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Abstract

Key word : Fixed telecommunication network, Fixed termination rate, Network

interconnection, Long run increment cost (LRIC), International benchmarking, Price cap,
Power purchasing parity (PPP), Next generation network, Bill & Keep.

This project “Research on the fixed network termination rate regulation”, delegated
by NCC is to study the rate regulation for fixed network termination services. Each
network in general has a SMP position for termination on its network, so it is necessary
to regulate its termination rate.

In order to facilitate fairness, competition and efficiency in fixed telecommunication
market, the authority formulate the regulation regarding access to and interconnection of
networks, impose the operators have to follow the obligation of network interconnection,
and the pricing should be cost oriented, fairness and nondiscrimination. The SMP
operators should comply with the principle of unbundled network element, and the pricing
methodology of termination rate should adopt the TELRIC methodology.

This research study the regulation of fixed termination rate, focus on the fixed
network structure, cost pricing methodology and related regulation for fixed termination
rate in comparative countries. This project also set the recommendation rate for the
reference of regulate price, pricing method is based on international benchmarking
approach.

The content of this research can distinguish into four main parts. First is analysis of
the calculation methodology for network termination rate; second is review the
development of fixed telecommunication market and regulation of fixed termination rate
in comparative countries; third, we adopt international benchmarking approach to
compare the fixed termination rate in other countries, then use statistical method to set the
recommended rate for next four years; and fourth, we provide the recommendation and
amendment bill on the fixed termination rate regulation. According to the requirement of
request for proposal, we analyze fixed telecommunication market and fixed termination
rate regulation in six comparative countries, include United Kingdom, Germany,

Netherland, Australia, Japan and Korea.
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This project analyze pricing rule of termination rate include marginal cost pricing,
average cost pricing, Ramsay pricing, and efficient component-pricing rule, we summary
the advantage and disadvantage of these four rules. This research also discuss the long run
increment cost (LRIC) model, it can distinguish to total element long run incremental cost
(TELRIC) and total service long run incremental cost (TSLRIC). This project also analyze
the other pricing approach like international benchmarking and price cap methodology.
We believe the international benchmarking approach might be more suitable for the
country not have fixed network cost model which can calculate the fixed termination rate.

The international benchmarking we adopt is referenced from Ovum Consulting.
Based on this approach, we calculate the recommended value for fixed termination rate.
This project select five factors related with fixed network termination services to find the
suitable comparative countries with Taiwan. Those factors include GDP per capita,
population density, urbanization, fixed telephone penetration and fixed broadband
penetration.

We use cluster analysis to analyze the related information of 247 countries in the
world. After statistical analysis, there were seven countries similar with Taiwan, include
Japan, German, Belgium, United Kingdom, Korea, French, and Netherland. We collects
the fixed termination rate data of these countries for nearest four years to calculate the
recommend value. The recommend rate were distinguish to three adjust factors include
exchange rate, PPP and GNI per capita.

This project also analyze the market structure and development trends of fixed
telecommunication market and regulation of fixed termination rate in comparative
countries. We focus on cost construction model for calculate fixed termination rate. There
are some countries adopt pure LRIC, include United Kingdom and Netherlands. Germany
and Japan adopt LRIC+. Australia adopt the Top-Down BBM model.

This project review the current regulation for fixed termination rate in Taiwan. We
refer the result from international comparison analysis, and provide analysis on adoption
of calculation methodology for TELRIC or LRIC. We also recommend the rate, item and
reasons for regulatory framework according to the result of competition analysis and
international benchmarking. Furthermore, we hold a symposium to collect opinions from
experts, scholars, operators, and consumer groups, that measure can help us to complete

our recommendation on regulations.
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We believe the current fixed termination calculation regulation adopt TELRIC can
adjust to LRIC. We also recommend the regulator can have the right to adopt other
calculation methodology like price cap and international benchmarking. This measure can
help regulator have more flexible to adopt a suitable methodology based on the practice
needs and market situation in Taiwan. Therefore, this project draft the amendment bill for
the regulation of fixed termination rate.

Because of the fixed telecommunication network structure is progress from PSTN to
Next Generation [P Network, this research also analyze the pricing mechanism for
network interconnection in all-IP network. The regulator can refer the research finding to

formulate the countermeasures in advance.
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B FIEENZRADAREIEENTE > RF A mksT ¥ {1 2R
§ APl o S R JUE TR Y S RE L A o B gFE SR 1

?&%ﬁ@ﬁ#iﬂﬁﬁ’f&ﬁ{mﬁﬁﬁxfﬁ,%ﬁwﬁﬁﬂgwy
~

A EE R S JIESF o B R P TOX AT R Z T EE S Gk o
RFEd o d NEBRFT A RP ARG EAS AT H o

EXERLRFT - d P RFESA FFHF PUEDP e gt Averch and

Johnson(1962) #7345 412 Averch- Johnson »z% 2. — » 3 ¥ 5 CEAIT 0 RBP4
ZRIFTH F] o B = o d A ary %»”“”’5“’2?5"5- Bl > Kb R L & F

T

Fro ST ABOF A oA 0 FH P~ 5 P Averch- Johnson #x %

2. s @R E A o

R

¥ = 78 Ramsey 2 i} i
&MWY£%m@Emﬁ#ﬁ%ﬂ&%ﬂﬁﬂééﬁﬁﬁﬁf%@%WQ%
A %

A e e A G R REF 2 2 MR el H

TEF LhE SRR AT ’%%ﬁﬁﬁﬁﬁmﬁmﬁ T B o gL 18
o Reikaf 2 2 A S R F bl RF o RERF LT FR 2L PP O
Rl TR RS 0 A SRR ARG L APEES A f RS

“F%ﬁr*wuﬁmﬁiﬁ;f%i—%ff%‘#ﬁv% ORI E F o B0 SRS 0 WG SR g ] 0 B gF o Bt

R XA i o ﬁ:i’ﬁ%&ﬁﬁz@}i#ﬁ%ﬂ P B REFE AL ,g; ,ﬁk S A o Gl

ﬂ]ii*“3£5’n$féi%$'ﬁé\i— CE AR R A2 o B R R A H R R E R
BB mp R d Ml i Ekd o F a7 R B o
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1:,\2”1]3\?-3&; f{f\;/41§r.?§rrm' /Q,m?:él_g—_}:‘%’}l’o
l’f"’— E&g ,‘&E’ ) Ll‘ﬁ?&@»blﬁ_‘-ﬁ' mtr (Eﬂ‘\ ﬁ%‘.jj’;%iﬁi ) I«LLEE’: y P

FE g £2 R ER2PFLEERY F0F £ BH

M =
qF Tmk
¥
B!
4

o1 Ramsey 2§ o #7 2 » HF 7 hF| T R RT
WHEBETAF ok THERF R B AGRIY EAIv A
Z T s B I APASTR v B e PR o 103
(Armstrong et al., 1994) - i & Laffont and Tirole(2000)#* i & $-i& 73 F] 7 i%
¥ = 8 2 &4 7 (two-part access charges)® 4v 1Y f2 4 o H 2 i R B 5 KT
WS A2 g 7 ¥ (variable fees) > 4v P H = § * (fixed fees) ™ & F #7 5 h
BB A o P B2 T S e R S 0 ANHITR R R 2 H
Ao FHESAFF O RF OB R THRREG 0 N A LR B
ERR TN

4o % % 3§ £ B 47 f#(vertical divesture)i® F T R £ E 4 dE(vertical
separation) & I TR B RESY I THEEE ¥ %;'Jﬁ RR T A D)
BARA R AR T ORI Ra o LB ATES L E- A a3 E s d 0
FPTERFEAE N A FERBEOR R S
g’j@ﬂ-?; & 7edp 4 (Domon and Ota, 2001) ©

% # & (vertical integration) » 3 b 3

P2
ki
(3%
1
Iﬂ<
=
=4
ﬁx

B
P2 AT Eak ¥ A 50 R Ramsey Z i H-€ AF fesF 7
A Mo BTG T F R
PR AP TRTFFER c 2B R BEARFLARTAS 7 F
*}# 5 — B4 R 7 (dominant firm)4e + 18 % i 7§ (competitive fringe)'? » P I % ¥
TR F e PR F F REM DR A - T Baumol and

Sidak(1994) #11& 3| e2j2 B -

I SR RERPES DIRE -
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A& g K > Bt5 0 5 Ramsey B (FAAERFINIER L
© B 4o
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o
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p— MC5i
1-<
£,

34 & Masmoudi and Prothais(1994) *t#h @ &4 5 ¢ ¢ 7 0+ & %
AR I gpes £

1. $B S A o

2. Ramsey “v= > ¢ Z FBMRA > B L 5 5 UERILER o

3. P F KBt TR OF MHTHEI LA NPT TR
"é‘?ﬁq%pﬂf,—r %‘—'ma_—%!d A= ﬂ\;}.;irg R é_ﬂigﬁi@ : LLE‘IP—[: ;;,,%

2 FP-7 fE 51 F f(derived demand) o

P2 Asd o Gho BHEIPAE D FERLE G oeF P LK
PAB TR AL REFLAAR T - 6 R ARG D

FE UGB §7 0 R 2 g > TR P L EART

d b s 4 e P Ramsey T %23 28§ » i - =2
ARRFEEPR S AR BT HFLT o F A R RF L LA S A

AHET R NE FREFFRLfERE

“-"—“'}&

oo Bt BUREH 2 T p Rin

g o ls\rﬂ\é@q:\l% P

\\

L= i % *ﬁ 7P g ﬁ\ » Bi|de L A A
(cost-based access charges) > #%. ,§34 2 (&) B A F2 228 7 1 (price

)
caps for access and/or end-users) > 1 % B ¥ A& -2 ",f #+1(Vogelsang, 2003) -
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%EJE’ﬁ:%:;““ ‘F e

f Baumol-Willig #% 1 »xf ~ it 2 B 272/ F & L REPTRZR
RP| et faantm  BRFE () vATFE T BERE Q=
T%)&r@# L FETR TR IELRE P EPRETEIRE
Al Q) XPE A2 B HRBOHER - DL AF TR T ELILN
Bl T B2 8 ARE2 F 2 RIFF K T 72 FR (Vogelsang, 2003) o
HE e ek At TRFT ) 20 TR BRI ST 082
= & (average incremental cost) | 4t d & P~#7F 4 e [ 8 € = & (opportunity
cost) jo d W ERIER > PHERY 5§ E&r’%‘ﬁ?’%;asﬁi& e w4

PRREE S FIRERF D LTI A AT T RE S RP S A o
ﬁ»ﬁ%m&ﬁ’mﬁ#?? —%ﬁﬁ?ﬁﬂ%ﬁﬂﬁﬁﬁi,ﬂ%
H £
%W@&ﬁwﬁ%mﬁ’Uﬁiw’&@i?ﬁ&’%ﬁn@ﬁﬁﬂﬁo

Vogelsang(2003) 4 d1 4% (1) B IRAFE B8 A K- H L 0l f 5 (2)
TF R BT R HFLBMARELSR > F (perfect substitutes) ; (3) T #F
B H 2 PREREGTRE TER R RE g j‘?'f’{%r”#}&?é‘"“
A H R e Fl s FRERPRPF AR ZATHATE B 72
TEROVY RFRFLFERRACGAT R R LA S AR RLETD o
B TREY 50 TRERPOTHEHEL LA 4 T gaA AP
TREBRPOTEMA A A | LEFHPETHFENE PEXIATEELLE
AU PR G IR RN T L R T L L S A o

B 3 THIRREE THRPIAGEERL - A e R E

BN HR TR AR ) REFURSER L AR

Fr o RERFLIFEERE THEHLIALEL Py 2 Cy R
A=Py—Cy o £ 4 ATRRMB LR B HIEE TS AL P2 G e
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823 5 7 %
Bz 4~ > 3
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SR s fLAEARY o RF A R A BB N R M T 0 d A R

Fz @
Laffont and Tirole(1994) % Larsen(1995) 45 1% (1) % & & #5&

»EL BB AL R D P2 TS B RS AT~ R
(market power) ; (3) T A ¥ i T TR H3F f¥(constant return to scale) ; (4) ¢

F k%2 % i % pl(benchmark pricing rule) 3 #*5 & A 22 1 M2 5) &£
PET Br2 ik g (bypass) ¥ 0F i & 2 0 sk A 2 M3 e 3T Ramsey T
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ko Pl s H L B F G R > R Bk B BORE S

)’j%%%")&r@ A B3l m 3 0tk Ramsey T2 #737 Td i p B vk o
16

>

i
-
i
=
B
ﬁ
oA
e
i
U

"
&
i
i

=
<&

2
S
b
¥

N
jud
e

A

—

o



4 ?\;% % o gL 4" Ramsey L'% - q,\l__ﬂ} |7+ L B 3T o k< 1 SARME
fle 3 RAFRIP 7 LFBERRFE KA THE RO 5 00 E
B3 5 LR SR R R RE S N e R

R /Hfrvwfé G B LR R RS @R AR

T3 %/z’Ramsey I\l%,z,ulz ;:4%{2»7‘;;{%";;0%@_}%7?@3;;%
EEENA PR E R Ldod g A B RIEET > R i

%‘{ﬂuwﬂWFﬁﬁﬁﬁoﬂ?’Hﬂﬁﬁéﬂ&+ﬁ$%ﬁ

(minimum efficient scale) » Bt w A= ¥ 2 A F EApf BRI % it L

)

§h§

BARM FE A AT E R TS AR E o A B S R
- z

EI oo A2 B RE e T 2 B mFREAFT A

PALEIZARLME ) THL Aawbp 2 2 F o AR EHL T o T
PR NG AER oA R 0 - L AE S DB S ORE B A Ak
I B oM F e LB AR o e Sliberberg(1990) #1 % &) &1 &

MC(q) = AC(a) +(GAC(a)/aa)q @ % » % AT * 0 T30 & ] 2 R4 o
Pl 6AC(q)/6g=0 ° F|* MC(q)=AC(q) * M FF o 4ok BB Z RE &)

TR BIEE S A T R AT EeL A Lx% ES

#H =t » 4 Laffont and Tirole(1994)% Larsen(1995) 73 3k f 4% %_if
prf it g ik € F 3 Ramsey 22 o { £& > ok ¥ g L EAR

%ir (HERP) RFERLJIERL R T oL A2 iy o
AERP Y Lz e FRAY ARG DN BRI fIEFA - &

B EP L AR AR E AR - 2R AR Lo A BRI YL E b

ERB 2B BHERD D ARFIIES 5§ RT > Bt EANET - T

- R Al e B RAZT  F AR F RN R R L
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B A EEA > kAR R AT -
& RPHLR
RS AL DR 5 2IRIE A L & A (total service long run
incremental cost, TSLRIC)% 2 =~ i & ) # £ = X (total element long run

e i 5 JEIRAATRE > W R B E
- PRAEATH e s A o {8 o kR E R S L | ¢ (Federal

TR

incremental cost, TELRIC) ° % # »

Communications Commission, FCC) ez _& P Z_ 834 4v 3k - ¥ - JRIZ#TF & b
X7y - B - B H B~ 2 (element-by-element unbundled network
elements) > A {54 id 973 ~ et AW, RPRIFND A ER AL 2 A o P
S H LB AR AR KA Gk o2 A (common costs) fA #i o

A e g 2- ‘@ (short run)#2 £ #P (long run) % F_ U PERE % A 0 @ &
RBRAZAEZF2ZRTENTRTAT BRI GFARY ERAZEFLL AL F
Fl > FAFT S AR R AL RRAENFE  c EBHP RS AT AT 5
STC(q)=STVC(q)+STFC » H ¥ sTC(q) T & = A » @ STVC(q) 2 4 %
$ok ko HATE LA RR A B4 FESTFCR L e ALY 4 0 7

EAEHF A HP > L L HTL AL AL EE S A TNEY LG 4
A

Vb2 AR F 0 Fl o B A faﬁﬁi’ﬁi%@ o EH
TREFFENPE S AT PR E RS ed 2 dffré‘ BIE TR S
R N Y Y ARY S EV REY LYY ﬁ’f&?ﬁ'“@*ﬁ
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Ba o REFFTRESIRIFL AT - TP > A Lk S Rk
JRAR > e pF o G R AR E Y KR T2 TREEEIRFUE
¥TEL A S A FTD fr‘;eo*ﬁ‘*’FerEi A

ML R IRIR DS A g PERER DI L XE PR RS A

T 3as8 A g i 0 BaikER

hofe A FEE L 7 e GPRAE o dok T OO AEA #E0 ERIAOT 08 AT L
Bemt o FH4IE R R B ARIOTION AT A G TV AHF R
LT ET RS AT

i 8 - JRAER RIS T R L K P Ak RE L

7N

% 7
RTER TSI § LY

s 55 2 BN 2 T v S
FAUE BRI UT BN T e 5 g

* (stand alone cost)% # & = * (incremental cost) ° % T H - & ZaE g o
PTILE R KR AREA S A A r SR enfe o Ft 0 KRBk o
AR AZFRE FEIRIOA A o HET 2 o Hjpd A ARG 2 ATIRIBITE
SRz b o TANHI L A RPIRE IS A A hREL o gt S B S 2 A EIRTE

nd

STRR B dechd A o d ST E T R Bl W ORTE

(w
-
C

i

s

e

A

=

- P

WA S AT R E T RE HTL KA SRR GREE T R P

LA dm 22 AUIRIATET AR T o B4 F o

SR ST R PEW SR N FRCE N R - E

T ETE
Vogelsang(2003)4p i 5 A £ FF2LF SR L 2 AR FEL A 0 2

B EBIRIFNEEREANE AP p - FnL BT D F o FRES AT

BB R A AT TR ML E R o b 30 2 PRFEH L R G B e 350 PRI OTH

iR A 0 A AFERREDERS A EMERPAFLADI X« LK

THA AL TELNRFLEBE > FagEr~

Wi H - PRI T R R B A - B BEBSA R KRR A2

koo d M RAER LS AT BE - JRIBTE 2D A2 o

3B A BB el A > A B RN E R RE R ERETE R K
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P H 4

P DIRIFEHH A A AE 2
=R o F]

B oA A A #DL B o
FA2Z LR RANBEL AL RA A AT ERT Y RE R
Bo0 - H %2 % TELRIC @ %2 12 TSLRIC+» # ¢ T+ | % 4 % 37 ¢ 5 4
AT

2 2-1EREP IV REDEES A 2RBEDHR L S A 02 >

B £ % = & (direct variable cost) 5 3% PR

Z 2

AEEHHA S hPLE o
AT RS A e A P B3R F T A A(direct fixed cost) & EPRIFE * %
FR A I A fEahi 2 A (shared common cost) R 2% fAPRFE £ *

7
~

L S A ST A B A o

B zzks
22-1: ¢ 2P 22 XL A
mip A A DIRIFEPHRA A | 2ABEPH LS

SRMC & TSLRIC # TELRIC

EREF A v v v

ERE = e S v v

A FrE o A v

S E=r ]

% % B~ LRIC ehR] =P

4 TR 200 & 50 TpEt TgmpEeEsE
e # 41 23R (COMMISSION RECOMMENDATION of 7.5.2009 on the

Regulatory Treatment of Fixed and Mobile Termination Rates in the EU) » & 412
TEAH > U F G oL 2 ¥ # (efficient

T PF = A (current cost)i® 7 3 2%
R P FATRE

operator)x * L% i BT 2 A o ¥ANJ|F Bt g 4 2 F
@ _F (bottom-up, BU)#-3|

PEFDT 0 FAFIRAFFLEI LT o Fk*d T Al
%um%é%aénﬁ*f e B S A ’E%ﬁ?%EMWMMpﬁﬁﬁﬂ
NP R &R .

&~ BcPp(input) 22 Bk 0 @EE BU #5030
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R ERED PP > & LRIC 417 > pM oL A : TR
EERZ 3P B REIR ) P ML S A AR LR E S
ArA B ERF T I RBIIRBLES 2 S E2Z 2EBLDPHES AT LT Feno
A GFER A AR R S A e R AN S AEF RS (b4
FlR A HIE d H e hFA TS AET RS A 0 &7 FIREirE 5 0 WL
ez AR ) A EEBAMZ S RAEAF A PFREFTY o0 Ft o LR
BREER R ML T LS A AFS g Mg S By
JRFE (G4og 5 ~ SMS ~ MMS ~ B45 % ) th AFHREEE o

PR 2009 EEFF B AIERT oo RN RS Ada i 0
AEERRE M A A ogE ARl Ak o 3R - PIRE

FORKETE T ERIURE T AT AR o GlHeRA R I AR &

TR Al ER > WX Al ERAT A X A E

N

2% ERFCCH* 2 TELRICH# 5 > % » 58 1996 # g 53-8 @
FEF XA o §F FFCCHTELRIC ain4r > 5 4 g7 PF = A2 £ 1255 Y
ARG REAL DI A R LA BREEE S AU FRE R APHY
A D2 B+~ ¥ TELRICAR 5 % g T 30 & chpg g o

EEEHS FEPFESTE 2008 £pF o FCC 35 & * TELRIC = /%
TR EREFTURES > Fla 2 BADL RS PR R ST RZ
ﬁfﬁﬁﬁ-%iﬁﬁﬂiﬁiﬁj\o

“ o FCC 3 £ & A= 28 i 4T !

@ @ EPEHA AR FEY A

® LI (mztEd) WML ARMBHEF = AL

L

LR A WA AR AR L S A E 0

FCC 325 4% 28 3 B 7 F BA A 5 4 - IE % @ 5da 4§ ol
XD AN EES R ETESIEIE
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P> FCC » #HMAT T CRBERET  BFF A2 & &Aank3
& o FCC AR ARLRG * 5 REH L *hebpr g &4t Fla
I@Cﬂiﬁﬁﬁ@ﬁ%ﬁ%kﬁ%ﬁ%ﬁ’?ﬁiﬁIW&Tﬁﬁ$?ﬁ°
FCC #4502 B3 A5 s > M en s s (BEHM) <3

_|
W

EABARR M RKE  F T RBRIFAA AT LAY M 2T
TR o R A s A ¢ B F 143t TELRIC = 32 5 & 3 ands
*

Ao ASE NBERRIER TRY 3t s P BT EEE R ES
4

FCC - B4 * cn TELRIC # 2 » 3 T & & A& > B3

%
B HENF RS AR RER L AR AT o

- 2RIBEIH L XA
DIRAEDH L XA EEHT FFL A F A G £ B (TSLRIC is
technology-dependent) = 4r4% i &% I = & g2 7 I Hjiv 0 BIGFE 1) % 0
TSLRIC #-¢ g7 e Hjism 3 £ 8 o Bolm 3 > B3R5 = B 7 gl
$- BHEIFHERBA/EDER XK UE REAER A SEFOX A FZ
%ﬁﬁm%ﬁﬁﬁﬁ&w%kﬁﬁ,uaﬁsﬁﬁﬁggg@$$o$ﬁ~
JRI%=™M % 0 % % - B e TSLRIC € B * & * % - B HF> F 3
TSLRIC R 5 A2 FE s A > @ 2 4 2 b Kb Hiro
R HP hn T RIRIEE PH L R e L pEAL S & (forward
looking cost) > 4% 2. » RPN S ¥ Fendh G A AR T LA o B

Mo

P BR Y - BEFE MG R TR OB 2% - AR IR (T
G AT E C AR A & A K3 % - a4 o B TSLRIC &

BRI (7 B BT N fE T U E
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ﬁ%ﬁ#i%i REFIF RIS RUP DELS & 5 S
S (T L BEGRFFAFILITEA > TREE S TLITRG
AQEEﬁéﬁﬁﬁi’li’%ﬁm S A RT AR E RN o F
BRADPEAES A F 0 F AN ML A g B & B LA pTR 3 i

R i EERATHT R RS A2 R

c*?-anl

% = % #* TELRIC/ TSLRIC = i} & ¢rt d

d > TELRIC 2 TSLRIC % B £ A3 £ | & kenzk & > 10T 0
Vogelsang(2002) 7. 3 % & % %|#* = % > & 12 TELRIC/ TSLRIC % 7 £ 4
B & & & o kPR Vogelsang(2002, 2003)3 * TELRIC/ TSLRIC % i ¢h32 d
(* LFEEE) 2 &40 .

1 g i * 5 H(end-user markets)# s » (%R HR % F 5 AP

oo fﬁ%y L N PO ?% B ReuE 2 7 G0 RARE F T T R
Py B E R BB A AL R R

2. BTPAWDE FAL G EENE T F o 4 TR TR S A

iy, REEHE 0 FFES sbgi"’iq.ﬁ’»mw?ﬁ
KA e e Y I U =% R - B O ) B il
ERFERPAS (FP) GRS » §8327 A5 RP L #
X S S s LD

4, FGRPF VR EI FOFNIE P & £ W (tailor-made prices)

5. ! TH ;'2;?@‘;‘2;}%&“,/1;?9&,‘#}@?;\'@&%& T AT A A R A s FET 2 TR
L@ ef A chadid > 2 FHMF AR

6. Hausman and Tardiff(1995)45 ! i P& £ #p 3 £ & k937 2 K 3 ¢
2o #2317 Ramsey & i #rim iR Y o

7. SEFEHOE E > RREEME AR GRS PR AT L R
ARG
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8. P~ 3 KA 4 B ¥ onieR oh IR (network externalities) gt A#-FF i
BEA Ao a EAY T K

9. P2 i > T AR T H2ZF R TR R A E 0
MBF P D> FIZAEH A e RFF RER S ERPF HEY
B R g AR

10.Laffontand T|role(2000)#ﬁ =35 g;;:
T PEERE 0 oM RE RGP Te Hodi

1L e f > LI RERIFDLE FERFREZFNT 62

B T ERE R e A o

D B A S A E gy gund 2 1

BE TR AR LR RERRA AL 5 LEYHL S AT
ELL

BEAEOTH S R { A A E hi  { M E, FEd £ AR

?mji"‘ﬁ’ﬁ’ﬁ‘ LT HA D A E Y TR A g
FHENAAERE S > BAeH T B F LB S L - g

¥ =3 $* TELRIC/ TSLRIC Z_i} i chitie

TEEERBLIRFN R A 22 SN A £ 0 IR Feoha 17
F] & A A o pE 1 aF 1 (forward-looking nature) o P-iE e IR 0 1L £
A A AT A 2 T e S o Vogelsang(2003)4p d14% *  TELRIC/
TSLRIC T i§ # R R & 4o
PR L AT R APFRNELT > 4 A g R RART -
EH IR G e FI TR AL > 1R A R RS R A AL
FrRgde R o REEEE eI T R E2 AHNERD &0
i o
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2. i g N AfF 47 (the appropriate cost category) : i B S AN A anE
FEAEEEA A HE AR uE HEHE AL A o EH TSLRIC 4
EFRLENLE > LRGSR EHESE DL AN AR R

amz o R A S AE MRS A HipL A4 A

\P‘

N
ﬁm
“
Py
S
¥
-
(&
[
i)
|

AIE % = & o Flpt g 414 4 TSLRIC 2 4e = R & = b = & o
e 2PRFFEL C ¢ FARBEA B TSLRIC 2_ 4 & #1937 T e

§ 4 FE b R
3. #2237 > (the valuation and depreciation method) : /@ & e
R BRI RS R G R R A A2 AT
H=o 37 ’%5,{4’%‘5(% s(depreciation is tricky) » ] % % & %P g E = A
A FHRFTAAKRDIEMH T o fjﬁ;%#ﬁuiﬁﬁﬁ T_o
22 TEZ2ERES Aty Ba BB ERRER

A

I € WEATE S S 0 TR R 4T I

N » P Ip— . kY [ --'*'.,: — [ JA‘,: 4 N £ 27 %
FADOFE R AR EDTH A FEOTHEI L 15’?1&{;: ¥ 5

Wi

2 A2 TRk o RO LFEFTHEOATR L@ S A R

FAET FRho A kAR HP R LD D
FATRP O BORIEE B Y R FESAH
SRR AN M > Fl i kTR AL NPT R ARt
BEw e Fl o JREHIR R T PURE TATE 27 A
7 ¢ TR R H0A) (proxy model) o 12

5. il & & 17 Fx 24 (uncertainty in the presence of sunk costs) : =

=

¥

']“,J:_G\;ZKZQ"E./GE'/ é‘j\ )IJ’ELI‘:? #ﬁ'g’ﬁ;’,\;"m/w/}%\'d\ﬁ?

iﬁ?U%’Mﬁﬁﬁﬁﬁ%’w%%gy TR e & TR 0 % RS Nk R 2 R
L R ] o
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KA PF o ARITIL R A D dg I v TinS A bR £
£ %ﬁ%?wwﬁﬁﬁﬂ?ﬁ’

7
WAL B A k-3 2w c R EREA T o4 VIERIRFHT

b
)
B
D
P=1)
|,
NS
P
D
=5
S
EH..
“
s
N
I

ﬁﬁw?’ﬁﬁﬁ%iﬁ

Jﬁ,ﬁ%‘ﬂ“\a‘i—:ﬁwﬁ BNUENRERGE S EREF BERED - FY
BUOERFLR R AR S P AR E TR0 - 0L RS
BB R R o A T ATE A TR S AR AR
Ra s d N RKkehA g RSB FERE o

6. £ = A% & P2 B % 3 cn 47 (common costs, takings and access
deficitrecovery) : TELRIC/TSLRIC Z i} i d ** & p 3K # hk = &
R Al g\ ’ﬁr%?&g—‘ﬂ’"*«‘“fi]’@mé"*#*l%far@ﬁ A F o i
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AERIEUER LB RN CBREP AR 6 BFY R

L RERAF IR BB L E R - TR A e
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F-FFFERERREER

¥ - AR RIE

5
~ude
P

. Jo »
FHE 2014 & AR RAY e r L 85 REL 0 S 2.6% 0 AR
32013 & %55 1.4% 0 BT FIRE D RIS L~ B RF R RH o

FEIR) 3- 1 VTR BE AR ECRE E T mﬁ%%ﬁ»mﬁgfﬁ,aa

ETTRN
A

P2 T RERIRIEE A B E R A B > A & R F1A W
FpFR U B T EREEFRFETRTER S V- S
e EPRIFF V2L o F L AT FERRIMT O R 26 e > TR

107% > B¢ > B W B2 g il AR T idafer > HEgi 149% >

Revenue (£bn) 2014 syr
change CAGR
10 —96 9.4 -
(12 | Ez1 m e 8.7 8.5 Total 26% -2.6%
8 EEl 3 3

o 1.5 12 1.0 0.9 Ba " Non-geographic -2.0% -7.6%

Ln | 0.4 | 0.4 | e LIC =™ calls
1.0 08 L Calls to mobiles -14.9% -13.7%

H

N

¢ 1.2 -
u International -13.5% -13.7%
calls
53 UK geographic -13.5% -9.4%
calls
mLine rental & 1.5% 3.0%
0 bundled calls
2009 2010 2011 2012 2013 2014

W) 3-1: # F 2009-2014 & F 4353 JRIED H-¥ e r A H 1

AL kR Ofcom, “Communications Market Report 2015,” 2015/08, p.284.

16 Ofcom, “Communications Market Report 2015,” 2015/08, p.284.
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2. WE A K
FR 2014 & BpEE RAEEA SIS 802 A4 L 12.6%
B 2013 &£ 2" 0F 10.6% - H R T FRERTEY BB ERE Y F AR
o EhoiF T i~ §F #RiE « W pEid 2 (Instant Message, IM) o Y

Billions of minutes 2014 Syr
150 change CAGR

127.9 123.0 Total -12.6% -8.9%

B 111.1
22__3.‘».7 2%.7 o

100 = Non-geographic -14.4% -8.7%
80.2 calls
' m Calls to mobiles -14.4% -10.3%
50 .
International calls -12.0% -8.4%
m UK geographic -11.9% -8.8%
0 calls

2009 2010 2011 2012 2013 2014
W 3-2: & ® 2009-2014 & F 7§ & 3= A s EAET

7R kR ¢ Ofcom, “Communications Market Report 2015, 2015/08, p.285.

3. WA EET Hd T

BT »% 2014 # i 5 b % R334 Rar2 ¥4 Hil o sl b 55
37% > Apg>3T 2013 £9% 5 T 02 B 4B F B B8P I Virgin Media 2

B FRIAIE 06 BE AR A R 2 TR (B3 2014
ER BT © 5 # 960 § * = dide) > 26 %iﬂﬁ P E g IR B
d 3 R EEZA 2014 EE 31% > 2013 E XL 23BF A B

17 Ofcom, “Communications Market Report 2015,” 2015/08, p.285.
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Market share (per cent) 2014 pp 5 year pp

100 change change
m Other indirect -2.7 -11.5
80 — | [ operators
60 15 u Other direct 2.3 16.2
operators
14 13 Virgin Medi 0.6 -0.4
40 , gin Media j &
i l l I N b B
0

2009 | 2010 2011 2012 2013 2014
W 3-3: & ® 2009-2014 & Fe3F | RIS H-4 F FAH R

L kR Ofcom, “Communications Market Report 2015,” 2015/08, p.286.

4. B LT R
BH 2014 EALEY S HFREPRAECHEGE 2550 §F 0 R
- RSB ESE - L ERTH
7l

2013 # X E 21% H i &R FF -
GRBH G BRFERGIEY CEF R AR R F AL ARES

Millions
40 2014 5yr
33.5 33.4 33.3 33.2 33.3 33.2 change CAGR
|
30 - i 77
10.2 9.7 9.4 8.8 e Total 02% -02%
20
Business -7.2% -5.3%
P 23.4 23.9 24.5 25.0 255
mResidential 2.1%  1.8%
0.

2009 | 2010 | 2011 | 2012 | 2013 | 2014
W 3-4: %R 2009-2014 & F 3T 5 FRID FF AT G kA R

R kiR ¢ Ofcom, “Communications Market Report 2015,” 2015/08, p.287.
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1. B 5
ER 2014 # B TAIRGY o0 5 49 REFS > BT 18.5% KT
Fe TARPRIRY e~ B IEF S K i g o
PR 3-5F I 0 BT g T K Y B TR IRAY 0 A R AR RAE
FAet 2014 & 5 15@ELE > 2 712013 # 31 fgEddz - L <2014 & 2 F
PRMIRIEF FROFEH 2 AR RTF] > ZE2* 22 0¢ A FEHFFHR
H O PRAR B T A B i HOMF PRA(superfast services) » A2 B i# KR PRAFZ P

FAREOTRY P2 AR 0 R0 557 10848 -

£billions
49 2014 5yr
5 change CAGR
4.2
4 3.8
3.2 33 35 Total 185%  8.8%
3
49 Broadband 18.5% 9.4%
4.2
. 3.2 33 3.5 28
1 m Narrowband -53.4% -55.8%
0

2009 2010 2011 2012 2013 2014
B 3-5: # R 2009-2014 & F e T IRIED H-H E o~ g g

74 kR - Ofcom, “Communications Market Report 2015,” 2015/08, p.287.

Br) b ogesg & 56KKbps 5 FAE S BAE 2 A R BE 0 3k B i K AT & 8 2 56KKbps 2. JRAE 5 F AR R AR o
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2. B ELEC

EFR 2014 #ERAZTF 52 LA EF S FEFTAFERKY L
2370 § = > #2013 & & £ 4% o

JEB) 3-6 7 a5 2014 # 22 2w 2t 4 i@ ADSL(Local loop unbundling
ADSL)F* 554" 3 660§ » 5 157.5% » B Fidehi B RF 5% 251423
@ BAEIRTE 0 @ % Sl im A 1 ADSL P dF 5890 4 % - 2014 kKT
#E B Bic s 360 § 0 3ty 55.4% > Cable F* 5Ldic s 450 F » 3t 3.3%% AR
RN K o BRSO 8 Cable fp#it ADSL o 0 i S g kA s
FERH 4t D2 B v v Rk A

Millions ik -

25 2798 23.7 change CAGR
20.7 21.8

20 — 184 m ﬁ 5 Total 40%  53%

m m Others 0.0% -0.3%

1 Fibre 55.4% n/a

m Cable 3.3% 3.4%

LLU-ADSL 0.2% 7.1%
mNon-LLU ADSL -7.5% -4.1%
2009 2010 2011 2012 2013 2014

W 3- 6 : & K 2009-2014 & F 3 FAFIRIZD F P LA F R0

T &R Ofcom, “Communications Market Report 2015,” 2015/08, p.288.

195 Ofcom 2z ~ 47 > £ 1 2015 & 57 » T 5 90%* = (premises)
P R FRA% (next generation access broadband services 0 14 T i i
NGA) > #p #2014 & 6 7 32 12% 5 12 F 83%:h* = VP42 % i BHF
JRAF 5 T4 m e 0% NGA B ¥ 0 (93 T%:h* = &2 3k B42 3 & THIR

i o

942 i RHRPRIL DT & 5 B % 23 % & 30Mbit/s 12 ¢
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%k BAEPRIAd NGA st s> 1 & @ % k% 2 Cable k3 & >

k gk i+ 2 Fops i FTTC(fiber-to-the-cabinet)¥ FTTP(fiber-to-the-premises) °
@ Cable F] 5 DOCSIS 3.0 -

e B 3-70 ER 2014 E AARFE RPN G TI0 § 2 HiE

345% > & 9TF R BB 30% 0 LB RFE Y S AT (Pl B

JRAR > 2 LERY 2R (oM ER S48 - T Spb e F g

WEE) E BRI (B 220 TARFEE T o

i

;éPRZZ‘ ) —\IH dg@‘f% o

Connections (millions) As a proportion of all connections (%)
30.0
10 30
8 Connections
230Mbit/s
20
6
—As a proportion
4 of all
71 connections
2
00 09 - 3.1
0 " 0

2009 2010 2011 2012 2013 2014
W 3-7 : ® F 2009-2014 & F 4z % # RARIRIAD FF ilcd $ 8

74 kR - Ofcom, “Communications Market Report 2015,” 2015/08, p.291.

3. H I G
BT »t 2014 # i 5 b~ B R $ 4 » 2 AR | F
5 32% > ApfRT 2013 Ewx 5 A 08 B A B Sky 2 F FvaFEH L
RFEEF LR AT 2@ T 7 £ 2 & PRAx(triple-play bundles) > 3% R
FRHT S B R TARL T S PRt 4 8 Virgin Media e b 5 1m0
20% %342 2 F B TalkTalk &0+ | & 5 14% > % BT % il % o
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Per cent
2014 pp 5 yearpp

100 10 10 10 10 9 8 change change

80 - Others -0.6 A7
n wEE 0.3 1.1

60
= TalkTalk Group _1 5 8.4
40 5 18 19 21 22 mVirgin Media 3 28

13

20 Sky 1.3 9.4
28 30 30 31 Ky BT 0.8 4.7

0

2009 2010 2011 2012 2013 2014

W 3-8 : ¥ & 2009-2014 & B BHAEIRIES 34 § F AL

T &R Ofcom, “Communications Market Report 2015,” 2015/08, p.292.

FoARRIBRED TS
BRCE FIRFEME R 2003 £ 7 2 4 »0F ¥ T F W R PRIFZ T
EHAE 0k 0 Ofcom & FHFH #FIRAD 2 6 0 4 B3 2003 &
2005 & ~2009 & 2 2013 & & (7% FRAD - FEwRPF D H 0 EHGEF
FHEFFERMAEZPF AL ER L A2 EIIRBT FE
P RFEE TEHEARL L 2 T FEAPM A £ R R =R 2003 E
i F 4f 2 (Communications Act 2003)F% = i 3 & 3% & (Office of
Communications, Ofcom){¥ 22 ¢ & F ¥ " - &% 2 | (general conditions) %
"#oriE i (specific conditions)sE 4 o Wk g TR F E5G
* oot BT B ¥ (F 4508 ) o R4k 2003 £ B4k § 45 0
FRBAT CHNLRF A I FLEFEE O > @y 87T 1%
02 BER T > il F PR AP M AR - #501E F(carrier selection) % ip LE R

(pre-selection) ~ % = i * F 2 PREFHE > 002 R IR o

2 Ofcom, “Review of Fixed Call Origination and Termination Markets 2016-19,” 2015/04, footnote 4.
2 ibid, para.1.2.
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y&ﬁ%i%iﬁﬁﬁﬂﬁ%%’m%ﬁi%@%%¥8%¥$%@%
7_» Ofcom & %7 33 %"’%‘1 MR RE D (a)¥T 4R AP B R R R
ik MRS EADEREF ()] M AT A Ee2 R (c)
?%#igﬁﬁﬁ%?i%m;MW%ﬁmn%éMQ%’ﬁﬁﬁﬁﬁ%ﬁo
Bk F 88 EER 1 AR A EA PR E BT § e ¥ (price
LR o

td

distortion)® $ # ] 8248 > ¥ gt — iE R K B oo S
(sustainable competition) ® f&+ = B R + i SUPRFENM SRR ¥ 7 4 g~
1 % P » Ofcom T ¥ 37 327 #1 H ¥ ¥ i% i* (SMP condition) <

Ofcom MEERL ¢ 2009 £ FHEHk ) 237 B A2 FRET
kA BT e TH S E WA 2 2 A& (pure LRIC)# » 2 g1t § »2d eh
BAFER TR R nRARE > Flpt H# P R R R RR S BT
BRI

iZyp Ofcom >+ 2013 & # # T B FAIRIED B @ 3 F /37 3
AFHFRETEAEF I w2 Em Y B (T AR F AR Sie ik

4

w34 B3~ 2 ) (Review of the Fixed Narrowband Services Markets: Statement

on the proposed markets, market power determinations and remedies)4p ! > L

G- R ZPLEFERLE 12009 EREF

Ja

BERELT I
FHZH ) RpPT2 I EHD FFRL 2 PES N AR AT
B3 Fwie ] LS HEFIRAF I 22 E 202 0 d RIS A
T 2. % > & fra A jE(Current Cost Accounting Fully Allocated Cost, CCA
FAC)® » 2 5 5 £ #p # £ = 4 ;2 (Long Run Incremental Costs, LRIC) °

22 |bid, para.8.35.
23 |bid, para.8.25.
24ﬁ—g??’%ﬁf€—i$§fﬂgﬁﬂ 2t B2 A k@ L L3 x%j;."‘]—% FEF AT LD Fw e { £eF o lbid,
para.8.27.
B pER AT 22 r AR A2 R R L & A2 40202 (LRIC+H) 2 - 48 - Ibid, para.8.16.
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18— FeE_ Ofcom >t 2013 # T B4 FARPRIE 7 H L RGEH >

o dp @ 822X BT 3% 2004 & TH N H R KRR 2t E-2ICN s R
213t 2009 &m0 B0 BRI T R R A MR B AT R NRER o KA

BT ** 2009 & % 254 2ICN 3% » #F 3 RIAT A B 3 0 S ik o &3
BT A @fpp AP E B35 F PR3 T T8 N ppe > Hi rj—»]}inéf:iﬂ’ S F X
N R 3T JRAE 0 § Ofcom > 3% =7 B AR > 7Y B2 AR
3T PRAR B

AWEREF R RIRDL SR BuAREE AL e R
PG Epd o § BT 2 26 B dF AR 58 50 Ha iy o
£ Ofcom $f BT 2 # # AR ¥ ¥4 7 FARRDEHIEE S LG FEH5 0]
BT i * AR #4330 a e AR EERlgr 2T 4522 & fo
e pF > Ofcom BRF % —‘F'T BB T 2 E > H 24 ) PFRAGEE TS
PEIRIF I AT I U > AT LI

Ofcom ** 2013 # %% > ¢ > gma i ke & (I 2016 &) i 3

4

FEF oA E 2 2d R 2 @A AR AL EYR L S A HFREYN
%"v:t-%—d P (2013 % ) 00219 YL/~ A KL EE (2014 &) 10.034 -
Ofcom #t % 2013 I 2016 & cnE E £ FF & F4oT 4 3-1:

% 3-1: %% 2013-2016 # 'ﬂ&*#&.ﬁi‘%%

2012/13 2013/14 2014/15 2015/16
JJ%- k1 '#f PR 0.219 0.034 0.033 0.032
CH R/ 0 s
Fn”*‘n‘—' %k Ofcom

d 3 Ofcom FFH &G FF L itz 2R T NGN R - NGN
Besr TDM fepe ¢ £ 35— BEFR > 7]t NGN it 22 TDM 45 [ chid 2

= & (conversion cost) 17 € 4F 5§ 3 & o

2 |bid, para.2.8.
27 |bid, para.8.88 and 8.89.
28 Ofcom, “Review of Fixed narrowband services markets” 2013/09, p.4.
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1245 2012 & 9 1 Ofcom w%iﬁ%ﬁﬁﬁﬁéﬁ”%ﬁ£’ﬂTDM
i ERRFLEFHE P ATHR G
R RHFA 5‘%?”}?” T o IP R F
Pk 4 E2 RS A %hd NGN %4 [ # -
@ 2013 # Ofcom 32 % NGN & 3% § JRiF AL X & F A (modern
equivalent asset, MEA)%S » 335 3 &% & £ A7F AL TDM &7 [P 2 fFF crgd3n = & »
Ofcom % & TDM ¥ NGN et e 5 F »xied 2 B> FPtan s = &~ i d
TDM it 22 NGN i X A 57 £#5 2 V8 F o

# ¢ Ofcomzu s 5 * 4 L3 j* (cost-sharing approach)*> #3t = & F % -

T ;\1 ’ ?f}l]'&r"f :

3
3

- HZRBEF ‘ﬁ it % (Traffic owner pays)

B AArEd CP-AXH A2 > %K 4 (Conversion Equipment)#-

ﬂ%ﬁﬁ%@%iCRB%ﬁiﬁﬁ%@mwéﬂﬁi%?ﬁﬁﬁ%%T

CP-A%¥%F % CP-BE¥ARRET -

CP-A incurs cost of
conversion but does

not charge CP-B for it —
Traffic direction

Apaymentto B =t

CP-A Conversion CP-B
Equipment

Where tis the regulated FTR
W3-9:anEsi FHY (RBERCP-AEFI CP-BES) Y
A k& Ofcom

2 Ofcom, “Narrowband Market Review” 2012/09, p.23
30 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A5.1
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CP-A incurs cost of
conversion and recovers

costs via commercially
agreedcharge, ¢
Traffic direction

B paymenttoA=t+c

Conversion CP-B

GFA Equipment

Where tis the regulated FTR

M3-10: umd#i 4dg (RHERCPBEFI CP-AEE)™

TR kR Ofcom

¥ = # % * T 354 $#(Costs shared 50/50)

BAArEd CP-ASH A2 > TR & (Conversion Equipment)#-

2

B o g 2T CP-

WEEH S B D CP-B £42 4 #B(POD) -

\

A¥E7AH CPBEEARREY CPBEF AL CP-ALXER E17

Fl /
fg2.— g A o
CP-A incurs cost of
conversion and
recovers half of the
costs via commercially
agreed charge, c/2
Apaymentto B =t
Conversion B paymentto A= c/2
CP-A E CP-B
quipment

Where tis the regulated FTR
W 3-11: ;‘:’*—"T-'i’-:A\ #r ( %§$%J&CPA:¥—*_L CP-B # )32

T kR ¢ Ofcom

81 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A5.2
32 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A5.3
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BairEd CPBE A2 » ¥ @23 CP-A ¥4 5
WK ARG R o 2 TS 2T > CP-BEF R FCP-AR
FArRRIFEPERF L2 - 2L+

CP-A incurs cost of
conversion and
recovers half of the
costs via commercially

agreed charge, c/2 e :
g g Traffic direction

B paymentto A=t +c/2

CP-A Con_versnon CP-B
Equipment

Wheretis the regulated FTR
W3-12: %% T3o0fir (RHBERCPBEFI CP-AEE) ™
FAL kR ¢ Ofcom

Ofcom 32 5 FIHE U JRA: 5 B3 22 JRI: > FIh s = A Jid ¢

v

E
R EEEREY A4 2 L% 3 d Ofcom /i » pF» #
2,
3

PR EHARREY S A3 E e

E R E 2 Ofcom 1195 % B 2009 £ 22 3% £ (2009 EC Recommendation)
23 o d T b R A 2 &4 (Bottom-up LRIC Model » 12 i
BU-LRIC)# = %424 % » LRIC * 4 pure LRIC » iy ik ¥ & A% 4% 23
AR EELDTELS A FLAHER SR o FERTEDEDH L S A
AP 2. TH & = A (incremental costs) ; % [ 2 72+4p B = & (traffic-related costs)
TE AT

1. T4 2 A(incremental costs) ; 4% 2 F /R EFAABER T

DR TESE T S

33 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A5.4
34 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,paragraph A6.16
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2. Tiuirip b = A (traffic-related costs) ; : 4p Bl & A g E %
2 T g A o
R 2009 #ZF3kF I O 315k ) §7 (traffic increment) AR & B
# #f (final increment) > “Pﬂ«i\—,ﬂ BRI DRERRR A 0 AT E
HWaga o Flet o g+ LRIC 2 {7 05 B pr o "‘T’ P E 5 X &R F+(wholesale
call termination)#? H s PR+ (FH A ) £ % 2 s A o

Rm E REEEH R Ofcom # * B & %2 (The decremental approach) % 3+

—\

# LRIC » 3% %% & 3510 T w 4 29

i) #-97F aRpRI(traffic services)iph » BU 3] F > 3HE 47 E 2 gk
KHndE 2 &4 (¢ 7 capex fropex) ;

i) "f e ¢k 2% F X 35 PR A% (off-net call termination) » H fﬁb’“r”ﬁ W FE PR
Fx(traffic services)ij » BU #3|7 » 3-8 973 2 R RA § g %
= & (# 7 capex f-opex) ;

i) -5 s HAleR S A2 L9 e

V) H#-FoaE 2 e pE o A A §P i iE S AT &2 (economic depreciation
algorithm) iz & 2 7334 27 = 4 o

Ofcom 3% 5 # B ¥ 33733 ¥ (final traffic increment) 53 73 & fr = & 2_2

oM T2 L I FEPF > @ % ) & (%% (The decremental approach)i& 7 LRIC z i &
A g o fﬁ‘fﬂ%'ff?‘%fé%"‘% RFEATRH IR o RS AR D IR IR T
WA o

PUTEE EAE R 22 2011 EenFE X EIRS o DEFRL LR 6 A 4F o

3 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,paragraph A6.16
3% Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,paragraph A6.20
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i) Bz E s - BRTF sy N (NGN) L A T
FORPATIE B 2 A R ATG AR o

i) FERpRELr (FEAIAZYEIA) > 2 @ GATE RS
itk o

) Bofs 272 FMIRPRIER * epe2 v £ 73 p > A fe & JRIZF £ 977
FEF LA o

Ofcom BU-LRIC 3] in A2 Bl 4™ Bl 3-13 > & 5 = < FAEa il ¥ - 1

Bi T g F4e(Demand module) ;- * MIE R A K2 MBREZT R ¥ K
¥ ;

Mgk 2 & i 2 (Network Cost module) | @ %83 iz 21 2. A5+

i

IR Z 3 N PeE L T A e (Economic module) | @ #-i% &

3

FANERITEZEFREIE 0 TR P IAIRIRE T A AL e o

Demand module Network.Cost module Economic module
W 3- 13 : BU-LRIC 23] /= #2. @

R kR Ofcom

YL i W) 442 73§ 7F | (Traffic forecasts) ~ % Bt & A i & (Network

costs) & = & ¥ z(Cost recovery)i& {7 i p? o

2. M ix& 3p | (Traffic forecasts)

et > @ NGN e+ i [P 3¢ & 3¢

PREERT TR ARG B RRAAKEE I ALEE -
d AR B T 3 i 2 A NGN g
£

e
B 5 € oBdpPRAr 0 Ofcom 4 & #icdp PRAx A K #7#-2 4 2 i > #
T NGN i At &2 ¥4 > Flpt o G FER 7 7 L IERE R
WARE R AFRI B AL o
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Ofcom Fg | 2 T PRF&2_AMIEE ¢

1) 3 3F 3 % #FEPRF+(Incoming voice calls from other CPs) ;

i) 4 eb 2% 3 3 35 PRF3(Outgoing voice calls to other CPs) ;

) % p 3F 4 =7 3% PRi%(Voice calls provided end-to-end on the same
network) ;

iv) i 3% PRFx(Transit) ; %

V) 3 e #icdp JRIx(Packet data) - = % 4F PR3 (broadband services) ©

Ofcom & 5 = B % B R R I%E

i) 2005/06 & % 2010/11 & : i¢ * Ofcom = £ 2. 2012 & 2 & ¥ 7 3
4F 4 (2012 Communications Market Report)®”z_ 74 o

i) 2011/12 & 3 2024/25 & @ i¢ * = & T} £ & = ;% (year average
growth formula) » ¥ & * A& G#c T F EARE S L8 8> WA R
MIFE o P N RIERIY =& (-3 5 t &) ehfEd T FERIT

- & (1 &) 20538 > T2 AFRELT DN 40T

(14 ( Xt )% 1 1
Xer1 = Xe( Xos T)
Ofcom < & 3F F PRI+ 2 By PRAF TG 2 % BARS > &~ 5 % -

PORBRBZ BN DL HET A REEFABLIER
iii) 2025/26 & & 2045 & @ BEEAFEHFT 2 o

¥ g TR % ¢ http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-
reports/?a=0
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(1) 33 Rar 8 TE R

Ofcom & * = & hfrd FHEFES B ERR > GFZ & PFHEEL

A EART 2 b o F S ABREIERY N MR R R
(Integrated Services Digital Network » # #£ ISDN) <3t 7%+ & 3 8] - % F]
Ofcom 3% 5 3%PRAE7 5 AP chpRAIFE 2 - Mix > P 52 A K7 5 &
ISDN #£P®i » R AR EZRBETE R LR~ g@a d 8 R v
SRR -

Ofcom fif (737

|k

TRRIEE > - 2 MR A 5 RAe* 2 (households) %
& ¥ * 2 (businesses)2- @ = 7 > FliZ - #g* 2 Lo/ ag s £ 8 o
T RI3-14 2B 3-16 2 ApMEF RAATERIEE Y TP B 5

Bl T L A B o

Million lines

40.00

3600 | m—— e m = = m TS

30.00 -

25.00

20.00

15.00

10.00

5.00
S S o T WP R AT PP P P
PETETEP T TS PSS P PSP

Low Medium = = High

W 3- 14 © B 3258 8ERIARE W%

TR &R Ofcom

38 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A6.2
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Minutes
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4,000
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A SN R DA DO RN 0
ég}c_zh é@i %‘%h @r\h\h}m.\ ~, @1\.\&\ @h\ @r\hﬁ\m hﬁé\ @f‘b q?{b f‘],'gb qj}"b e{;‘}i‘% q?\‘"lf
FEFE PSS DB S PSS P
Low Medium = = High

W 3-15 1 Re® @ et TghT 307 £ RRIESL Y

7R kR Ofcom

Minutes

6,000 -
5,000
4,000 -
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1,000

W3-16: EF* =Rt LT 0% § FRIEF WY
TR KR - Ofcom

39 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A6.3
40 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A6.4
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(2) WHRPRARUIEE RR

Ofcom [r & 4G 2 FE L HRZ IR TR ¢ P 7 & 4 i#* AR PRI
R 6 P H T B PRI
EIBERK o P &2 7 AGIRIFET TR B B BER B R Y 4G
JRAR Y e s ik E G E RIFET T M Fle B¢ &R o A R
AG PRASH B PRI 0B S0 > T 2 o r Y o @ A R IR B R R

(4FF 5 &) 2 & e Ofcom ¥ % 305 4

2 o Ofcom 305 31 RAATHIITE > T2 3 VMG IRIBFRZKS  H#Ho
e R RERIRP RT3 %Wﬁ¥%’vﬂé$*%?%%$ﬁ
RL 2T HE 0 FEt > Ofcom 23R #F A 40 » BB B R R TS o (e
*ﬁ%%ﬁmﬁﬁWA%ﬁﬁ%%%@%%w‘é%é—ﬂ’»fiﬁﬁﬁ
SR S RGN SRR ISR R N R e
Bl 3-17 %2 B 3- 18 R B AR RAFMEL B TRRIE % > TP T
PRI ERTL ANBEK -

Million lines
35
30 A -

25 -

20

15 -

Low Medium = = High

W) 3- 17 : B 4F PRA% 555 8038 Bl A S WY
T kR ¢ Ofcom

4 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A6.5
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Peak Kbit/s
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W 3- 18 : & & pr S FE sE 2 AR (Kbit/s)3g 7] 48 % B

TR kR Ofcom

3) 7 RHw? &% 2 Sk

% F e (Demand module) & * 12T 23t 2

\\\?{y
B

(A) * © ki3-F 4 (Demographics)
T
w R g i
EREE K

iz B F i (Lines)
#Je ISDN2 * = #ic
& % ISDN2 * = i
& % ISDN30 * = #ic
Raer 4B EY Sk

T AE 4 (BB Lines)

(B)

® 6 6 o o o = o o o

42 Ofcom,”Review of the fixed narrowband services markets — Statement” 2013/09, ,Figure A6.6
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@ UL < E MK AR
o R R
Mi—* éﬁ—%?" Fr'vmjz'ﬂ
EE® PEBED EABE
Mf‘:‘q’r = BT FFFH‘Z}E
l/';#‘?r = T FF’FH‘ZZ“’—
P O EEFT F R AE
e AR AT L o

4 R SRR 3% 2055 B (BH Kb/s)

3. .= & & (Network costs)
PRz S s - B F S AEREINGN) S A#H 0 P T K
FeOrIE B2 A kTG AR E o Ofcom i * M & 3 & gk (Scorched node)® iF
itz BU | > TR ®f eRLc 2% 2 S8 ke 7 NGN g
iz o Flgt Ofcom Bk -3l @ @ * BT 2 F5 fF < 3 % (exchanges) ¥ & &
A1z B NGN
Mgt & A% (Network Cost module) | ¥ 4 5 & ~ itk » » w5 T
B 3% i 2 (Network Build Module) | v T = & £ % (Cost Module) | e

1) BIp D2 arE 7 ok &4 R K 1 2 (Network Build Module)

el Rt (40T B 3-20)

3 Scorched /& & €_& 2 > Scorched Node &_iz 45 ¢ 1% & ehir gh(Node) ki (7 B I8 fE enie s B > M ® 35 B2 &%
e pR oo
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i) + BB AEd Az & A48H > ¥ 8- pe k12 (Network Build

Module)2_ 2t 2+ & & fie 2 % & » & A % (Cost Module)® - & & !

Rz R A (0T E3-21) o

(1) %823k 32 i # (Network design choices)

FRCY T 2 NGN gt dd - k72 3487 4 & 8h(interconnected

logical nodes)’ = » & 2L¥ & % #E:P~(Access) ~ B & ¥ PR j3+(Aggregation &

Services)£& % (Core) = + %4 > & B & BLe BB R BR & > BEERT

L BlArT B 3-19-

A2 '

im o

~T
]

U—*@\

~ Basic
~_~ | Access

Access

PRFRDA N R AT

Core

® 3-19 : NGN S‘l‘ﬁ%é—ﬁ# ﬁ:ﬁ]
T kR © CSMG, “Fixed Narrowband Market Review: NGN Cost Modelling,” 2013/09, p.6.

® & EL L = ¥f(dual-parented)iF B0 1 IE L B IR F o
® HEGHEYIEHEGN O BRLLEIBBEEL TEL
o = HclTiRnER * Ik 4 (ring

S F) 4 4 (cable) %7 4 =

<7
~

A~

v

topologies) ™/ fi i 4 » 1§ B4
FH IR ARG AR

point) o

53

£ P~ (remote access node)# & ©

1
>

B

 JUPBE TR R 2L L 3% (point-to-



& & 3% % (network electronics) & ¥ A fm & » 11 L3F A& prenf
T E AT TR D o L RER T F KRG F 7R 2 (network
element) p £ 47 % % (components) - g~ i o 41 H = (control
units) ~ < # +% < (switch fabrics) = & #& % /i & (high-bandwidth

interfaces) » % R E | T AT F AT R o

NGN g fadk TP HiFs Aaf > N E LA LEE; 7 284 Ak 7
% > @ﬁ%l}%ﬁ»; Tk * o = gepk(Ethernet) 5 A #iw & 5 xk Bh(sites) & R fF %
A & &~ B 5 1 3 (Dense Wavelength Division Multiplexing » 17 & f§ #
DWDM*) z_ Hepte®® > # map b kg ri B2 28 S o R 5 £
ST N el g 1 S R - ﬁia?] ( Multi-Protocol Label Switching » ™4 @ # MPLS ) >
% %115 % MPLS HjiF¥ i *7 i 7 PR3+ & 7 (QoS)E 1L 2 7 £ 2R $|(capacity
planning) °

(1) Rk 33 p 4o

(A) # * 4P~ & gL(Basic access node » 12 ™ i # BA) : 4,000 B -

(B) & =4 4% 2 & gL(Remote access node » 12 ™ f§ £ RA) : 1,600 & -

(C) A¢ =422~ & BL(Super access node » ™ ™ #§ £ SA) : 1,100 & -

(D) % & & B:(Aggregation node » T #§ £ AN) ; 100 & o

(E) = i & 2k(Interconnect node » ™ ™ A IN) © 20 & 5 if & 8k > o+ 20

B3 e el e & 85(Corenode)iz B30 4p ke 8 o
(F) #%~ & 2:(Corenode > ™™ i CN):20 & -
(G) PR7% & BE(Service node > ™ i A SN): 2 B o

“DWDM #_ - % 3 rxckehk @@‘J o BEARITL R A ST AT F > BB R iz &«‘ri\g%cm@%?]*mi {g_ v P AR B
B IR G ;.,{Lfﬂ”l—rl‘ s JAF {72 "v/z AE TG M kA E T o TP kMR E —*"’;bf' _;’E.—_g F
ek @ﬁig,l » F W3t pE $ 3 (Time Division Multiplexing ; TDM) = 5% > % b K s 5 1 eh ' B R
)3 A g'a Ml - kP F RS te Bagsg (Channel) eh3 £ > » REAZHEF - R R AT @313?]'—’1”5 TH

Buw grrd o & A g 80 pR @O - FF &R ¢ http://www.cht.com.tw/aboutus/propernoun002005.html
45 %k gk 1B %] e i (Optical Transport Network, OTN)z%k # 2 & *5 DWDM 2 i@ 4% o
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(2) E Wik RIRAE18 * 2 B 4B v g T (Logical call pathway) -2 = 4

3-2
% 3-2: 3 PIRIFATIR Y 2 RRFEHE
PR A5 AR v T
%M NGN#ZE3 2% (- B & &) BA-SA-AN-SA-BA
# M NGN#ZEZ 73 (BPopi) BA-SA-AN-CN*-AN-SA-BA
EhAFIFE (AP E- REHT) BA-SA-AN-IN
FE 3 EE (RP B ER) BA-SA-AN-CN*-AN-IN
e E o (EE) BA-SA(-AN-CN*)-AN-IN
N NGNFF Rl BT BA-SA(-AN-CN*)-AN-IN
EEFaie (H-REeag) IN-AN-IN
ﬁﬁ%%%%(%ﬁw%?) IN-AN-CN*-AN-IN
"BA i guxi&ﬁwqhaaﬁ“ﬁ SA FARBBFEBLGER FRESEZHERIN 3

@ W%&Lf’ﬁ? CN 2 8- 1 m?&&‘{ﬁ,’ﬁ’, s CN*% 5 B Fra‘!'«7 "ﬁﬁ °
T AL kR ¢ CSMG, “Fixed Narrowband Market Review: NGN Cost Modelling,” 2013/09, p.14.

2

FRRPILT A S A0S o B - 001 R LR

PR R Y Sl
a. # ¥ } I (Market share)

WHH b SR 33%7%:2\3\1‘&”1%“] »~ %¥c o %% Ofcomin s ¥ B
Bk P BB T £ 8 A 2 REIRGE » Ofcom %) 2013 & 4
# AP S (2013 WBA Market Review)#77]2 & ¥ & T - &
7+ TalkTalk ¢ ¥ #% # 2> %) 93%%# T 2 PRA% ~ 2 L #74& Sky 5 5 90% ~ Virgin
Media 5 45-50% ~ BT Rl 5 100% > 3+ 5 & a3 323 3595 3 BE4 (¢4
BT) & #cpidh » 7 & £ 4 2 G Apfe e k5 33%-

55



b. e § 7 (Network) i@ * %k

® %+ 5 % H#(Voice Coder-decoder switch) : @i * G711 -

® pptixzk g & (Firstbuild year (>=2005)) : 3% < & 2007 # -

® NGN ;i :&# (NGN migration period) : % Z_% 4 -

® pprAaitz A HFPH (MEGH)

£ 3-3: 8730 Rl e A G
KW/~ YT (&)

& @ﬁ;f]‘%}%ﬁé&(Optical Transport Network, OTN) ~ ¢ 3§ & 43
#1] B 3K % (Session Border Controller, SBC), 4-%4 # i Media 8

Gateway,MGW & 7 5L s¢ (Signaling Gateway,SGW)

5 & PRI*3P~ & 2L(Multi Services Access Node ; MSAN) -

Tk e B 4% P~k & (Routers & Switches) ~ &' PR % &2 4t 1Y 5
(Servers & Software)

f 4 IR (Synchronisation Sources) ~ %t (Rack) ~ ¥ 42 (Cabling) 10
# i ~ %k 5k (Property, Ducts and Fibre) 50

FAL kR ¢ Ofcom

fepr 2 * 3 (Network element utilisation) : 3% =5 75% o
¥ d %-#c(Routing Factor)
3 4 A 7x 2 #(Voice traffic factor) @ % = 5 1

#cdg  ix - #ic(Data traffic factor) @ % 2.5 1 -
LM pFECE 35 R (BH Call length) @ 2% = 5 29 4 45 -

B b i35 P PR B (Minimum call servers) @ %k 25 1 -
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Network Module

ofmlu@rtdema\nd a Categorire e i o ? fidate full
inputs into values exchanges and add
= i I dato by elements by node element list and
e and cai calculate buy/retire
== i e wp tegory 7
Input_Network
Input_Demand Input_Exch Input_Routing Input_Planning
Input_Erlang
¥ [ v ¥
T cal Output
Demand = Calc_Demand [— Calc_ExchCat = .a - 12 Cale_MetReg bow o
= BasicAccess = Network
Network
Cale_
1 SuperAccess
Cale_
Control ™ Aggregation | |
- Cale_Core =
Input_Lists =
H Cale_Service =~
M Calc_Interconnect
Cale_ ||
Passive

W 3- 20 : e Er 3% 3% (Network Build Module)ix 42 @

TR kR Ofcom

(2) = = (Cost Module)

HAHET AL Z A o - A
SRR AR N R L B R E kg
LR AR S S S =
Cost Module
ocm'wmeunnmzs ’ Muitiple unit costs
by element over by element volumes
time to find total cost
OQutput_
Netwark

Input_ Calc_UnitCapex |——» Calc_TotCapex
ElementCosts

Input_

CostTrends Cale_UnitOpex % Calc_TotOpex

2L 5 ke pr U 4 2 2R
R R EHRKEZ R
=t A2l ¥
FITE R -
Prepare outputs for
use in later modules
1
1
)
Output_Costs [ Link_CostsDep

W 3- 21 : & & # 5 (Cost Module)i 2 B

7R kR Ofcom
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& & T FL(Costs)4p B Bk / § Beke™

® kit itH ix = A (Unitcapital cost) (2 2012/13 % 2 & )

@ g AH A AK KBS

® & = & (Unit operating cost) » ¥ H =~ 2 F & & k2 14%%:+

¥

® i TinF & A(WACC): % 5 0.069 -

Ofcom fz & 4 L 35F & = A (WACC)> iz = §17 »2 2005 # 8 * Ofcom
z_ B 4(Ofcom’s approach to risk in the assessment of the cost of capital) ¥ - 3%
B @ &2 Ofcomi% i it & BT 7 F #f % v WACC » %‘Jﬁt“ﬁ Ee S S S N
G ELh Bt > T > BT 22 WACC % A 5 AF FHEBIRFAME S 2 H 4 R
PR S < TR BB PRI W e WACC 1T 5 & 4icig * o

Ofcom F P& 7% $2 45 2013 # = £ 2 % ¥ 5 P73 3 1 4R(Business
connectivity market review) #F p % (LLCC 2013 Statement)i& 7 WACC 3 & -
2005/06 & 3 2012/13 # 2. WACC #ic /& & R4k 3-4 > F p 2012/13 £4= > i
7 WACC #-2% 6.9% 24582 7 % o

% 3-4:2005/06 & 1 2012/13 & fw WACC

2005/ | 2006/ | 2007/ | 2008/ | 2009/ | 2010/ | 2011/ | 2012/
06 07 08 09 10 11 12 13
WACC 8.7% 8.7% 8.7% 8.7% 8.3% 8.3% 8.3% 6.9%
3L 1 Ofcom # * F A F & ¥ i3] (Capital Asset Pricing Model ,CAPM) % 4% WACC #cig

7R &R - Ofcom

“©Ofcom @i fUF £ F R EPTAR CGRE AR EMFAL FE 5 At b FH) ¥t foiism i 14% 0 2 52k
N SEEAHE S K sl

4T 38 %k ¢ http://stakeholders.ofcom.org.uk/binaries/consultations/cost_capital2/statement/final.pdf

BorEb gy TEIRMEART SR ET R A EMER TG, 0 - A T o B L RR T F T
s THHERNE, -
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4. = &~ w yz(Cost recovery)

o RS AR E S Y ST E 2 (Economic depreciation)iE {7
#rdk o @ 2L * € 2H47 /% (accounting depreciation)if {7 #rdk 0 I it K pr A
A T R Y BT A WA E -

1= 737 15,7% (Economic depreciation) 7 4 jg T| £ A8 e gL en g A % &
*I(Economic life) » 7~ ¥ LK & & * FZH > A F 43015 4p M (inverse
relationship)z. /% o 2 3 % & @37 2 > BU & & i3] (Bottom-up cost
modelling) ¥ 7% & E_® B 2009 +#E:% 2 (2009 EC Recommendation) ¥+ 47 &
Bl ie * 322 Ek o

CATEZER AT ER T Y E RS ~ 2 & 2 (component)fd #F £2 #ic

{5

2073

=k

AR EREIF RTINS  RFAFE K AR B2~
TEGHE S ARG R EVGEF ERR A ARG 0 A JIF
AR B E LR S AR HARS

Ofcom § 47 ¥,/ (Economic depreciation) 4 5 11 F = FFEC !

(1) FEf-
BERE G- ERYFE A AR CRBEEEL ABDY o TE

A

4
4

Y
=S

7 2 _H = & (constant unit cost) °

(2) FEE=

R AR A 0 LR P I RRCE T S A R AR
IR (MR F RSB b ’%?$¢i@5“@%“ﬁﬁ%£
Barerd &2 T RHE o

PEPATEZLF R G (R L HPFLFA) Br o BRERY FYRFHHE > F o M@
FURAAE A APHEHRF > A F R FREBE L AF a il (HApH) -
50'3‘;’{%9*&”&%}?7%%’}1?5‘ ;é'ﬁ'—_"
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(3) &=
P> R Z 0 P hs Bflehad Ao (MERHR) 23 28T
ITRHAE o SR AY PR A A AR - A S A LR R
L, 4B L 43— EHr2 A2 kT WACCE B>t his— B2 3 o
BRARRI-WACC B *odte- #pF > HERBIRL 54 o
LPRARZ A A w TR AR 4T B 3-22 o

Network If LRIC+ Costs and

element > volumes run
costs and through the
outputs Original ED
Network algorithmto —p
(AN traffic) POYRSSSYER if pure LRIC | Produce
costs and e odm::nlt
Network outputs ml unit costs
(All traffic -

element

costs and No FCT)
outputs

(No FCT)
W 3-22 : & Aw fTin AR H

:x I FCT ;f;] Fixed call termination
T kR - Ofcom

(4) SAre? @ % 20 33k
BREER A - PR R E 2R A% FE ST EZ BT #E
Tk R e UAR RIS (T S A fe o g TR T
® i F £ %F (Network investment (Capex))
® it iF & A (Network Opex)

® ¢ * it i fi(Number of elements in operation)

L 5 3¢ % (Asset pricet x WACC;) — (Asset pricep X WACCy) * t 5 % # & > n 5 B ié -

52 Ofcom,”ReV1ew of the fixed narrowband services markets — Statement” 2013/09, ,Flgure A6.11
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¥ 8% A
- FFRERLREER
MR FRZT IRk s BB RDT EARE (5 /ISDN) &
DSL/HFC gt 5 A#H TR EIP 5L c bRy Fgers o) 2 ¥ 2
B RlowAcT

Telefonanschliisse/Telefonzuginge

in Mio.
37,9 37,5 37,1 37,0 36,9
284
264
234
189
15,5
112 147
84
58 65 63
5.0 5.6
3.5 4:3
02 02 03 03 0.4
2011 2012 2013 2014 2015«
Summe .Ilnalo[(ll']SD H [nkl, dffentliche Talefonstellen) VolIP Gber DSL VolP liber HRL s==\a]P Ober FTTB/FTTH

B 3-23 : 46 B 2011~2015 & B33 3 JRI+7 = 8 (ks

H>:938"~
74+ k& © BNetzA (2015), Tatigkeitsbericht: Telekommunikation 2014/2015, Abbildung 15.

FILEG ;—‘F‘? & & 7 % (Deutsche Telekom, DT)£2 i+ #—‘F'T SRS i o
B T g 2 2015 & 0 GRS E K (R DSL & B RE S R A B
B (45%) » # =t 5 HFC $5:(38%) @ @ 5T 38 5 (15%) % FTTx 45 (2%)
iR B (VoIP)ehik =+ > 35421F 3% 98 JRIE

‘F_‘L

R R A
PO gen- L BA GRS X A - FRESIRBL L FARE B AL 4 o
RASTERPET BRNT EREREERARE S R HARBARES

PRFX4Tid % 2_Ho > 2 & ijﬁ ¥ S R b IR S BiehE A o de

T4 35405
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% 3-51 48K 2013~2015 & RpF 3 RABRE EH ¥ 2 3§ F ()

BB IR R FEEA AP BRAT R
2013 2014 2015e
] ﬁgx Mf :‘;ﬂ; * H ﬁg ﬁ%ﬁﬁ;;ﬂ; * i f:& Riﬁ ‘; sm; *
T T4, % 1 3 TN % a4 CE ] %
b R 4nas 14,29 1,26 88 12,04 1,01 8.4 9,53 0,74 7.8
ISDN # ## ik 2 (BRI) 9,06 2,88 31,8 772 2,50 324 5,89 1,89 32,1
ISDN * # 3% & (PRI) 0,087 0,03 345 0,087 0,03 34,5 0,087 0,03 345
wREE 0,040 0,001 25 0,031 0,001 32 0,029 0,001 34
% #BHFC#49 VoIP 4,95 495 100,0 5,62 5,62 100,0 6,27 6,27 100,0
#% #BFTTB/FTTH#) VolP 0,252 0,240 95,2 0,321 0,300 93,5 0,413 0,376 91,0
jﬁ_i@DSLé‘-’]Vo]P 8,43 6,30 747 11,21 6,85 61,1 14,72 7,46 50,7
WMRBPAEAEELL 37,11 15,66 422 37,03 16,31 44,0 36,94 16,77 45,4
F# %k : BNetzA (2015), Abbildung 16.
EEREFS EEASSECTING AR A BTN TP RR T EE
BT ORARE o v 2015 # AR ARG 140 RS FRHATITRE

2010

W 3- 24 : 48 & 2010~2015 & HeiF 5 @ 2L 4%

H 10 BAda#c

2011

2012

F#L & 7 : BNetzA (2015), Abbildung 19.

e DT AG

2014

e Wettbewerber

2015e

= Gesamt



FoRRBRIRRYRER

16 B 2R e B E L ¥R T G L (RegTP) » £32 % ¢
SRER 2 7 WIK-Consult 2 = & A 404] > 0% 5358 B3 G enhdl - 48
R G&Mrcg ZF RpART L2 TR FFl2 R & RET IR
w0 % R R R o F PR IE 4 2 2 A (costs of efficient service
provision) » I P R G H H "ﬁf!f‘f;i Fai o ot RFEEE
g FKIRIEE o

MRT REMpc g EINL > 20 FNEMIRIFEF T G2 T RTOT

FTEA S RET RS AL G el ¢ ERPIRB I F R
Sh o LR kg BRI L W S A gRTR o P AT R R AL G F - B
EDEPDEFEITATLAAH - AL G2 0 Py T At AL
3| (Bottom-up modelling) > & ** &2 & & | F e A T4 jp = > Fla &4
FEADTAER R 2ot T RZH 5 FES AR THREEP

% 1
%1 B FHTETRIFNI AT > T Y BT E AT RIS

*’E‘%

=

\'\'H\

(comparable competitive markets)# &#f 02 PRFF i §2 0 14 & MR BT EF 2 A
R e 2 L RN L R RN =T
Faoo PR G E BN T - R TR E AP
@me¢%32w%ﬁwﬁr*:mﬁﬁﬁzﬁiyé%rﬁ%m
FRend dp 3 1 2 TEmE A E RS A g el o s REENF A

Fﬂﬁi@ﬁﬁ“’¢&U¢%%€2Wjﬁﬁéxao
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& E '?-lﬂlkﬁ%*i'? mﬁﬂé#ﬁi (WIK-Consult & & #-3])
BB ARG e - AR A NP - AT AT
= T & & k(joint costs)® o B & & AYIT LR LG ARY LR F
PRI RAAHAK G RN BRI ED U F A o WIK-Consult ¥ 594F e it
LR @I AR R LE A A
® #cix % A (digital cross connects) ~ % 1 % (multiplexers) 2 H s & ﬂiﬁ;{
&
® MfhLd 2 M 4
® HHFINF s RN Y L Z R4 L KM
WIK-Consult $+** 8 & = & en4 fie » %02 F] % R B (principle of causation)

A fie X B B PRI B ﬁﬁ Mo TP dEE S i‘g{i x A o ¥PAIN T HPRFE 0 B S
-

o e BB HOOF DR R R L B2 WAL L4 & 0 P BU
ﬁﬂwgfmﬁmk; FREBRESY AN A UFERPFEE RS A

=
W
(')
o

=

w2

=K
—
R

SH

;
1‘!\1\4
3‘/
)
**
n
~D—
S
EE
(A
i

d R G RRSE REE
LIFPRFXAIH L XA 5 TP A A E A AR PRIA ST Koo ﬁﬁag,
WIK-Consult #3547 n & &2 FHE B g R piend £ - 32 %

#% PR 73(circuit-switched services) ~ 3+ & % 4% PR 7% (packet-switched services)¥?
T A2 7% B (leased lines) o 7 B# WIK-Consult $F* e 52 & 2 PRIZEE & 2 3P > 7

Bl 4

B L A A2 & A (common costs) e fe o RN EEL A AL AR - AWMLY TERPFALAFEN ] E R
kPR AR IS B DAL EARY PR R GRNE AR A A
% See WIK Consult (2005), at 3.
%5 See WIK Consult (2005), at 4.
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TR kR

Services layer Circuit-switched services ‘ Packet-switched services
Switching layer PSTN/ISDN-switch ‘ ATM switch IP router
1 1
El E1(E3) STM-1 STM-1
T T T T
Transmission layer SDH transport network (Cross connect DX 4/4/1, ADM)
[ sTvn
Infrastructure layer Optical fibres, cables, trenches, cable routes ‘
WI k Y4
CONSULT

W 3-25: ek 2 PRI-§EM O B (WIK-Consult 2005)

7 kR ¢ WIK-Consult (2005), Figure 2-1 -

WIK-Consult 7 2005 # 3% * = A #7 e 2 2E T#Er% R
BB E s H - 3k k2 L L3 h (double tandem) s it T ad JEHE 0 U OF
SREFRBRATT R A E a8 AA#H o Rad 0

LA R Y S A <

PRAR ek e 0 F]pt WIK-Consult Fe B 43 %' £ 32 4% B B8 (ERG)$3+ i

E4 ™)

B v (Bitstream) 4 B,

* 2 N g [Pl % & —
FH o FRRTNAA - RRFERT AT

Subscriber access network : Access network i Core networks . |

i ((/_(—WV"\_\ |

ATM
| élntemet]
ore ne
/

i _,., II |
PSTN/ISDMN i _-’,'
(*if needad) i

PoP Mraffic handover points

(unmanage

T - J J
DSLAM || ATMIevel P level ( aE el
access | |(parent switch)| | (parent router)

] distant router) d IP)
@ @ ® O) ®
Quelle: in Anlehnung an ERG (03) 33revi
wik -
CONSULT
Source: Analogous to ERG (03) 33rev1, adopted on 2™ April 2004

W) 3- 26 * Hcp B 7 1 (WIK-Consult 2005)

: WIK-Consult (2005), Figure 2-2
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B R R Y oo R R HURR IP iR U EA
"5 B | (core networks) ~ M 3B~ 4§ | (access network) % ' # = JE B
B | (subscriber access network) = = F%/4 & (T R L2 AL 0 T ¥ 0 ATM
31 B e IP # #7(managed IP backbone) 2 B 2z e [P 4§ (unmanaged IP network >
7roTe e 2 e i Internet ) 1F 2 RS 2 end & 304 o WIK-Consult 32 5 4 — %
B 7+ & Martin Cave i #7# 1l e U X @2k o5 54 14 (ladder of
infrastructure competition)I2 2 » 17 iF jbre g FE L ?’ iR op e A R
56
FHGRE B P AHGOS Rk T o e 5 L B 3-26 1(5)
P ik s (1)DSLAM 458~ 1T TR - 200 > A B FL e 0T
1

“eﬁ;

R TR BRGS0 L S RN E B R RR
j g

\

1—\
>l é%

TRERMBEFIRETT > H @IS E7 o %

>3 W% T3 PRIFE o

2. ATM/IP iR fE < 3 2 iREEFLD M- R 3 @ 28 Ao it p o
TP PR P el 2 BB o $ON R AE S IRAEA T o
P ik 3% 353 cPSTN #7 3 o8 e $ B e i % k3% > WIK-Consult
R REIAT LT LM R L AR

3IPK (LEed ) tHEELFE2 g chpe i PERIRG £
IPﬁM%%ﬁﬁﬁﬁwmmW’ﬁér%ﬁﬁ%ﬁﬁﬁﬁﬁJ
(Broadband Remote Access Server, BRAS) » ¢+ — IP & ¥ 125 18 ATM
PR

4/“M%(iiﬁ)Zﬁ~$ﬁfﬁﬁiéJWM%%5ﬁw$%’

I~

ez IPE ATM P 2 Bp s > P F o 2 B
PPN BET 0 PRGSO R o

% See WIK Consult (2005), at 9.

57 See WIK Consult (2005) at 11-12.

% WIK-Consult 4 21 » i3 IP $0 B s T2 ¢ il ATM P g3 B JUBLPF > $190 IP A pd cris @i 5 56
ATM % < et :2 {7 - See WIK Consult (2005), Fn.10.
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5. DSLAM &2~ : DSLAM % *t i ezt (MDF)F > H o0 St 2

B D R hilg ks

WIK-Consult 3% 5 A #HK % K % @ﬁ?]/é; VRS By AR
Fole - B RR o TR " Pﬁﬁﬁifil‘a”éi  (Synchronous digital hierarchy, SDH)
U R S AR CE kB T EH L A ﬁ@@] R ERERL AR UANE
FE T 2R B RRE T AT o K B R LR > WIK-Consult BT

N

User profile
User access point (MDF)

ATM data Leased lines
PSTN/ISDN network IP network demand '

E1 E1, E3, STM-n STM-n E1, E3, E4,
STM-n

yd

Physical network

wik

CONSULT

W 3-27 : @A P it ) i (WIK-Consult 2005)

7o &k - WIK-Consult (2005), Figure 3-1

WIK-Consult ©2 2005 & & p& 718 * e & i xDSL 5 & » 34 2 5
PO BRI R P R R BT ARG A BT D PR:)Z‘”LF%K’F’@%Iﬁ
25 AHF — 364 ok VDSL 12 ¢k xDSL $iee f b 2k R £
¢hi e 4% (MDF)zk & A wt R (Splitter) » 1t #4F 5 A % B 45 & MAE A > A
WP RS QHPRIEE BAFE SR o M DSL * & iR EH
¥ Bl 4T
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I !
I
] i |
- |
TAE MTP PCP | MDF : Diata
I '2
H ! |
L |
n DSL-modem E Splitter E ﬂﬁ:ji;i'ﬁﬁ TAE| Customer socket

wik -

B 3-28 : DSL * * 1 g 7 #(WIK-Consult 2005)
# ¢ NTP % 3§ % =3 8h(network termination point) ~ PCP 3 2 i 3% gh(primary connection point)
7 % & : WIK-Consult (2005), Figure 3-3
gAY R EEDESF R > AET G T ESM-Ne g T

B3t 2014 # & (74 3¢ WIK-Consult 44 T8 @827 2 AR 4 47 0 12
IR E AR P A #H o WIK-Consult H#-=t+ & TH4F s = = X 3
HCIP e R~ % R i (Konzentrationsnetz) 3 =%+ % 4% P~ 4 gL (NGA) »
4o B] 3-29 1o C

Next Generation Access | Konzentrationsnetz IP-Kermnetz
Network (NGA)

e —

- e

J-

ml' g FTTx N

Ethernet
N

Server und
|C-Einrichtungen

B 3-29 © =t i F4E e B 78 - (WIK-Consult 2014)

74 %k ¢ WIK-Consult (2014), Figure 2-6

68



WIK-Consult %2 = & 4] #7 @ % chfe i 7 4 0 M EPRIFE 5
g o PR R P MR BE R TR R 0 TR R e B R o R
1 et 59
® ¥R IPIRIFITE REREE
@ THRpRIYEHBEINT ATl S A FHREREGE (pF
oax_&gm )
FHERRE 51 T RBERR T OREF R B BETR
AR H s pBF PRI hE E AP o
B3 PSTN 7 B 42 P~ Be % i 42 B (Verbindungsnetz ; /i 3t & B~ 4
Be 2 s e ) 0 WIK-Consult 1=t £ (R 4B e it 2 e et v 5 o8 (i
BN 0 (5 £ 2 e geps(Bthernet) @ T A o B NI RR
R4 o P FTTX His s 2 > AR E W PR LR fERD T o 5 HE

B iy NGAZ i3 7 Blade™

oberhalb
MPoP
Metro Et!lernet Aggregation
Konzentrationsnetz derzeit immer
auf Basis von
FTTB PON Ethernet
FTTEx FTTC FTTH PON FTTB P2P FTTH P2P
—Q\\ ¥ U T ,‘;V MPOP
i ab MPoP
T ;\OT___._..__._.___.g__.__.__..____..__ _ .__.7"_.._. - KVzZ kannl
Dedizierung
NGA bestehen
e, AR N S L ... Keller
Wohnung
wik %
COMNSULT

W 3-30: XL APRRBERLRERABBFREIR

o MPoP - 70 ¢ /1 3 2L(Metropolitan Point of Presence) ~ KVz % §& i < 4 5 (Kabelverzwiger)
Keller 7 #» & % ~ FTTEx % R 3|3 p 2 318 % (Fiber to the Exchange)
78 &R ¢ WIK-Consult (2014), Figure 2-9

%9 See WIK-Consult, Analytisches Konstenmodell fiir das Breitbandnetz Version 2.2, S.14f (2014).
69



WIK-Consult $#3* =X £ K R T 3Z 3 PRFE & - QJpARH o7 * o
A_TDM Hojires TP Fjpbrm 5 T £ B 0 Gldoield T3 i o4 R B ~ R $8k
FRR ARG AR c HANFF RS AL o 0 AL RIS Mk
@@?Jz\l Ak s ,fp’j]‘h;{,lg] Bulapr iy E o Uz B AR guyrdl g oo

WIK-Consult 355 #8 § #3138 F 7@ * el & 2 40413806 > 7 W77

e T L
C i INF AAA BRAS/RADIUS/DNS
ontrol Layer | e A
SCI'I-;tSWitCh Bandwidth Il ——— Control
S broker for ! signaling
circuit I :
switched packet \ traffic
services switched "~ BGWC -- Bearer
S ——e services : traffic
N ——— i
b o T T m—— |
NMS - ~=- MGWC |
AN ,’/ \ T
A s \ | T~
N \ | \‘“--.
: o
I PSTN/ISDN
v

A
' BGW

User Access

UE UE
W 3- 31 : 3 3 FRAFFELIH1 K 3 % (WIK-Consult 2014)

Fp 1 INF (Intelligent Network Function), BGWC (Boarder Gateway Controller), AAA
(Authentication Authorization and Accounting), MGWC (Media Gateway Controller), BRAS
(Broadband Remote Access Server), MGW (Media Gateway), RADIUS (Remote Authentication Dial
in User Service), BGW (Boarder Gateway), DNS (Domain Name System), MSAU (Multiservice
Access Unit), NMS (Network Management System)

7L kR ¢ WIK-Consult (2014), Figure 5-1
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JE_ B ¥ 4 o WIK-Consult 714 4 W3+ 5 TDM 8§ 3E 5

P e 3% 2 & & o

| -
N
—

b

e

= SR PP

AR RRER G AR F S AT A E
7Rk ¥ 2 ¥ kA E s F_PSTN » PLMN(Public Local Mobile Network)

P ieie s B3 B org e A 2 o TDM BT i #73 chipie o % > & 45

88 < % (Softswitch » £ & >+ SIP @ PR F ) ~ &4 R :g (Media Gateway, MGW)

"UR 40 £ B(MGW Controller) o # fIP 354 3 A » o 1 448
L4t ¢ e ke L4k d B(Label Edge Router)r? 2 € 28 B 4] B
(Session Border Controller, SBC) - %

B 3F F PRAR NS A § F(cost driver) » B Mo d K cuE 2 @

A
f
FREIEEIUE? AN Mgt

% 3-6 . & = X & F(WIK-Consult 2014)

— ~ 7=
PSR

>

L LS

5 &8 5

gl (F- e o, BB T 2 2L gr A
#4824 Softswitch SRS TR 338 -0 S R
¥ B ;Eﬁ%ﬁ E 4 P B i Sl
B4 W E MGW s | (TR PREEZE L E] #R2 TDM i
’ R S 73 38 Ear g
TR R IR E ERREE (2 R e i g
(Broadband Remote B Bk 2 BcE R | £ _ hT
Access Server, BRAS) » S ¥c) "
‘}k‘ﬁ“ ?%a‘/f‘ “fuf\;j”’iﬁ g;‘:; 3N E\‘ g f]}*f,u “];t_ﬁ_,’z idéﬂ*ﬂ;%% E‘ﬁ@ﬁ
DNS Server ‘ ‘ LS
gl (F- |3 MEE 2 VoIP 3
¢ 38 R 4 B SBC g B R 2 B R ohdk | if o Y O PR B
> 5d) M R
Y S 1 B8 I~ (&FH - % .
WA @gﬁiﬁﬂw '/* & f—/( o * TDM & 7% f 2 4 PFEC
Media gateway B Bl 2 BB 2R ehf e
Controller » S 3) S

4L %k ¢ WIK-Consult (2014)

80 See WIK-Consult (2014), Anlage 1 zum Referenzdokument Version 2.2, S.7.
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FoAMNRR IR ARRERARE N2 85
MR e ¥ 78 B 02 b it WIK-Consult #722 = shgefe 2 A 73] 5 &
A REHN RRAIAE AP PAREF A ARFFRIG o @
VI 2R e B F TR 3 2014 £ A7 d) e € (Beschluss) > 2 p 2014 # 12 7
1 Pp4=3 2016 # 127 31 p cnBEEREF » 4o £ 3-7 4757
% 3-7: R AREH T (2014/12~2016/12)

T 0.0024 0.0024
(Tarifzone 1 : Telekom-B.1/B.2) - :
Single Tandem 0.0035
(Tarifzone 2 : Telekom-B.2) : 0.0035
Double Tandem
(Tarifzone 3 : Telekom-B.2) 0.0041 0.0041
e 1P ek
(Telekom-N-B.1) 0.0024 0.0024
JENGN $47
4 v 0.0024 | 0.0024
¥4 NGN T it e
) F_PSTN %47
0.0041 0.0041

Hix ! ga/ads
F AL &R 1 BNetzA (2014), BK 3¢-14/015.
MR p T EREFRITLEIFRETAL LA - L B0
PSTN ¢33 g (ff #LICAs) » ¥ - #F 5 NGN 13 i@t R (N-ICAs) © # -
BEenT @ PRAR A S B > F PSTN g4 3 PSTN & IP 4§ (Telekom-
B.l): % 119 jEsept > PSTN/IP ka3 PSTN 3 i ks (Telekom-
B.2) o % = #geh3 i PRA: 0 PR EE 0 F NGN 5 @ spedd 3 1P s
(Telekom-N-B.1) 5 &% 13 3248 > d IP/PSTN ieiti™ 2 NGN 3 i Sk
(Telekom-N-B.2) o B =Rt 5 32 b BBy 3L & & T G PR Fisdph - 82
FR R BRI RIOT IR oS s R (NGN)E (7 @ 0 2 A

’? = _F E'ﬁ% IE,- l’?n\_&ﬁ@} %v PSTN tE‘-f’IF%%’pjg‘ml_@ﬁﬂ » ¥R F iﬁ#jﬁ'

e
~
\S
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Pl R TR AR R AR 0 Bl st B 0 PSTN RaG et R ARD
B3 2% 4e iz, 8 32 & 12 WIK-Consult £ Bottom-Up TELRIC #:% 1% 5 3+ 5 &

%#%‘ﬁ? IR AH T 4{#'—’ BT 4o
e &g
SR [7 KA R Sk
" o EEFALD
PRFEHE A RPN S ERE HHEFT AL

A
.y
I
\“"“;F
<H

OPEX¢ 7z 54 ~F= 4

CREE ) + k0 Pl A A A
He3l g ~ Bd F)5
w2l
T
PRF+LRICZ =
& A
® 3- 32 : WIK-Consult TELRIC = iﬁﬂ]i}ﬁf#_
?-}«' Xk : BNetzA (2014), BK 3¢-14/015, S.59
WIK-Consult ¢t - = * 73] % 4 > 277 @ #FL L P FEP 4o if

M RAHE & O] SR B R AR R

(1) i **“ﬁ*’w%rﬁﬁﬁﬁ‘%%ﬁf&wﬁéﬁj%%
Foo TR R RN A AH o R & g4k Scorched Node 1F7% »
URR AT GG RSB T RE

QHNFTEFATERFTHRE R *H N %% AL o HEE S
**ﬁﬁﬁ’%ﬁi%%&%% CS RN A )l
BFETFIIERREAE o FF L S AET LT G RIS

61 BNetzA, Beschluss vom 02.05.2014 wegen Genehmigung der Entgelte fiir Terminierungs- und Zufthrungsleistungen im
Festnetz der Antragstellerin im Rahmen von Netzzusammenschaltungen (sog. ,,Durchleitungsentgelte*), BK 3c-14/015, 2014,

S.47.
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B X EG hn R R R R HONEL W
(MGW) 2 45/ 3 424 B(MGWC) e A28 + 5> gl 35 i A etk
2 SBC 7 IP 3 A#H T @T ) o AL LRI

£ Ry o R ATE Y £ ELd F]+ (Routingfaktor) >

a1 \
.m‘y

e sx (&

PIrd s PEECAT R e fp el 2 TT SRR AH L R A A
62

Q) bt R F AR HARRIEA T EEL BT F D
Erlang & » # 12 0.043981 Erlang 3 95 o %3 5 T 3 & f 3 cn3n
> 0 P2 952 Kbhps 3t & 97 Z il if U F 0 O3

(4) g * X hF K oMM g2 s Y 0 DWDM, OTN, Next
Generation SDH ( vz + %4 Layer1) -~ Ethernet Switch(Layer2)rz 2 |P-
Router(Layer 3) ; # ¥ DWDM % % & % g (Konzentrationsnetz) -
OTN (Optical Transport Network) &+ < 2 o fiyd] & 3t >
2 MGW % 5 PSTN 27 NGN i & 27 B el 3 erb 5 o 04

(5) St St 0 NGN g FEHD T » 40T £ 3-8477 !

3-8 AR IR HETEK

k & i
MPoP # 2L 0 7905
E = 1 900
i S =
(IP-POPs)}é] 2 73
R o = 3 73
oo s bR 4 12

7L kR BNetzA (2014), BK 3¢-14/015, S.69
B3R A o PR AL BT G 474 B P %3 i gh(lokale
Zusammenschaltungspunkte, OdZ) o 7 12 B F & +%. iz b > X5 @3 NGN

62 BNetzA (2014), BK 3c-14/015, S.61.
63 BNetzA (2014), BK 3c-14/015, S.66f.
64 BNetzA (2014), BK 3c-14/015, S.69.
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2 PSTN e MGW > 1 2 225 355 i Bhaf 4 en Bl B8 o
@) H*7FEHTLan B P ANRTRALZT LT &S 0 1
HRFREFRTECRZ > T T EITED R - BN RRFILL N
5325 v EFBTIL - FHFRNLTE Tl TioF &4 4
% | (Weighted Average Cost of Capital, WACC) » ¥ 3 B p 3 F & =
Adanty s gl TFE AT A % @ #3] , (Capital Asset Pricing
Model, CAPM) % 5 3+ & = ;¢ -

£3-9: RAARRKF - HH? 6 WACC# § 3465 &

%% ¥ %8 KiE
P17 4
1 Beta 0.78
2 * T H-h ' E Y 4.88%
3 = TREAELGER 3.81%
4 + RN ST 3.01%
5 ~ T F A A (1) 6.82%
6 * fk F 1.44
7 — BT e AF () 9.82%
8 * B3R &V 41.46%
9 = m iR 3R &S 4.07%
BAF 4
10 &R % 3.01%
11 + b ' Ao = 1.28%
12 = B AT A A (i) 4.29%
13 * g ¥+ 1.04
14 = B AT £ AF (fm) 4.46%
15 * AL A F £ b 53.78%
16 = ATILE AT 2.40%
BT &
17 faa e EEMTEF (20 1) 6.47%
18 - WOR ORI 1.15%
19 = RS BEMTEF (RETL) 5.32%

7L kR BNetzA (2014), BK 3¢-14/015, S.75f.



F OB e RE A 2 037 ) "U(Abschreibungsdauer) > B 2R e BB T2 A (%Y
g A * g *Y(6konomische Nutzungsdauer) i 5 30 TR o 5@ * g -
B T e g e Fmeh o LT e e
EER IECNER E\;.ﬁ CEGTH A R LR R A BB
oI L R AR
() Bt F AR AL LT G2 § oL g4t pR 22 ai s
WU 50 8L L MERITA RS 20 0 HER S 40
* UT#’TL“EE" 2R B H TR TR T AR M R B 1 and P
T 4o 4 3-10 17

2310 AAARRKFPENFRE/A B2 P

wAW/~ 2 xR (&)
Ethernet switch unit, ESW ports, LER, LER ports, LSR, LSR
ports, SDH Multiplexer, SDH Multiplexer ports, DWDM unit,
DWDM unit ports, OTN unit, OTN ports, SDH repeater, 3
DWDM repeater, OTN repeater, DWDM OXC unit, DWDM
OXC ports, OTN OXC unit, OTN OXC ports, DXC ports,
DXC unit, BRAS, RADIUS, DNS, Softswitch, SBC
Media Gateway, Media Gateway Controller 5
MEF % 20
R ACECESE) 40
Layer 1/0, Layer 2/3 3k # ¢ . 3 & 10

7L kR BNetzA (2014), BK 3¢-14/015, S.83f.

@) A2 Gy & Ah8 I WP R F L AR A RS B
REp TR Sy S AR R gy A A2 o en
R sRAEI A RS A B L RS ATE O

Q)2 A2 = R385 1 2 A2 Ao I RBEAPF LRI - REZ JRIE
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s kb
S
WIRIFen S ~ A N8

65 BNetzA (2014), BK 3c-14/015, S.86ff.
6 BNetzA (2014), BK 3c-14/015, S.90f.
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BWERL T 2016# 47 $thFE N2k FERLITBRAARN
E&ﬁfﬂ}b&éfg A B~ LRIC+H> 2 » ¥ A 3 @‘%ﬁﬁﬁfﬁig 2% 13 5% 2
BERREFEECRECASEBEIFIRIFEY R F LT RS 33
FEEF LG B F(two-sided market) e $30H L & A ehgnE L R
BB o LA AL AR AR BT R ERFEL 0O

TH T e B E T B i s ¥ F R P 3P BU-LRIC st 8 3 %> #45%
MERRFF R Eaf AREAREIT S FOH L 2 BRECH
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FIE S AY R A RBE Y A4RP BULRIC (507 48% > @ At 42
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ke
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~

(e
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FR o E M o R A T 0 BN F A T AER &2 BU-LRIC

\_H

P

A
FEREREF R R TA S o § % 5k (net payment effect) o 2t 4F o

W

7 BNetzA (2014), BK 3c-14/015, S.91f.
% European Commission, Commission decision concerning Case DE/2015/1816: Wholesale call termination on individual
public telephone networks provided at a fixed location in Germany, C(2015) 9580 final, at 5.
8 European Commission, Commission recommendation of 1.4.2016 in accordance with Article 7a of Directive 2002/21/EC
of the European Parliament and of the Council of 7 March 2002 on a common regulatory framework for electronic
communications networks and services (Framework Directive) in Case DE/2015/1816: Call termination on individual public
telephone networks provided at a fixed location in Germany, C (2016) 1830 final, at 6.
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%% F F KB~ pure BU-LRIC 4 # i 3|3/ 'ﬁ#@’ﬂﬁ’)é}_—k o 2R K
FrrhE R fRA SRR ] PR R S R I R
BEREC#*t A 2 " BB g E HL ¢ 4pcnz 32 L o7

AP d > FERL § R BB R R IR H LR Ry pure
BU-LRIC 17 23 5 Bl % > 2 2202016 # 7% 31 paiza > g
R AL N S EPE R PR MARR A FERE L E R A
18 (NRAs) ~ #4 4 ¢ 2 BEREC £ it » A iF8 419 ibch- XL ¥ 8 &
2009 i 324 3 23k o 2

1d., at 7-8.
11d., at 9-10.
21d., at 12.
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b R L RIEP 0 - RS ‘ﬂi’jﬁﬁ’:ﬁ — 7 3 %ﬁ Ziggo 22 UPC » 11 %
ke Tele2 o 7 ¢ F 5B v 5 KPN» 235 45%3% 50% ¢ % - 8% ¢
F2 ¥4 5 Ziggo - d 3 Ziggo & UPC»t 2014 & & £ & » F)pt p 2014 & %
= F4e2 B FH e 10%T] 15% 0 2 % e T2 id 40%% 45%; KA o E 5

2015 # 5w Fz2 b FTET 35%F] 45% 0 v i HREIFE-FD L F

40%

30%

Bakariiet
Consument £ Markt 20°%:

10%
0% .
2014-Q3 2014-04 2015-01 2015-Q2 2015-Q3 2015-04
wUPC =KPN -ZIGGO =TELEZ . Overige

2014-Q3 2014-Q4 2015-Q1 2015-Q2 2015-Q3 2015-Q4
UPC [15 - 20%] - - - - -
KPN [45 - 50%] [45 - 50%] [45 - 50%] [45 - 50%] [45 - 50%] [45 - 50%]
Ziggo [25 - 30%] [40 - 45%] [35 - 40%] [40 - 45%] [40 - 45%] [35 - 40%)]
Tele2 [0- 5%] [0-5%] [0 - 5%)] [0 - 5%] [0-5%) [0-5%]
Overige [5 - 10%] 5 - 10%] [5 - 10%] [5 - 10%] [5 - 10%] 5 - 10%]

W3-33: FHAREED & 5

T kiR ¢ ACM, Telecommonitor Q4 2015

3 ACM, Telecommonitor Q4 2015, available at file:///C:/Users/aiyun.wang/Downloads/telecommonitor-rapportage-
nederlands-eindversie.pdf (last visited Jun. 6, 2016).
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% 4.000
o
£
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1.000 -

0 " ao1a-q3 2014-Q4 2015-Q1 2015-Q2 2015-Q3 2015-04
mPSTN 1.287 1.225 1.160 1107 1.050 1.001
V0B enkelljns 5.013 5.061 5119 5.236 5.278 5.359
W 3-34: F§F % &85 PSTN & VOB & £ 484 (*1000)

kR - ACM, Telecommonitor Q4 2015
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: ACM, Telecommonitor Q4 2015
frig & Hofe r T R B o (35 3-36)

El

& > e dm ik
B L = =
g

m 3-35:
I S E NN

» T enfiitT™ o PSTN 2 VoB iz & 48 & ™ ' 3% ©

oo 32015 & B w FRIRES

00LX Iy

T %

W 3-36 : PSTN 2 VoB % & 4z »
81

: ACM, Telecommonitor Q4 2015

TR KR



B> R E G RPEA  FHY H A& G RTARKabe): 2 0

2015 & % v F F B H 465% > % = 5 DSL 0 40% 0 % = 5 k4
(Glasvezel)5112.7% - % B 3-37 7 # 40> = f#g3) 7 @ DSLik & T % > § &

TARE GG &g P AR o
&.000
7.000
£.000

5.000

4.000

Aantal x 1.000

3.000

2.000

1.000

2014-Q3 | 201404 | 201501 | 201502 | 201503 | 201504
Glasvezel| B19 678 . 737 792 B40 294
|mKabel 3.251 . 32680 3259 3245 | 3249 | 3772
(mDSL 2.914 2912 2923 2.913 2872 2882

W 3-37: 7 F & R A A4 (71000)

AL kR ACM, Telecommonitor Q4 2015

A FRRRFE
Analysys mason *% 2012 & $28% ACM 3+ ¥ &4 ¢ P 0 7 848 + &2
PG P o Y 3-38 BT 4 BAR KB P OB B
LA ¥ CHREAHENE L FRERRESERS R AP
g gmw,s 4R B K E 5 16 B S8 5 AR d B(Edge

iR

routers)R| @ 7 145 B fe sl > 102 R E L EK 5 1200 B AR g HE
<~ X& 7 800~ &8 400 B &8 Vb AR e Ky F 35S EIRIME
P & BL(MSAN) & 75 £ 425~ o ™

" Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models (Oct. 18, 2012), available at
https://www.acm.nl/nl/download/bijlage/?id=11925 (last visit Jun. 14, 2016).
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4: Access, at cabinets
or co-located at higher-
level network nodes

1: Core
routers

M3AN

| | Business
connections

16 core nodes,

of which 4 POls

2: Edge routers: 145 distribution nodes

MPLS VPN 3: Aggregation
towards core aw;lﬁ L‘Sl'?%‘im. switches

- unclvsvs
Source: Analysys Mason . mason

W 3-38 AR BIEE

T kR ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models (Presentation
for 1G2)

35087-282 | Commercial in confidence

Analysys mason %.i& T#'}].?}& BU-LRIC i, 2¢ fﬁ_ﬁ.‘ﬁg] R ¥ —*ﬂ*” W F
AV i * f2R > ¢ 35 VoIP 4p M X % ~ DSLAMSs ~ §d E &= 3 - Analysys
mason mg Y 5 ﬁ‘/,} LR 1
1. - & ¥ P~ (access network) - i@ * 3 fe 4 2 (MDF) VDSL 22
T LA A A A P e R T

2. % = 5 ¥ g (switching network) - >+t k& 2= 4% IP BAP NGN
( # R Bl 3- 39 ) (IP/Ethernet broadband access platform next-
generation network) %] - IP BAP NGN +# j&_IP ¥ i * s+ (line
card) B & & fEPRIFAR > & 3518 SLgIE o
Bfrw el A AR E A 0 4 2444 (cabinets) ~ 3R g AR~ A
R P SRR B BATEA o X EB2 AF L DA i
B & 8L 2 e AT AP & B S TG a s & BRI GE T A i

s Analysys mason, Report for OPTA: Conceptual specification for the update of the fixed and mobile BULRIC models (Oct.
15, 2012), available at https://www.acm.nl/nl/download/bijlage/?id=11923 (last visit Jun. 14, 2016).
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GeBL s LR TR A R a B B R LR '%imgéi4,om B A e &
BLr o 8k Frige sk 51 (Coarse wave division multiplexing,
CWDM) # jitw 18 31;,] oo &8k R B % AR R A 5 1 (dense wave
division multiplexing, DWDM) 4 ji= & %J

AR R TR E T AR~ HAP 0 F1 5 Analysys mason #-

- BEP ABRGE

PEEAR 5 7 B € PRI B~ & 2h(multi-service
access nodes, MSANS)p » @ 5 &€ JRIZFEP-§ 8L & ;;_—;;wzg 18
PoBE o FRIARNRELFL b BRSBTS
531 Hpr(TMD) P %7 B33k -

3. %= i@ ﬁi%] & B2 (transmission network) » ¢ = 3§ (Ethernet) & &
% 1 (wavelength division multiplexing, WDM) } =1 IP 2 IP/ % & i 3
5 T A% # R & (multiprotocol label switching, MPLS) #-2& = »* NGN +%
e T P
@ Other core routers
TERM
L
C}ut || i
of | —— o — -—— s ow= == == == = (3] servers '
éscope; | SBC Core routers i
Routi | _ BC Other |
outing Aggregation operators !
switches Trunk |
dge gateway |
N routers i
Switching -L . ,
Tr.ans-- ] I MUX MILX i TV / VoD i
mission | : :
HIZV | [2) = E E : Internet |
= I W W i :
Services | i| L= = ! ]
Cabinets a: Small metro ¢ Distribution d: Core e: Additional platforms at
nodes (~400) nodes (145) nodes (16) four national core nodes
b: Large metro T
nOdeS (-'800) ! - Muitipiexe, ' Gnulysys
35007-262 | Commercial in confidence Source: Analysys Mason . mason

W 3- 39 : # j IP BAP NGN % #

7L kR © Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models (Presentation

for IG2)
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B FHH 2 2 4F o 07 R 5 % KPN f 2008 4 /& 43 22 F 6 S jir s 7
Reggefiber 2 & & 1% > KPN# F3% o & 51%% i 4 FttH Hjiw o > RFH

e FttH 3 %

X (G PFOPTAY ) KPN#KFmE2 hFH - 5 Hix
FPRAE o H B F K

P 2014 & 1 % © 42 200 B 7w oo F o~ 2 iF 1688 F
“ o ] 3- 40 2 % 4 5 Reggefiber 5 FttH Sk » # % % 4ot #0R » B ¢
& Area-PoP % £ City-PoP B & 2 & & » 3% & x gL ¥ F “T3k e pRAR )
PEEED R

[ s

Backhaul

l verbinding ﬁ ﬁ ﬁ
o i
Nsisssacnonsu ﬁﬁKA
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ﬁ o KA

@e—"

CP-netviak ﬁ

AP-netviak

ARHAS % 080w

Buiskoppelpunt
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Distributie Punt ﬁ
s

W 3-40 : i KPN £ Reggefiber & it FttH 3B 7 # &

> @E-s| ||

Klantaansluiting

F#L % /& : NERA ECONOMIC CONSULTING (May. 2014) Figure 2.1.

8 NERA ECONOMIC CONSULTING, Unbundled Access to the Fibre-to-the- Hone Networks of Reggefiber: Public
version- Prepared for the Netherlands Authority for Consumers and Markets (May. 2014), available at
https://www.acm.nl/nl/download/publicatie/?id=13056 (last visit May. 26, 2016).
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AOABTRREEERT 0 FWR G EY KPN Y 2011 # 70 -
3 24 ¥ (Telecom Information Exchange, TIE) R i &2 343 ¢ + &P~ JR

\\

PP THRFALHY G REE KPN iR R > o A g g -
% 18 WES4 web GUI /1 & 3Rt & % FPoPRAR o g = g sy wm
Hige = #%w@@%]wﬁ P KPN £he & g e BT 0 T % 0 gk gt JR A o
B SREPGEENTIRBEA e DL B SRR S AR 2.
WAP 2~ (P ~ 3 ) 3. ¢ * mfgiwiz (&fL) VPN’

End user access Ethernet Access WAP port

point Node

l T e El lv«ll(--u- T

[ TR .

. i %ﬁ Ethernet

Point of Interconnect

Wholesale Service

Jﬂ

E “, Transport customer Network
1 i Network i !
I |
! . : E =1 - | :
Enduser 1+ End user Access service | R 1 WAP access |
|4 » . . . 1 |
o ': Ethernet Virthal Circuit :4%:
| ! service : IR
: ' :

| )
'

W3-41: Fge + BB IR

7R kR ¢ KPN, July. 23, 2011

FIARSEAER
BILERE Y 5 0 ACM ** MTA-FTA-4 &% ¢ 3 * Pure BULRIC =
AR R E A AT & 3- 11 4 1 78
% 3-11 : Pure BULRIC #-3]#%4
B e %P

r %

S L=
7 & & (1N) -

#"f:‘lz #'g‘i‘?i'] * L7 —T—'fz]z p 2004 & 1% 1p RB4iwaE
2 B NGN 1P 7w 5 i 27 4 '@ S0P

o Ip 2006 & 17 1 p BR4niE 0T

T KPN, User Guide WES4: TIE gateway (July. 23, 2011), available at

https://www.tiegateway.com/cms/docs/GEHA_WES.pdf (last visit May. 26, 2016).

8 ACM, FTA-MTA-4, available at https://www.acm.nl/nl/download/publicatie/?id=11321 (last visit May. 26, 2016).
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1
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1
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including
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I dimensioning
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key [Jinpout
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H B e 2 H -

PR ERE R BB EREE - B A7 #TH P~  BU-LRIC #-3)
SRR (AR R
' 4r§] 3-42 o

Metwork
costs

Incremental

costing and Service

‘offiine’ calculation | Resut

unit costs

routeing
factors

l‘"_:'lclnulys'.,rs
W 3-42 : j=§ BU-LRIC #-3]
F# kR ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models (Presentation
for IG1)
1. % B
% iz¥84 Analysysmason$x * By ~ H s 2 B ¥ (F2 Fi - OPTA #k

%~%ﬁzwffﬁ%ﬁ%¢ﬁ&%$%@§@ﬂ% L&%’vm@¢%

P P73 2016 & EE R IR IEP] o P IERI Y BLET E¥la

TEEXNEMO03% DM ARF R 3 2053 & o (G5B 3-43) B

% OPTA e S By 7 b id 42 B e crlicdhTm] o 7° (G4 ] 3-44)

™ Analysys mason, Report for OPTA: Conceptual specification for the update of the fixed and mobile BULRIC models (Mar.
25, 2013), available at https://www.acm.nl/nl/download/bijlage/?id=11926(last visit Jun. 14, 2016).
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7R kR ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models
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W 3-44 : A g 7 ReERpB S FIERETF

T kR ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models
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W] 3- 45 FeEa-L SRR

7L kR © Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models

@t ¥8 4 0 Analysys mason 2= = (1) B3K {Lh®E 5 iﬂz PR
EELEFM > & 35 2004 & 22 2005 & v 2= NGN IP %< ~ 2006 & B 4538 172
BPPFOFES 2 - (2) B EBEREBES D KERY
Rt 3T F F T XED EFE50% FEY NG Fies BERET
%%ﬁoiﬁ%?~f L B PIRIEZ G R H 5k o 4 0 Analysys
mason !4 #Jﬁ P REDIUND FFRE GE RS x’}n]%zrg‘zj%iﬁ ¢ 3 i
BLEFE o T AIF FE R SEHE NGN g f > e A2 EF L -5
P A S F e HOR] BEAE TR (input) (G ] 3-46)
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W 3-46: RHae f o M

7 kR © Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models

Foob a2 B L 85 = A o - 84 5 B P4 e (access
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o 1R 432 0 3% (redundancy) s G~ RRLK IR E Y o %0
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A
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81 Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models (Oct. 18, 2012), available at
https://www.acm.nl/nl/download/bijlage/?id=11924(last visit Jun. 14, 2016).
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® el R E S
® p: FiHTES
® T.:@fF

® E: g

® D: Fix

® V: “,gfé;‘

Y B 42T ) ]

® &k iF 3.8%;
® i [MEIF 5 2.0%
® iER ' & B (equity risk premium)6.1% ;
® RPFBETVHIELH 2 AREFIAR . MY AREL D
:‘; Beta et Q'J: =3 0 40
® i WACC Ti=f i % 51% ;
® Ti5f 5 51l%2 HiEX HE* 1.84% M ark & iE i (debt risk
premium) o
Risk-free rate (nominal) 3.80% 3.80% 3.80%
Equity premium 6.10% 6.10% 6.10%
Equity beta 0.82 0.89 0.96
Asset beta 0.40 0.41 0.66
Nominal cost of equity (post-tax) 8.83% 9.20% 9.67%
Nominal cost of debt 5.64% 8.60% 5.58%
Debt premium over risk free rate 1.84% 4.70% 1.78%
D/D+E (gearing) 50.92% 53.70% 31.86%
Tax rate 25.50% 25.50% 25.50%
Nominal WACC (pre-tax) 8.69% 10.30% 10.62%
Inflation rate 2.00% 2.00% 2.00%
Real pre-tax WACC 6.56% 8.20% 8.45%
W 3-47 : = WACC Beig®
7o &R ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models
Szyw ¥ £ 3~ Analysys mason & FERFF AL c WACC 28 2 247 %\p\ﬁ v G- R AR 2
AN ER- B R m*ﬁﬂ’w/i—a 1%#&1%‘”2\—\#%?‘:1 FEHEER O a2 E R 347
Analysys mason #7 2> 2. #fpde@iE* TH 500 B H o~ fLi M -
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~gr g At Bz % B2+ 8 Pure BU-LRIC ©

Expenditures Capex and opex KEY
uf'rth _ trends . Input
R del termination
un mode ) ) Qutput
with all traffic Difference in M Outp _
Output profile expenditures [l Calculation
with
termination Economic cost Total economic
of difference in cost of the
Expenditure expenditures difference
Run model without
with all traffic termination Difference in
ex_cep_t output
termination
increment Output profile —
volume without Termination Pure BULRIC
termination traffic volume per minute

W 3- 48 : 4 Pure BU-LRIC 3* & #-7]

TR kiR ¢ Analysys mason, 2012 update of OPTA’s fixed and mobile BULRIC models

95



F) P R S #2016 & 8
BEY A AR gl B4 T £ 3212 8

43120 FFARREL AP 3

EHp > B ACM = % 2

- \'
\_
Jert
She
0

e 1P I % %<
Fr4 4 (control | ¢ 7 BB L HF S Lk (4o F - MSAN) £ VoIP T
sheet) =~ A
P ER S (WHAER T AIASEFEAY
. . T~ %zllﬂstﬁ)‘“t’ﬁl’?ﬁ"?“(ﬁfé’}\‘-‘ﬁﬁ%‘;ﬁ“*"DSL“
Linked inputs , - » ‘
2 v VoD SEL )y — E R EE ~ JRIFE 48 Gl s & A
HoO~
¢ 3% T3P~ ~ Distribution edge routing ~ ¥ 1§ ~ > R
o ProiEd ~ RERHC m%@ﬁi%li o TP EFAE TR
2 L3 = 4 ) 2 3 /.j-\ ! 2
pams |THTTATUIRES Kipaniigy o
2 HEFFAMMALNEBY ;\ﬂx(ﬁﬂspwfg!% -7
P~ s ARy ’ﬁ‘g&j\ HuHES A 2009414_%5
I“"BLE‘\'% °o
2EE) ffﬁﬂe*%*%ﬁ%ﬂJMNﬁ&#§<ﬁﬁﬁ@
=

Network design | #4# T NGN SE &5 E g £ %0 -

N .El

k&’;‘fﬁzﬁ' B

inputs Flx (& &8 Fyf E’/kbps) Loading 1nput NE- 8 o
’%’f{\f’i’r”'/@;}ﬁ. ’&»:vﬁ;:\__&:q(‘zg.a\1421—}‘5—"'.%__&:%7@. ‘%#ﬁ'.—].
. NGN 71— E252F ~ 2% pFRF/Mbps ~ BRI E ~ MirE F
P oo = _kié];&ﬁs‘-‘? 3 B #LJ?—:_L#, KR E3 = By gi i\';‘l—"%
v h on L | A1~ AIER ¢ & Zh(metro nodes) ~ & & 5P transmission
R e .
rings & %—t o
Ry F RTi
2z LERST G G BR 0 X TOMI R o
SR e R
RREE R A PR FE B ARG
4 ’ > N ¥ 4: —‘J"\ e 2L 5, Z N
R R E %f‘FP jﬁ{%ﬁi T E AR R E RS
# > &%%%mo
JRIRE B | FE S Pt BR o (JRAFE 4B AlcE 1)
IR TS g%&aﬂm@?mmo
G EAEWES Ik PRF% 7 - Rji»ﬁxr* ¥+ n‘ﬁ'ﬁ»"f‘ufiii;’]:': IR NS I
" I 7S AL e~ Recovery profile & 1 8 4 o

8 ACM, Consultatie BULRIC-model voor maximale tarieven gespreksafgifte (Apr.

https://www.acm.nl/nl/download/publicatie/?id=15695(last visit May. 11, 2016).
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%3-13: FARERHLF § 2 Y cent/min)
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& | 20108 T L& 2011 & + L & 2011 &# F X &
k 2012/9/1
s 0.50 0.52 0.53 0.45
£ # 0.71 0.71 0.72 0.54
YNy

AL KR EC, C(2012) 1038, p2.

J= 7+ 3% I (College van Beroep voor het bedrijfslever, CBb),T‘ OPTA #1
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P~ pure BU-LRIC & 7 £ £ 1t G| {+ » ze & F OPTA # B~ BU-LRIC+i4 5 4 fcdy
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BRI EFIALFEHOR Y AR AL R R RETREY L 93
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8 College van Beroep voor het bedrijfslever, LIN: BR6195, Aug. 31, 2011.
8 OPTA, Marktanalyse vaste en mobiele gespreksafgifte- FTA-MTA-3b, available at
https://www.acm.nl/nl/download/publicatie/?id=10382 (last visit Jun. 20, 2016).
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k 5 2011 &+ 2 | 2011 & FX® | 2012/1/1-2012/9/1 | 2012/9/1 4=

W i 0.52 0.53 0.53 0.37
£ i 0.71 0.72 0.72 0.37

AL H L mA/AS

T kR © OPTA, FTA-MTA-3B.

R L ¢ %eT OPTA # * BU-LRIC+2 i #vis » »t 2012 & 2 * %
DRk R OPTA 372 M d F2 2% Bt % P RL gmi ¢

ﬁﬁi&?ﬁ’jEWﬁﬁiwﬁﬁﬁiiﬁﬁﬁ
\iﬁ“f'lj‘é 1 & AL E b pure BU-LRIC ¥ iE
Tl PR WEHRL g

* BU-LRIC+2z. %, L4078

v 4% 412 & #p BEREC % OPTA

(1) a4 45 &+ 2 3 i@ (interconnecting) 2. ¥ & #= ¥ 5 d faikid & #
FEF AR R RR RS Y o Rl R R R R
W% o pure BU-LRIC &% 4 fjﬁg%?? VSR 2 RFA T T E
=M N

(2QFF 2RED FUEFED F R RER S A AL EPFD Fw
oo g ATRFFFG Y EIE SR L >4 R i %

9 f%’ﬁz,\,?g?v Al EE - N N B R . ?%’\ﬁgm bt

8 European Commission, C(2012) 1038 (Feb, 13, 2012) , available at
https://circabc.europa.eu/d/d/workspace/SpacesStore/a40a78f9-cb11-4725-8ea9-afcadab7600f/NL-2012-1284-

1285%20Acte(1) EN%2Bdate%2Bnr.pdf (last visit May. 11, 2016).

87 OPTA, Marktanalyse vaste en mobile gespreksafgifte- FTA-MTA-3B (Jan. 12, 2012), available at
https://www.acm.nl/nl/download/publicatie/?id=10312 (last visit May. 11, 2016).

8 Supra note. 86
8 European Commission, C(2012) 3770 (Jun, 13, 2012), , available at
https://circabc.europa.eu/d/d/workspace/SpacesStore/776b15ce-7a2e-4997-837b-a66b1e21825b/NL-2012-1284-

1285%20Recommendation_EN-12_publication.pdf(last visit May. 11, 2016).
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% Supra note, at 78.
%1 Supra note, at 78. p. 102.
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W 3- 49 : pure BU-LRIC & BU-LRIC+3* % £ &
7 kR ¢ ACM, Marktanalyse vaste en mobiele gespreksafgifte, Apr. 16, 2013
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74 kR ACM, MTA-FTA-4

92 ACM, Besluit marktanalyse vaste en mobiele gespreksafgifte (2013-2015)
(Aug. 5, 2013), available at_https://www.acm.nl/nl/publicaties/publicatie/11831/Besluit-marktanalyse-vaste-en-mobiele-

gespreksafgifte-2013-2015/ (last visit May. 11, 2016).
93See European Commission, Scoreboard 2015-Report on the Implementation of the Telecommunications Regulatory Package,

at 226.
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% ACM, Marktanalyse vaste en mobiele gespreksafgifte — Besluit (Aug. 5, 2013), available at
https://www.acm.nl/nl/download/publicatie/?id=11831 (last visit May. 11, 2016).

% ACM, Besluit marktanalyse vaste en mobiele gespreksafgifte (2012-2015) (Aug. 5, 2013), available at
https://www.acm.nl/nl/publicaties/publicatie/11831/Besluit-marktanalyse-vaste-en-mobiele-gespreksafgifte-2013-2015/ (last
visit May. 11, 2016).

%  ACM,Vragenlijst marktonderzoek vastn en mobiele gespreksafgifte (Dec.23  2015), available at
https://www.acm.nl/nl/publicaties/publicatie/15140/Vragenlijst-marktonderzoek-vaste-en-mobiele-gespreksafgifte/ (last
visit May. 11, 2016).

% ACM, Consultatie BULRIC-model voor maximale tarieven gespreksafgifte (Apr. 11, 2016), available at
https://www.acm.nl/nl/publicaties/publicatie/15695/Consultatie-BUL RIC-model-voor-maximale-tarieven-gespreksafgifte/
(last visit May. 11, 2016).

102


https://www.acm.nl/nl/download/publicatie/?id=11831
https://www.acm.nl/nl/publicaties/publicatie/11831/Besluit-marktanalyse-vaste-en-mobiele-gespreksafgifte-2013-2015/
https://www.acm.nl/nl/publicaties/publicatie/15140/Vragenlijst-marktonderzoek-vaste-en-mobiele-gespreksafgifte/
https://www.acm.nl/nl/publicaties/publicatie/15695/Consultatie-BULRIC-model-voor-maximale-tarieven-gespreksafgifte/

Sz & B
¥ - I BF B IR AR
- HEeEFEEER

YRR MW A M 3 2 448 ¢ 12 5 (Australian Communications
and Media Authority, ACMA)>* 2015 & 12 ? % i 2. 2014-15 # 5xid 20 3F 2
(Communications report 2014-15)% > p 5 ;8 F 5 F¢ > HeF &3 ZIR
P S EFF TR o4 2014 62 19197 © > TR 2015 & 6 7 908
g2 BRI 1% BRHNET * 7 Telstra HieF &3 2R I 5 iE 65% >
* S Bcs 598 ¢ oo AN 2014 F 6 (»en6257 0 EEF42% (5264
B

Telstra s &) e+ 8 PRAX 4+ > R34 7 4% (9537 = ) JRIx* = sl
134 = > m4egF % 2ok o HEM BRI Fa 3 0 BEA L o

g m o Telstra & 22 2014 £ 3 2015 # &F > BT ¥t
tgid 7.1% 0 B0 5 2.66 IR o

%ACMAE% s FAET EIRIAOT S BcFEF A Y 22015 & 0540 8
ER I8 AmBEM R EA T Y 55 20%RF FAY KFREH FEIRGE 0 p - b
PlAp R 2014 £ 2 F 25 29 .

BFHARFS 265 S0 RBEFES 2 FLR ¢
;B
w

(Australian Competition & Consumer Commission, ACCC)% # 2 7 13 3F 2
2014-2015(ACCC telecommunications report 2014-15)4p 21 » B 50 JRB 74 F 437

5 7 ii—",’f 7 Telstra *F > & 5 Optus ~ iiNet ~ TPG 2 M2 ¥ 3d 5 & 7 3
HAH o Telstra Bl F 5 7 & Fp 2010 & e 70% » — BT % 3] 2015 & 9 64% o
Optus # & ZF Rl4s5% adF & 11%-12%F T s iiNet # ¢ F B[ d 2013 & 9 6%k
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100 ACCC(2016), Telecommunications competitive safeguards for 2014-15,p.23, available at:
https://www.accc.gov.au/publications/accc-telecommunications-report/accc-telecommunications-report-2014-15
101 ACMA(2007), Communications infrastructure and services availability in australia 2006-07, p.37.
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102 Telstra (2013), Cabling of premises for telecommunications : A complete guide to home cabling, p.15.
103 Communications Alliance (2012), National Broadband Network : Wholesale service definition framework telephony
access service , Industry Guidline G646:2012, p.12.
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104 Telstra (2014), Fixed line services review: Response to the commission’s draft report on the declaration inquiry, p.9.
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PSTN

Voice service is inherent and integrated 1o access to the PSTN, unless
able to directly access the CAN (via) ULLS, the voice service must be part
of the access service \

i
-------{‘--------------------------
MNearest LAS

Local Exchange Exchange building

Exchange building

Figure 2: NBN/IP network

Application Layer
(e.g. voice, video, internet,
efc)

Control Layer

IP Transport Layer
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105 ACCC(2011), Interim access determinations for the declared fixed line services: statement of reasons, p.5.
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106 ACCC (2009), Review of 1997 guide to telecommunications access pricing principles for fixed line service: discussion
paper, p.13.
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109 ACCC(2010), Review of the 1997 telecommunications access pricing principles for fixed line services: draft report, p.20.
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110 ACCC (2015), ACCC Fixed Line Services Model — Version 2.2, at:

https://www.accc.gov.au/system/filess/ ACCC%20Fixed%20Line%20Services%20Model%20v%202.2%20-
%20User%20manual.pdf
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L e 49 B4 H3RAE (F WACC)

R S R

o P2 RAE AT £ 3-19 ¢

% 3-19 : ;® FLSM 55 5% 3 ¥

FVER | fvEA
2010-2014 & | 2015-2019 #
Z P & kb " 1% (Nominal Risk Free Rate) 5.16% 2.76%
F B # b *& 7] F (Real Risk Free Rate) 2.55% 0.25%
% 3 v+ & (Debt Ratio) 40% 40%
5 g vt & (Equity Ratio) 60% 60%
2B l;n v o ML % (Nominal Debt Risk Premium) 2.0591% 1.7405%
% 733 4v = & (Debt Raising Costs) 0.081% 0.072%
AW 7 = A& (Equity issuance costs) 0.0% 0.0%
& B 7 3k ' % f (Nominal Market Risk Premium) 6.0% 6.0%
i * & 245 4 Utilisation of Imputation (Franking) 0.45 0.45
Credits
T Hp 3 2.55% 2.50%
o7 R 30% 30%
Equity Beta 0.7 0.7
F B vanilla WACC (7 3+ » g5 2 B2 55) 6.252%
7 kiR © ACCC
3 E R F vanilla WACC #7i¢ % 2 3 » B#ciE » F24cT £ 3-20 0
% 3-20: ®RHFERET WACC 2 3 » ik
§VER | fPEA
2010-2014 # | 2015-2019 #
F B # b '& 113 (Real Risk Free Rate) 2.55% 0.25%
% B i 4% 2 & (Nominal cost of debt) 7.30% 4.57%
7 %‘r% 7%= & (Real cost of debt) 4.64% 2.02%
& 7 % 5 (Effective tax rate for 31.92% 31.92%
equity(calculated))
% 7%/ ¥ +* (Debt/Equity ratio) 66.67% 66.67%
Z P % = & (Nominal cost of equity) 9.36% 6.96%
F B & = » (Real cost of equity) 6.64% 4.35%
% P vanilla WACC (7 3+ » 3 % ~ 5 2 2 5) 8.536% 6.001%
F B vanilla WACC 3+ » i % ~ o5 2 B2 55) 5.841% 3.416%
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112 ACCC (2015), Public inquiry into final access determinations for fixed line services, p.66.
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% 3-22: W%} 1 & T & ¥4 Equity Beta #ic®

,J ; : ;
*F l]i:lt:lty = ];E;:lty i ¥4 Beta | i+ ¥ A& Beta
AT&T 0.30 0.62 0.21 0.44
CenturyLink 0.71 0.75 0.38 0.40
Verizon 0.33 0.62 0.21 0.40
Communications
Cincinnatii Bell 1.29 1.19 0.29 0.27
BCE 0.06 0.28 0.04 0.19
BT Group 0.95 0.87 0.66 0.60
Telecom Austria 0.43 0.58 0.20 0.27
Telecom Italia 0.96 0.89 0.27 0.26
Hellenic
Telecomications 1.08 0.93 041 0.36
Organization
TDC 0.35 0.46 0.21 0.28
TeliaSonera 0.43 0.68 0.31 0.49
Telefonica 1.04 0.92 0.50 0.44
Deutsche Telekom 0.72 0.70 0.34 0.34
Orange 0.66 0.87 0.29 0.38
Koniklijke KPN 0.29 0.78 0.13 0.34
Swisscom 0.44 0.47 0.32 0.33
Nippon Telegraph & 0.49 0.67 0.28 0.37
Telephone
Singapore 0.67 0.73 0.58 0.64
Telecommunications
PCCW 0.41 0.40 0.19 0.18
Bezeq The Isracli 125 0.87 0.82 0.57
Telecommunications
Spark New Zealand 1.15 1.44 0.86 1.08
Telstra 0.39 0.48 0.30 0.37
= 0.65 0.74 0.35 0.41

TR kR ¢ ACCC
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A FAUE Ak FAUE
" LHPKE — A
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S 2 KRG -
A02 i B 2 (C bl 02 y :
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ey THEAPEE —H @
A03 # # 4% (Other cabl 03 o .
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L § =N B TR
A04 : o 04
¢ (Pairs Gain System) <0 (Inter-exchange Cables)
LRSS RS i Bk A
A05 o . 05 SR
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ANNNIE 2 @ 2R 3 FN2L 7
Hin S BB T A P Fh R PR A
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et ERA R R
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Equipment) and Equipment)
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e p it g e peiE b
CA09 Do CO09 T a
(Network Buildings/Support) (Network Buildings/Support)
RRET AT A FRTATA
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CO12 7 L3k # (Data Equipment)
T kiR 0 ACCC

113 ACCC (2015), Fixed line service FAD inquiry 2013: Final decision, at: https://www.accc.gov.au/regulated-
infrastructure/communications/fixed-line-services/fixed-line-services-fad-inquiry-2013/final-decision
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CA09 AR AR CO09 A LG
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CO12 6 6
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114 ACCC (2009), Review of 1997 guide to telecommunications access pricing principles for fixed line service: discussion

paper, p.39.
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Interconnection Charge Regulations

Band transparent subscriber

line transmission function

Band division subscriber line

transmission function

o ; Subscriber line transmission
Subscriber line | function for cell station facilities

transmission - - -
functions Optical subscriber line transmission

Functions Stipulated in Article 4 of the :
Other Carrier Network

Directory
database

function @ — —
ISDN subscriber line transmission ' s " "
function line node line node
Other subscriber line transmission = -
functions equipment equipment
. Local switching function
@ subscriber line - —— —
switching Signal control switching function

0-2
IP communications
network

function

Carrier selection function

@ Loop-back communications path setup function
©-2 Optical/electrical signal conversion function
©-3 Optical signal separation function

Common-channel
signaling
network

@ Local transmission function

© Tandem switching function P -
O Interoffice Interoffice transmission function for Subscriber line |Subscriber
transmission | shared use terminating terminating
function Interoffice transmission function for m
exclusive use
Optical interoffice ission function

-2 Routing transmission function

@) Exclusive transmission function

@ signal transmission function
© Call-related database function

) Directory assistance function

& Operator assistance service function
