yeanbhdate of

the list of purchase orders, obtained from the &dspnnel. Only the cumulated purchases for soévear new
and still active platforms are taken into accouiftis is important since between 1998 and 2001sexNices
migrated to a new platform, any older software gtneents must be considered out of scope.

O Intelligent Peripherals and Service Nodes (IP/SN)

To enhance our competitive position, Belgacom ohtiied a combined Intelligent Peripheral / Serviaaé\
(IP/SN). The IP/SN is the combination of an SCP andP function. Note that IP/SN is no longer imgggd in a
switch, it is an external device connected thro@jhbit/s links. The IP is used to offer enhancedruse
interactions such as speech recognition, annountsmeoice mail, etc. The SN combines a servicerobn
function, a switching function, a service creatfonction, a service management function.

Following services are currently running on theSIR/

. Remote Telecontrol of COMFORT services

. Home Control of Calling Line Identity Restriction
. Message Waiting Indication

*

Some basic Interactive Voice Response Applications

QO Service Management Poin{SMP)

An SMP contains all the functions necessary to stpthe technical and commercial management of the
intelligent network and services. It includes reeebhaintenance, performance management and statistic
analysis. The SMP has a direct interface to theagament terminals (in some cases an interface tivih
national OMC - Operations Management Center) fromckvcommands can be sent - such as “create agalli
card subscriber” - and to which reports can be.Sem connection between the SMP and the SCP ferpesd

by point-to-point X.25 connections. The cost drs/éar the SMP are the same as the ones for the SCP.

O Service Creation Environments(SCE)

The SCE is the software platform on which IN sesgi@re created, developed and deployed. The SCEncan
principle, allow service providers to create seggitndependently from the IN vendors. The costedsifor the
SCE are the same as the ones for the SCP.

13.2.3Cost allocation for Control & Supervision

The control and supervision equipment is used &ious tasks ranging from provisioning and confégion of
plug-ins (access line cards, trunk line cardsyaffit management. Getting information to underdtdre internal
cost structure of these applications is practicatigossible. Consequently, a lot of questions eftedpen. Let's
take for example the OMC system. The system cordigthe customer line cards during line provisignim
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activation of the Comfort service. The cost drif@rthese tasks is typically the customer accessvolume. But
the OMC is also used to configure the routing affic. Which percentage of its costs should gchi® ¢ustomer
lines and which percentage to the traffic? To amgtvese questions, we should have a very goodhngigthe
software because these tools are first and foresudistare intensive.

NE-OMC
These network elements costs are allocated aceptdithe number of calls for the different typegraffic and
are mapped onto the traffic NLS (Figure 13-13).

NE-TMN-TIM
This network element cost is allocated per minofdsaffic and is mapped on the traffic NLS (Figurg-13).

R 4 )
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NLS - Incoming M(OLO) Traffic

NLS - Incoming INTERNAT.
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NLS - Incoming INTERNAT
(M)OLO Traffic

NE - TRC
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NLS - Outgoing IN Traffic

NLS - Outgoing INTERNAT.
Traffic

NLS - Outgoing Interzonal A
Traffic

NLS - Outgoing Interzonal B
Traffic
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NLS - Outgoing Local Traffic

# of minutes managed by
a standard Switch

# of calls managed by a
standard Switch

NLS - Outgoing Paging Traffic

NLS - Outgoing Spec.Serv. Traffic

TARAAAATAAATRIAY

datRtRIatRtRtRIRINRIRt

NLS - Outgoing Zonal Traffic

- / \_ /

Figure 13-13  Allocation rules for Control & Supesion and Charging

13.2.4Cost Allocation for Charging

This one is quite straightforward since every galherates a Call Detailed Record (CDR). The caogedis thus
the number of calls. Note that interconnection iegplthe generation of special records. As it is meally
possible to get insight in the software to spli Hoftware cost, they are handled as normal CDR.

13.2.5Cost Allocation for Specific Services

There is a one-to-one mapping between the netwerkemts and the end user services for PABX.
Semaphone services are fed by the specific semapdmsets and an IN-contribution via the NLS_Pagifigis
IN contribution is zero since it is since long dapated and there are no new investments.

The OPS Platform is split towards EUS_OPS Natiomdbrmation Traffic and EUS_OPS International
Information Traffic according to the number of sallOn top of that, the traffic costs are addeddnysidering
these calls as an average as interzonal A traffic.
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14 Top-Down Data Model

14.1 I ntroduction

This chapter highlights how the allocation keyswmstn the Network Elements (NE) and the Network Laye
Services (NLS) for the data networks are determined

The main data network at Belgacom is the ATM nekworhe ATM network is used to implement data
connectivity (also called Virtual Paths) betweetadzccess equipment and data edge equipment wieesnd-
user services are provided. Data access equipmenfBSL/SDSL bitstream aggregations equipment (also
called DSLAM), data edge equipment are Broadbantess Servers (referred to under the acronym “BAE"),
VPN/MPLS routers, VideoOnDemand routers. In additiqppure data connectivity is also provided to
interconnect LAN at distant customer sites.

Since 2002 Belgacom has the obligation to transpBBL bitstreams for OLOs to local or to regional M
switches. This regional connectivity is ensuredtigh the ATM technology.

Swibel is a data network used for network supeswisiand is at service of other products and sesvidethe
transmission, switching and data network.

Recently, Belgacom invested in Ethernet/MPLS tetdmo which will later take over the functions cumtky
ensured by the ATM network and the SDH transmissietwork. Therefore the costs related to these new
investments are isolated in the model and parkedsipecific pool.

Except these new investments, the overall dataarktarchitecture is now aligned as much as possiiite the
BIPT model and with the underlying assumptionsBROBA model.

Different components can be identified:

» The DSLAM network composed of the DSLAM equipmemd dhe DSLAM-ATM regional backhaul
links.

» The Regional ATM networks composed of the local A$Mtches, the Area ATM switches and the
ATM-ATM regional&core backhaul links between lo@ald area switches. In fact there are 8 regional
networks corresponding to the 8 interconnect anead also in BRIO.

In accordance to the BIPT BROBA model, these Raginetworks implement data Virtual Paths (VPs)
of different capacity. The BIPT model differentistiocal VPs and non-local VPs; local VPs establish
data connectivity from a port on a switch (localanea) and another port of the same switch; noakloc

VPs establish data connectivity from a port in@aleswitch to a port of an area switch.

» The ATM-ATM express backhaul links ensure data estinity between the areas.

» The various data egde equipment implementing l&yfanctions and higher level services (Broadband
Access Servers for IP routing and traffic policingideo On Demand servers , IP-VPN routers for
MPLS based VPN services, etc.).

» The access ports on the regional ATM networks grgmihysical access to the data VPs of the regional
ATM networks.
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Similarly to the other network technologies and dara (transmission, switching, access copper)déia
network model is a step wise allocation flow stagtfrom direct cost sources (data equipment assets)
crosses 12 intermediate steps ending up at theéJSadServices level .

The numerous intermediate steps are necessargén tr allow other network domains to contributéhe
data network construction: the transmission netwalltication flow provides the capacity links betwee
data equipment (available at NLS1 level), the nétvaxtivities allocation flow provides the datawetk

staff related costs (available at PRIMARY_ACT lgyethe logistics allocation flow provides the
accommodation costs related to the data equipragatlgble at CP3 level).

The global allocation view is presented in Figude 1

Four main streams can be separated: the ATM ressiceam, the data access equipment stream,tithe da
edge equipment stream and the copper line stream¥SL services).

14.2 ATM data allocation stream

As described above, the ATM network provides regidransport capacity as Virtual Paths (VP) subject
the BIPT BROBA model; the allocation flow has bedigned on the BIPT BROBA model objects.

14.2.1From Assets to cost pools

The ATM allocation stream originates at the assdtiation level. The ATM asset is decomposed in
regional ATM VP switching (backbone equipment) améTM access interfaces.

The asset cost (CAPEX cost) of the VP switching ponent is based on the inventory of VPs configured
on the ATM network using the BIPT BROBA tariff (gnthe ATM CAPEX component of the tariff, the
OPEX and backhaul components have been extraddedpuse BIPT BROBA tariffs per VP are purely
cost oriented, they provide a convenient way tiveehe CAPEX cost of each VP.

The asset cost (CAPEX cost) of the ATM accessfimtercomponents is based on the inventory of tityut
trunks ending on an ATM switch (the regional intgritch trunks are not in the scope as they aregdite
BROBA VP switching component). These tributariesk lthe data equipment from outside the ATM
network to the ATM network.

The two constituents of the ATM asset are separatddo cost pools: ATM Backbone Equipment and
ATM Access interface.

14.2.2 ATM regional network and ATM regional
tributaries (CP2-NLS3 allocation steps)

As the ATM Backbone Equipmenbst pool carries the investment costs of allaeai VPs, the costs are
simply propagated in different stepsAGdM Regional Transportlevoted to represent the ATM regional
networks.

In the intermediate steps, thaiMM Regional Transpoiis completed with building and power related costs
OPEX costs and the regional interswitch backhast(nly the backhaul transmission costs, noAfiel
interfaces).

The ATM access interfacesost pool carries the investment costs of ATM riaees for all ATM
tributaries: these are the data links between nbi Aata equipment or customer CPE data equipmeaht an
the regional ATM networks. Also the interfaces waflog to leave a regional ATM network and to enter
another regional ATM network are members of théutdries. Note that the ATM interfaces for the
regional links between ATM switches of a same regicATM network are thus not included in the
tributaries.

The ATM access interfacesst pool is distributed towards the backhaul cijes of these data links. The

driver used is the “%lnvest_of consumed_interfacds? percentage of investment value of the interfa
capacities occupied by those links.
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14.2.3ATM based services and constitution of
Monitoring network DCN-Swibel (NLS3-NLS4
allocation step)

The purpose of this allocation step is to eliminde ATM tributary data trunks to the different\see
platforms and to attribute the ATM regional netwerébjectATM Regional Transporto the service
transported on it.

Except forDATA Trunk ATM-DSLAMNd forDATA Trunk ATM-ATM Expresthe tributary data trunk can
be directly associated to a technical service.

Driver: Direct

14.2.3.1 DATA Trunk ATM-DSLAM:

The networklayer serviceDATA Trunk ATM-DSLAMmodels the links between the DSLAMs and the
closest ATM switch of the ATM regional network. Heelinks are the DSLAM-ATM backhaul links also

modelled in the BIPT BROBA model: the BIPT moddbeates a portion of these costs to “BROBA-end-
user-line”. The “BROBA-end-user-line” is represaht@ the data model by the Network Layer Service
xDSL_Connectivity.

Driver: bandwidth_used

In the BIPT model, the portion of the ATM-DSLAM Hdwaul link cost to end user line is calculatedrees t
ratio between the bandwidth used by XxDSL serviegsus the bandwidth installed for xDSL servicedsTh
ratio is taken over in our data model.

14.2.3.2 DATA Trunk ATM-ATM EXxpress:

The network layer servid@ATA Trunk ATM-ATM Expressaptures the links between the ATM switches at
area level (non local switches). As opposed toptevious ones, these links are not in the scopief
BIPT BROBA model.

Driver: %VPBandwidth

The cost of these links is distributed to variogsviees as a percentage of the amount (cumulated
bandwidth) of inter-area VPs configured for thesevises. The source used to compute these amaints i
the ATM inventory database from the Umbrella operatl inventory system.

14.2.3.3 ATM Regional Transport

The ATM regional transport networks are fully canged (all components required to build the networ
are present in the modelled object) at NLS3 leeeptovide the network function iATM Regional
Transport The costs are now allocated to all services usiadgRegional transport.

Driver: VP_valuation

This is done based on the value of the regional ¥édigured on the regional ATM network for the

different service categories. The CAPEX VP valuatims already been used to calculate the valuleeof t
backbone VP switching component of the ATM netwasiset. This component is completely included in
ATM_Regional_TranspartJsing the value of used regional VPs as driveceeds to deaggregate a large
part of the NLS3 cost (ATM equip part) in the categs of services defined hereabove and also desds

October 2009 Page 90 of 95



be|QOC©m COSTMODEL 2008

to take into account VP characteristics like Peak Rate, the Sustained Cell Rate, the Qualityaiise,
and the distance aspect (local, non-local) that éésimpact costs of other cost contributors.

14.2.3.4 Swibel (NL$4 allocation level)

For monitoring and administration of network equénn purposes, an internal IP Data Communication
Network is built to interconnect Operation SuppBystems (OSS), Mediation Devices and the numerous
network equipments. This internal network is narSedbel and is made of IP routers interconnected by
backhaul lines (internal leased lines) configuradte transmission network and by ATM regional ViRSs.

the NLS3 level of allocation all ingredients foretlswibel network are present (transmission backhaul
appear at NLS1, dedicated IP routers at CP3, ATdvreal VPs at NLS3).

14.2.4Monitoring the network (NLS4-NLS5 allocation
step)

The purpose of this allocation step is to elimirthieDCN-Swibel cost object and to allocate ithte t
various networks or service platforms accordinthinumber of equipments monitored.

Driver: #TMN_points
The estimated amount of equipments having a Teleuwartation Management Network- IP stack in each
category. These amounts are retrieved from thearktimventory system.

14.2.5BROBA, Access to Internet, Access to Explore
services (NLS5-NLS6 allocation step)

The purpose of this allocation step is to eliminde remaining technical objects of the data networ
come to full network services. At this stage, stecal blocks remain:

Swibel_transmission
Swibel_switching
xDSL_ATM_Regional_Transport
xDSL_Connectivity

14.2.5.1 Swibel_transmission

The costs of the Data Communication Network devatethe administration of the transmission network
are allocated to the services delivered by thestrigsion network that is the large variety of lelase
capacities (leased lines, access lines to dataorietw(IP-VPN), interconnect links, PRAs, etc). &ldhat
these costs are particularly required to guarahie&ervice Level Agreements with the customers.

Driver: Cumulated Nbr visited transmission functions

The allocation is based on a measure of the anafuatjuipment that needs to be monitored for a given
service. The more equipments must be monitoredrtbee alarm traffic will occur in case of problems.
From the inventory system, the detailed routingfigomation data has been used to compute the cueulla
nbr of equipments involved in the different leasagacities.

14.2.5.2 Swibel _switching

The costs of the Data Communication Network devatedhe administration of the voice switching
network are allocated to the various voice traffiges delivered by the switching network.
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Driver: Volume of successful calls

14.2.5.3 xDSL_ATM_Regional_Transport

As a result of the allocation flow, thédSL_ATM_Regional_Transpoobject records the costs of all VPs
dedicated to ADSL, SDSL services (access to inteaeeess to BILAN or IPVPN, BROBA VPs, VolIP,
VoD). In this allocation step, this cost is sptittheir contribution to a variety of broadband s=zs.

Driver: VP_valuation
Similarly to section 14.2.3.3 and for the same @aasas exposed in that section, the value of thiemal
VPs configured on the regional ATM network for thifferent services is used as driver .

14.3 Data access equipment stream

The data access equipment stream treats the adated to the ADSL/SDSL broadband connectivity
service (also called bitstream service). Data acepipment stream considers the costs between and
including the DSLAMs and the access ports to thé/ifswitches. In the model the broadband connectivity
service (or bitstream) is capturedxd¥SL_connectivityat NLS4 level)

14.3.1From AC1/AC2 to NLS4: the network
ADSL/SDSL bitstream service

The stream originates in the asset AC1546 accayftinthe investment in DSLAM equipment and goes
straightforward up tdNLS4_ xDSL_connectivityntermediate allocation levels (CP1-to-NLS4) seto
complete theNLS4 xDSL_connectivitgervice with other components originating from estlstreams:
Network Primary activities, backhaul links betweBSLAM-ATM (see section 14.2.3.1), building and
powering costs at CP2 level.

14.3.2From NLS4 to NLS5: shift

One to one allocation (100%); no special split tremt or enrichment in this allocation step: it is
introduced to synchronise the data access equipstreratm with the ATM allocation stream.

14.3.3From NLS5 to NLS6: ADSL/SDSL bitstream for
Retail and Wholesale

In this step the costs of the network bitstreanviserNLS5 xDSL_connectivitgre split in a variety of
wholesale and retail services bitstream services.

Driver: Volumes in bitstream lines of each NLS6 category.

14.3.4From NLS6 to EUS: Retail and Wholesale ATM
based services

Eventually, in a last step the broadband ADSL/SB8ivices being fully constituted at NLS6 level aosv
split into specific retail and wholesale producéséd on the volumes in the respective markets.

Driver: Volume in lines in respective products.
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14.4 Data edge equipment stream

The data edge equipment (Broadband Access ServEi-Brernet Management Server - IMS) stream is
quite straightforward and runs directly from thedfic assets accounting for their investment talsahe
end level services which are the retail/wholesal¥SIkx fast internet services. The BAS and IMS
equipments are a direct cost to the variety ofilfetaolesale xDSL services and are distributed adicg to
their volume.

14.5 Copper line stream for data services

The copper line stream originates in the coppeesedomain (see section 10) up to the NLS1 level of
allocation and flows directly towards the end lesetvices which are retail/wholesale xDSL fastrim¢
services and the BROBA —End User Line service. ddyper line is a direct cost to the variety of xDSL
services and is distributed according to the comsiam of copper lines by the respective xDSL sezsic
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Figure 14 - Data ATM allocation flow

151T CAPEX cost allocation stream

The IT CAPEX cost for the model 2008 amounts to shen of the depreciation of 2008 and the WACC
(weighted average cost of capital) of 11,2% appigethe Net Book Value (NBV).

The depreciation 2008 and NBV of the following asdasses categories are considered:
» 1724 Network Management-SW-Configuration&Routingridg.
» 1731 TMN-Trouble ticketing&fault management (Netoo
» 25 xx
» 44 xx

Those asset classes are exclusively identifiedTas All assets of those categories are depreciated 4 years.
Each of these assets is allocated to the uniquectiVity “7.2.3. Develop IT applications (CAPEX mandays) /
capitalised IT material”.

These costs are pooled together with other IT castsone unique IT pool namedAfL IT COSTS
(CAPEX+OPEX).
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