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£ MR 0 4 & > OFTEL 4 S8 RH A 5 & @5
B2 Rd o BARSBBREAWERTERIFABEBIRE R
4 OFTEL G A RR2ZAE  EAHZTERAETLEES RAK
BT THRESZER  ELXERSZXHEEB LS
> Bt B BOPhR AR A
> B P IR
PITE— AR S E P REE BT
PITH—HHIERARAZEFP
»ATE— A e BB W
>k B EH
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> S ERE

> 3 4%

>IEBTEREK

WH R REEEERBALCETERBAARNZEERS  ATH
# 0.1257ppm ( pence per minute ) » ¥4 % % 0.2191ppm ©

MR R B R 9k LB A ESRERE ¥ X%
RS ©

(&) #1478 raM 2 a3

THEB2 02 F 4o FTBAT  THEBEEBHE MSC (
Gateway MSC) $1 H 404838 F 3¢ » Fi4 MSC 7Fig £ %] HLR & 43 3R
% 9 & (SMSC, Short Message Service Center ) ©

Visited
Location
Register
MSC
Home

Location
Register @ /| Msc }——LBase stations l N D

Mobiles
Gateway
MSC MSC
Point of

Interconnection

Other network
(eg fixed) Msc
Short MSC
Message
Service
Centre

OITHERMI AR ATHERMZ TR RIERN L AE WA E W2
LRREPAL  HETHEL R ARA D EELEBR LR > mikid
BRAB YL EB BB EHEINEEESR -

OE WEITHZ FiE !

Bl 95 47 9 2 B i 4 HT E LT B B B4 2 AR 0 AR o
LREZREMT  AABRKARE - DA XL EBELIIRER
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NBREGEERGERFEXILFLRE  FLRRNTH EEHRE
MAE S THELRE  EHEERBEROEEE  MERRTX
MRS  c AEEENAREZ LIS ECAFARZIBRFR
N RETYHEZTEERBEFTOEAEELELILE -
2 Ovum B RAEZ A%k BARKTIZEPRANEZZEERA
BETHEEZAP 0 BB RFBZZIE TS F LA MIEE
(Micro-monopoly ) 15 » B %36 2 1% & M LA R3HE -
OITEPATH X AR  WwREFEANE ITHERTEARIRE H b
T8 M RAMABSAHEAREBRANEELEE LT
PE ALERAREEETREARIN N2 IR ERRBAHEH
- THREBTEHE I RT RS AT AR S EE 0 £
BEAERRIAME B RER °

OS5 MR oo Bk

AR R AATE LR IRF P o @A FTHLRZ R S 160
B F A MEAFERS > LM EHR A NS Z —3 5 BiHF U
T EEFRBRBA > RGNS RAREELANRE F R BEE
ATENHENOR ~ W RMEARTHR L HL > G B2 THEB 2
SEMURES FOORE o RMERKEBRA PO X@EH L > Al d SR
Bro@BARES ZEZTHEBZEMBRHE T CRTE > BRE
FPORMARBH LR TREL OO ELM2aRRAER
CRHAELEENR BELSBETELHR -
S HUARAS P oo %30 8 E SMS 2 FiE MSC » sb i MSC 24 B4k«
MATEA P ZATH ¥ A X HLR R B F478 A P Z AT fe 32 > K
BAFAREZZHINITHAL » R IHUTEHEL YRR
SR SR AR 2R P oo 0 TR R P 24T
¥4 2 HLR 4% 4 sb4a sRMRA P o Rk ik 2 224% 45 P 3R
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B A3 4o b4 AR FS PO A B ILE o

SMS GMSC #2 HLR P 234 ZiE 8158 % 2 4 Ak 48 B> M43 AR
HPOHBRBFOXEMARBEZ TR TREL AR
KR -

Home Location Register
of Mobile’s Home Network

Originating network

Short M ge
Service Centre

Visited
MSC

Mobile

() W EBBR E i

B4 ISP Y 2B KRB RBMTE 4 4 - BR58#HE X L
W (W TEZARN)  ZBmy b THNA P BRERAREE (ko TE
Z B A )~ & Backhaul pHAX @B 5% (W TFEXCA) = K# -
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Key

A - Dial-up circuit switched interconnection
B - Unbundled local loop interconnection
C - Backhaul packet interconnection

BB KRBT RI T

O | 48:Z B H 7 A L4
ﬁ%ﬁ%&iéﬂéﬁs/\%%ﬂﬁiﬁﬂfv BETRERwTF :

LEAA ¥EERRAGEDRETRA P EE > KA EET 2B
(Bfzss) A PE% > AR ERARE ISP -

2 SRA EER SN AR ISPRBZ E B EE > FTEIRRET
HE o REBELOBREFLATHISP MAHEWBHLOH
ISP AHNBARZHEZISPHEEE TR R MENELLE
$ o

3.BURBAL M M B R 0 B R RELA £ BB EBIKY
TEEK  BRMBEHHUBATI -
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HEZANEHORAREOEENETEIRBZIERE T8
HBAEEHABAREH 2R EEE - ATRFELRI B
z A A - AFERR BRAEFATRBATEIRARE
BEgwae (2KISP eMet LA H$ 288 ) W BARM
AE-—RELRBHLHFRLE -

8539 B {3 0% 4 PR GO B BR 2 BLAS IR AR A SR 2B BORF W RS RS
c FIERMAELE (RBATERREABZES) PRV ER
Bt Eaet  BRmALRAHME > BEXRFHENFS -

#2000 F5 8 » ®EH Oftel 2 F —BRRBAA XHBDHTHER
RMPTIR 2 R B B B R IRFS 0 S B ¥ & A #1(flat rate
internet access call origination; Friaco)#) B 32 3.4 - JEEBR 4R 2
HHEBREEEIECHE AdPHeE@ s iRl el
BEH EF A LRSS B8 ERABEZ LW
ER B B 5483t o Oftel #2001 4 2 A A% BT L4344
FEKROANZERBAREEEA X EFFH BT REAHERBA
BB 422003 4 1 AAT HEEWEHFAFRBEZE— BT X#
# 8 port B H &R -

FUBRNBEEOEREM T ERBA EHRM O A P AREBIER
RBH o Blhok B - RAF D HF R BT LN TR EHERBMA
R A B EREBERURE  EBRA R R RN T EIBRBRBE
B BRI R RN R IBBRE A
B 4R 98 42 B RFS o

BEEHRTEBEANLELIEEELLRAIRERY  FRELHT
M EEF AR CEE LR R £H4800H8€ -

Bl ERBEMMTRRAEREHEATEXAPFE - KX
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X ERE (HHRTE) HFAERRGEREH > o £BHS
THEEALEROANARE Y REARY T EAN B -

TEEBBACHEREHY  ZREEHAE Mz kat g
Rl —BMEXEEIFZBEFMAAR > MEFARA EHARRZ
BEFRRAXMABREEZHERL - b— RS THEELHRA
¥EAREAPANTHIWER T Z R HE > 8 ISP iaiEi
# Bx K & holding time & &3 7% -

Lo B B de 0 BR G BT AR AE T X, o B ey TR B
TR BMEERPHTEREEGOONTEAMREY - A £ X
THRERRABRZHBEESURREREN MBEFHEEH
Flst & > mfigd L@@ R tb —RE TR & R RB®E
FELELNIBR - AR —FH BEEQMHNEELEES
STRBARZ AT LR o 4o AN B 32 8 45 ACCC #2002 4 3 A +T
B BEEE R T

l.call set-up #:3i& 0.03 cent

2.4 4 % 54548 0.13 cent

BB HARB 40 A LAY BEEAE -

B st AR BN R IREF R 69 353812 & 18~22cents(x A5 B Bl — 3%
RBBHARRZEE) FRRKFMAERAELE RS RE L4
5.23cents ¥y 4 & - MAE A b— R E B ACCC A # & 2] 2000~2001
FREANEZZTRIEBRE BHEN4 1.52cents » & LR RH]
» BH F 6,5 548 0.69cents &9 T 254548 0% -

% iBtm LT N A P i8R AR 4 25
st 18 DSL Hi4i IR 49 R 48 3% - ADSL 3 BB 77 & 2 modem &
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49 3% B BUE) AR 25 (network access server; NAS) ey 315 ¥ 3 ISP %&£
T o WA P @ tm o 4t(physical local loop unbundling)z 7 =,
X7 5 A %2 #8554t (Full unbundling) & 4% #% % % (loop sharing) iy X

EEBFMANNADSL Rmpicl pag 2 BuenRE

Leg 745 o4t ADSL RS54 BORFS 45 6 AR 535 F 8 2 i eh48 %
CBIKETRAFEFIRARHBRENEN  BA ¥R ¥ REAR
Py ADSL RIAHBRFs - —HNERETrem LA pa
B DMEEAL K E R OISP A M & A RIAB IR @R A3 R

2 S BRA £ TR E S8 ISP RAITAEE 0 B sbfE4242 DSL B
B % 46 ISP BE TR € 35 4 £ 94538 - Jb— 1 R 2 KB IR Y
REKEEAEELEANTETE LR > iR ISP —4 > U4
BLA ¥ H A8 £ 7 W ¥H45 ISP -

Ha b bE R TR TAEZLTARERL 2 —

1.5¢ 2 %m 5 4b(Full unbundling) : i F £ H G A £ 5B EEHTNA
P BERFZLEIEAP -

2.4 38 5 ¥ (loop sharing) : B F ¥ X ERFFHTRA L @K > @ E
& ADSL 347 M Bt A £ RBEERASLLBA L -

BERFRMAT LR KRB ZBEREEERE S RAE

(long-run incremental cost; LRIC) -

A RREEEMN AN ERRAALE T4 HEPSm

MEEREEHGER - EUFBF SR B F L LB EN S AL

¥ENAM BMALL AL CAEREMA RAASH LA AR
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ARFRMEFRAILBBARRG TR OMA o Bl > i EH
ERNEEA XA MDF HAR ERXH - AMERBE AL TBHHS
W FH PEMENLZE  ETUFENE 2852 B meyqf
N R BB -
AL TR P QR RARIEEEZEMNANEE  AREHER
RABRARE -7 2001 5> 2R LM et T RA P EEAH 4.4
BEMGE (23T EL692.3%) - BB A 204,000 4 (1523 EL
8 0.4% )~ BMA 80,000 & (1522 H3E42690.8% ) U LB R E
MR B OB 63T R AEAR M EH A 3L DSL %t 7 @ik
BATE) A —F @ ZRRAABEEAZ ap b TRA P @B
HAGHERRGEREN A B LT A P @B F &2k
BATEy o i BT R A EATSY LA RRAS 3 B RMBH - B3 AR AT
NAPEREAOBELFIETSOREK -
®:% i ¢ backhaul 23 Z i ¢4 F X I IR 3%
stRA A P B 2 BRA ¥4 & F 499548 545 AR % (network access
server; NAS)Z i4F > # 7 NAS R A LB FEE (RISP £4%)
» 36 o B F ¥ F 4= 4% backhaul B4 ISP &5 POP(point of presence)
o 3k X 8 % bitstream AR# o B A DSL 2 NAS # M R KL K
FHZTERERME N B oA 3 5 B #0453 %148 & backhaul
JRF%5 © backhaul (NAS £ ISP ] ) #4557 MO F = #8 H XA ¢

LEREREF A BRIB—EABBEFXRAE — 1 NAS BeFE A

LED BB THASENESHEHEA  c AL THBEA
¥E R EERM -

SHBRMNAS ¥4 (BEABMA L) 2o ERElmd o
HWADSL mE > i HH % NAS 25 > b F X Aok —F 2k

30



Sk o
Backhaul JRA T Rt ¥ E TR AE H AR A EEHF > Lt
# 7] {£ 3% bitstream $1 Backhaul BRFFAF B AT HFZ FH L T H K
PAEBHBERP EBm LR B2 B8 282 ISP 4 3] Easyne
B Atk A b R 2 R & -

B: 37 B {4 A bitstream & backhaul Z 2 &5 HE R A :
LA A48 T AR S sk B iR ey 342

2 SBA EH A E S8 ISP IRA 4L - B sb4e 3244 bitstream 3
FRARF 4 ISP 55T 45 @40 A £ 514538 -

LAAFK 24 A P 835 4a 4 1b(physical local loop unbundling) 2 £ #
R ENMAANBBRA ¥F kLB R4 bitstream & backhaul AR %
c REIBAT AL KA B2 B & ReL A £ 574242 bitstream AR
# ISP 8% fE — 324t 4m 2 1L 2 backhaul » {5 H 40 ¥ £ A5 4 4% & 3
backhaul AR5 AR F 4L 837 8 {1 (fp]4v Oftel ) E#xit B AT E 262 5T
ATHE o 2R > backhaul sa b2 BIERME AR S > At AmA &
& e $2 4t backhaul RAF LR E AN E G4 MALBEEEH - B
HZTHERLTF
1.4% DSL #: B & backhaul #9424 & — £ # (k49 4t backhaul ) » #&
TERCERURRE > XA BZN ISP ek At Ew
% backhaul JR#% 2 2 F -

2.2 K 4= 51t backhaul > # DSL £& 7 35 % 4% % 7T SA848 Bk 324
HE ALK H T TR A4 backhaul IR AW B SIS S5 2 KA
¥ # Z backhaul BR 5 Ak AHE > RO & Wi £ 85 sbtkik
Aot R EEia s BN ISP -
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®VoIP
ARA2 ¥ VoIP (Voice over IP) Z S iAo T » HFBINEF
B

1.#¢ Internet 37 % 3£ £ PSTN 4935 > PSTN 3% o

2.4¢ A Internet 3%, K4t [P #4732 4% PSTN 2 # /X 4835 5 & 32 PSTN =
TR AALEBELTE - EHBEIHEABBRER -
3.AE F PSR B SRR S IRAR A A 2 TP Hiskr R 324 PSTN BRFS -

4PCH P i B8B13Z -

@ “Instant Messenger”
4

___IPtechnology.
® 4 435 P 2 7L i
WM AR L EE Mo TE 0 R LR AR EBESE S
R » 4o UUNET ~ AT&T & C&W % > ¥ RB A% % 800§ 8
R RTRRRBEBEBEEIRSA P 2 ISP
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Peering

Peering

\

! \
Settlement Settlement

Peering Peering

MR R R A RIS LR

Ao
h
_P
48
@:
ad
e
o
a2

1.t &2 (Peering) : b ¥ XAAERA > £
AR Z AR BRI AT AR AT R 5 E -
EHEREHTHE -

2.3 (Settlement) © Zi24R4E % % —ERMFRAH S » Bl K,
RERE BFBRIHEAREABREEF L EEFLBAER LI
B AMEPSINARGRE > AEARUEENHEMIFUES B
3tHE -

WREELEZ 5HBERAALE  RPSTN ZARXH KA FRE
HEEEABAEE ZERB 2B IS ISPHEBEIRERE
U R TS A RIS E L ISP R B im0 2
b I RBE TS - THRBEERS -

B % 49 1% 483548 B Border Gateway Protocol 2 % # IP £ bt 2 B3R,
R IR 2 T 32 ZHk# PSTN #§ 8 > Border Gateway Protocol 4% 45
#4k 3 d 35 (Edgerouter) B #3% E ¥ dk » M PSTN 472 484 B A
I 2R3 5% > Border Gateway Protocol & #5438 R 2 £ B Rk %
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B 3@ ms g E S HMEIR P H -

B o WA R kIEFRE  RPBREWETLER > L EXH
1% 4,04 PSTN & Atz 7i% o

(&) BF R EHD

Ok Bt R A T A

LGRS E B LR B AL AR FARRN T I L, T EER
¥ o sbdE KA RN B R R AL B A LR - {2t
O X B PRGRAR AL 3 AR ) PR,

2AUHE  RE LRI ® T AES S THEL BAREHEEHK
RRREFHEEBESEME

3.Bill and keep ( A% 2 A 51530154 PR A Bl ) :
HERFHEEIMNBERE HERELOR P BIREREMAE
BN b X XA XA ¢
> B8 R EIEFIE B AR M2 R AR 5 K

PHE—EEAREEOMPUREA UK ABZRK -

Bill and keep % A # iy A MMl z Bl EH ey h 5@ > BFid
RERGFHAZZHENATHS AFRTHBELEMAEY
Bl > BW@ T8 E5mx 848 & &% Billand keep # &, °
O X i AHE ¢
WTO Bz A RMBAR#ERAPECEE RAMR T XL L H 2 i8R
HRAZBAAR - ARANHELEGF - A A K BEE R
o BHEREMREENT AR ERE -HEHFE 2
EHFR LA RO AL RS o £ T 5 FIARME T SRR
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AsHE Z Bk

>EF BB S SR T RGBS RMERATEAA GBS
Hp RARATHEAT 89184 2

PEFBRES A TEBHES > BMERATRYERER
W RABATHE R EBR 7

PERAEHEFWALARL  RMBRATHOATER R R
ABEHANIRAE?

PERBRRIEAEBREROSHZNHAT > Lmth BH LK
EoRBEKRAETRRBERTAEABAERE KM EoTHB%
—xHERK?

P 4ol BB X RAEARF G ER ?

> RFZAEEEBAT?

OLRGEARMEEZHRAMEE—T 2B AR EFAC) A & 138 XK
AELRIC) - SHEHCERAIREFE > TEERTLHEALL
CEHEBREASRFE R TREMBERAE Nt ELR
B Z AR St E A cmBiaiiz ik L6 B ELEY
HFRA - BERABABHORARZLETEARERRLED
B RSN ERET - AX BRI THEAMELEHR LRSS
BECEKREREABRE > MR T A EABRYE (FloBdgg)
BTSRRI - BB R RBE L EBHEZEH  H
R ERRAGIE RO THEBR M AEBREE Yo 0 T
B -

® LB A L3
PEXBAR REABELEETRAARLHRA LR ARRTRE T
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BBZAA MIERBRIASZER - @BAIEHBRER - b
¥ e EHBRAKLETH -

PREFRA I AEEFTEZIRAEGRMBZIAAN o LA AR LR B
S BBRESEBERBRALUABREMELFEZZAA - 58
ZBERROEEFREE VRSN - WIS R &y ¥ BT
o [ B AR AR ATEMLR K -

PATEMRA  AURBEEZRSBZEEF JILRARARBE—FHEN
S 1E MRS BT R IR %H - WREHK EH R S EY
TERBEAABLESE X TR ETRADELHER R K
P B o dm AT AT > AR B AR A R T ATHE MR A o

PR R X ARARTE P A IE ok B FH A EIE S
ARG REEGIT R EFRA - A FZHEB KX EE ok
HEERIME EEREEZN AL BB H U LRIC HERAZR
T ALK P ERK 0 A 18 E Y ARAE o

> B E Ak - AAH AR IRFBFIRIRAEE B o tb &y hu g 0 BAR B ] R A
A& 23R egtb % o Wik R E & R B AR 48 A B] — 2 )%
B EE -

PHEAMTR R ACERDRFZIRLETIH 4T HAHRSHR
BITRBE S5 g e

»Ramsey 37187k : AR I B b BER T RLBHARRLI - B
b WITEF KT E RIBAL (2 EFHEATST

PETRE I EAFEZARLHRE T EOTERSE v o
BEERARITBZELEY AN BMEERAFRERZHE » R

RBEHEEZRIMANE IETHRABFOREXTRELY 455
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REFABRMNANZEREITE - BRELRERL ZREBRA EL
LT ¥ B R BN B BR A 4830 R AR B R 2R T IR o
AP o BRPEI R T IR BRA e A R ERHIME
16 #38 R M 2 X B R RRAEAL o Wosh 0 TR BREH R A LRGBS
T TRETHEE/EIRTF  UETE/EBBRBERK S &
TEBERERAIHSHEGEE > A TRERREZHF
(infrastructure-based competition) > {2 & F it ¥ F BB AT IH 2
B o RERZ AR BRI BRT > B TREHFEHBEEMEH -
Bt —RRBAEUNE B FZ EHE ABLE @82 AT M & i3
XARA > I AETE o s LA CIUC R A A AR R R L B AR AR Rt B 4R
ERbHE -
O - IFABEERANT ER MBI liho T -
> B % tb 3 sk (Benchmarking)

HRAREBREZ G E P B A call set-up & call attempt /> 4
EHRAE S ALEREIEGEERE - BE R ®E &
BAARFSERE  ALBEENE S ALREIRELRE - WE (54
CERT O MF A STRARZIBEE  FLEEENE A
REZHERCRERIER > ALBARNE - BbMEB LR
BRERBEATRESERLEBUBEZAY  REFAARLYE
FEEMEAARGOBRRER - sboh > NAOEE - @BEH - T4
A BEFHZARRYE AV EBREERALHZIIERNE

Bt > MBIFRLEey o RS SRR KRB AMZ B Eab i -
MEEFENHR > ZRFAKRIKRAABRE AR AT EALE (4o : LRIC
“FAC... % ) 2 B @b -
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LA BB RGE S fE T B 2 BB A TS £ 2 8K

EFRATEE L MEHF 2R ERERGEN IR Z B0 £18

o 3R B IR L BUK AT H Z B P R A AT D o IR IT A AT R ATS

4 %5 0 P ST Hods o4 Top down % Bottom up s% A 4 st B
B g E -

2B EFARBR T ETRANAMBARNRURZBAEAFAERE »
ERAELERBR TR EEERMALE - sboh > ZHH
RBBRARLEE RBEABERRRAREL TR AEZI ALK -
Fot > RSt BAEBANTHBEE T AEN  BAB UL
ik e
>Top down pg A& 43 7

Topdown AR A KHZ FH BEHAARFEEZEE - €3t E
R AR AT AT IR AR A T A B FAC & LRIC 3+ B 34
Bz A - e ARAZ DR BETRAEMRA -

1435 * Top down AABE &k —REAE ¥4 KB 43 B3t
K2 uik o TRAEA N HFEHRL -

24085 ¢ RN B E W R R EHX B ERN 0 Topdown KA
BUBEZ L RINBANBF A - FHREAEHR TR
PRAFEZmARI 24 BRAAEZEULRIC 9 Xesk > Bk
A LRICAH FEXHELFACE K - sbsh > B¥ELAERATR
BA GEEDSRBEERTOMB - CERERN N ATHEE
ZHMBEN A RERBERTHAR -

»Bottom up sk A 42 A

Bottom up s AR BRI XA W 2 W/ TRBA - BITEBK
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AT EEZMBERA -  wAAMBHREZ @R EHE

(Greenfield network topology) : XA R AT E K A AT % AR

IR 4 # o — - & L &) 25 4538 22 #4 (scorched node network topoldgy)
A EHFRITEBR IR RB A EZHEME > 2 AFIRA R

B R AR BIAT M AR TR R 02 b ek

1S ERGZELSETNKD > BN hAbHkBAE I T4
FEWm L X BT R R B E S E - F A L @ISR Rl
TR R BRI o RILHE BT R E ke
* A2 SUIFERE TUA LA B Aoty Ty X E MR #1533 - Bottom up %,
AR T R B T 8 5,88 RAR B M

2.67%5 * Bottomup s AMA B EE T AR LM - L& FIK~E R
Ao B ARABRABR XA CARBE F KRR TGS EH %
s KR EEB BT AR EY LSS RRABE R MM
BRAE N EL B @AREEHE RZA L - 4 Bottom up s A4
REGEFLEHE R BRERATBAREHEZERAAELE A
Bottomup st AR JEF HF > B BAF HUIRAZ R AR a4
Mo BHEERABRAGE -

O MAAMAE B4 T -

Top down AU GUEH G AN ARAR MA L2 BEE AR

B 7 3% BRF A AE TR BR 2 8% % 4 %A o Bottom up s AR Y 04 48 25 2% 3t &2

Peh ke > TR LR IERPPAH EH R B ERIE - S aE

WERGEHATHRAE  BLBHBSE 2 RGME - B tbixn)

RUACAFZ TS ARBARSERE R REEHTHE

Z A% -

FEREZFEAAMAVRE L ZERN A LRG — A 48 o K2R
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NHERER  BAXETAL TR AR EM T E g F RS
FRAEAROBARLBREEER - MEEEZRARARA E£ 3
FokFt e Bottomup s ABAG A BERE > ARBAALEARHBRE
B ESE -

FERABARBABLRERFTENOERER @B E > L& R
WHRAEBIME > RRAHE —BEEME - Bib > A ¥ EEZHBA
REABILERE > UAHERGREABA L ERERFAEER
FIH o T AREEEORERERE RN AEH EHF S BB BAE Y
MEEHFE > MF-RATHNHE  BROBRESFEMNTE R4t
MIESERRASIE TGy & -

O A B R E 2 N B RAARST BB ES SR E
3R €35 & B F & (stranded asset) ~ & 4 A& & % (Returns of capital)
R & & 37 % (asset depreciation) » 24 540 F
>EERAE

FAFRARAGIROHMERCREARAMZIEE - ®esttm
TORABBERRBZETAMEALNBN  MEELE A G
BAHNKEZEERNHHATRBAZEE - ZATdHFRHA
ZEBATRELNEN:

B B % KA ¥4 ABC A5 M El £ Tl 28 BB &
& RBBBMBE N EFORNEGE ERENHT S ERRE
BEZERWREH > BERUEE 15 SOHEERIFERAAR
Ao aMEXEHTREHRLFRRATHRABD ST £ > BB
RBSTHE > RELRERBENARSRE - BATUFEMAY
XRESABRNLLEHFHE XTI 23 TR ARREHERT
BN - B ERA ST FNTHRAAZELT A » M ABC
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2B MR REE IR 094 E - RAB R &3R4 o ABC 2 3) ARIEHp &,
ABHAREEAE  W—FAAEIEBINER AREFEMIR
BB OB TASZFRIBEBEN IR IUBRSHBERK -

ABC 3 A E TR ETHARELEBERAEBMIES IS T X
MARIE T ey BB A2 B o 2K ABC 2 3] 8pak B K 4245 X Mb 25 R 85
RARE - T EHEL ATI 22 ER > M8 kHE BB IEH
BiiAMEAZKRE AR -

> F A WB %

ERBEAFTEATE MARSHELGANBREBHILE
o Bt BEERAMAY Y AFAANNELRAGEERE &3t
FHERHEFZR | - RE Wi T34 5 & A& A (weighted average
cost of capital;, WACO) B ¥ HHE U4t BB F& -

BEREMAET B SRR 08 BERAEERBEER
BZEREELRA RLBBEMNRAREZENRFTIHUAEZE S
FRA ©

REAFEBRERFTRARA XL OTRAT AL - ERF £
B BORER KRBT RF RS RE SRRl c dNEH
BRI ER  BIKTARETEORK - B AN R
BBRAHREBUTESE > THRRBHARXBEEHEE kT E
RE > LTRBRARRTRESEA BAELEENELRAFTHER
BRI Z B R I - AT 2 MENHERTAT
o BREESRAA THMA D RIBIK -

>HEENE
R FBBERARFEEFOE LRI E LS L PFHESL

41



B AWACC) & « f ¥4 R AWM E B R Z A8 M RAH 18
BEANBEM ZERBRFATENEENBEFR  BRSBE
EYodrERR B—F @ BEROWEFREGFRERE - D
REEERBBERFHELXEZERARRAKMEMNFR L -

f05 Ovam IR IE LB FI ey F A HE KB BANZRAK S E
BB AU ERALAN R THEEL - S
TR AREEM ER A BE  FloLAEBRT — K@% -

A I F R
B 50
CRCAEE SR AL 18
12 13T B4R SR 15
CECASR P ) 25
I A2 T &) SRR 20
BRELZHK 15~20
AL A P AR 9
ST ERAELZ K 9~12

(N) 2P REREEHA

BB RTH T RN R ESHTRGETRER - AR
MEAHNZESWHENERRERELETE BB RASEE Qo
MEEH AP UTEE  ZRPREARAEL MEELXREEE
A RE RN S

PERAEEBRAOMB B EEERT S

> P oI e R BB R ¥ LR AR F A e AR

PERFAAEMEEEARAT S HFTHRA L HE TR {2

42



RS eRAEL ERER -

ERAFEBANFT  SBBERH F ABRZ T84t (453
BEMH) A RANBNE - A XX TR EBRN TR Wit H
ST UL RAE A WK B R o K S AR S B R AR
WA E WA RS EREN B RN AN ERHET £
BELH ££ 53 BARE S ROA £ H ML B IR S HBOEA -
B E TR T BE B s L ) H 5o RipH AN $ Al
etk (QIERAE) BATRAGMS - AR OBEEBR 2B 8 Hk
2 55 R T AR o

BT AL B AT — BRI R AN A TR L
FERNAAEH - KA A B LB REEEAB RS ELE
HEMARA - ERERNAEOBRATAEEIANFROEFRIBAD
ESZEE

ERL G EFBE 0 LI BT A& F kA AR F R HE
BRI DURAR K Reh R o e 3 B A R -

BHERAEMAMARENED  F3ARNEEEME REEH
¥ & 1 2.3& % § K (Reference Interconnection Offer; RIO) - B 32 %8 431
THH RIO #ATAEREH - —OMT » 2L ANHRE E£ ALY
27 BERIOKEREE B MAENEM - 2 RIO RAMT » BT
BB RBA £ E RIO % & 432 8 A RIS T4 E RIO % 4%
TZ e —REZRMBEEFEFRETHHEZ L L9 RIO-RIO &%
BEEAF O T TR AE A R TR T MBI EH
RBABATRELFROBB - AR SEACRHEERRBEN
EH BN BE BBE EH KRB A RIO (45 H) -

RIOR—BARBEI0 AHHEXH > REEFE .

43



> &-F% 4 3% 48 B IR FS X A 69 45 3

>5 4532 F X (#lhe Inspan Zik)

PHEEE G A EBARA MR RR]

PEURMZEZIERHEALBMZFE RRNEBANEI LA
BB Z 355 B T ik

>R IR G ) TR AR AR AR

PEHH SRS BT AR B ENEE

PR AR RATREIARGESF 0 AR S B E M

> LA 1B 4R ok FR B 35, 9A T8 R) & 3T B (forecasting and ordering) &4 42 &

> T By B A B 6 3 w3 A

> g5 5B A BT AR T B R e 3R BE

> X BH)E L E O

> T HRAF B 3 bn BB WO

RIO fR¥F T M EEARBEEEMEH MK THBINE

W EE e -

ERWPHRER — W RAEEX - B4 T 7 wiB MR X%
T RR:

>HER A RERBE

REFMAR IS B @RI FAR AT - IR AT
AR - FERF - ARIARITHOBA -
TEFMABLENE  EHYRIE S HEEAERS - 3% ~ Bk
YRR - A B RA -

44



> K5k B 1 MRFS R RAT R
REF0E - HHEZ - 4K F3%
> M5k C - ZIARKE R EB#%
> M55k D - BT RAE R A
AT @ HAG BE BB R
BIEPR A A BB IR HNEIFRIO RIZE L EWHHRE > A4 F
FHAMMKS > SEXFBUAESH TROTKXAAMHNMEEL - 3k
500~1000 B & X T A6 635 SO MBS LogiE % (flée BT hX#E) > B

BBRAMBRE AR E - ABRERN B ELS AN EREA 4
AXHEMNEORFREE XM T FHARELEY I X BITRELEH

U P T 2 R B A RIO R ZE W3R E 2 @3 ¢

»%B EBRE/ A2 RIO
http://www.francetelecom.com/vfrance/pdf/1.33-1-2002.pdf

>#£ B : Deutsche Telekom #§ RIO
http://www.telekom.de/dtag/ipl1/cda/level3_a/0,3680,161,00.html

Reg TP 23 47&H %
http://www.regtp.de/aktuelles/02285/01/index.html

»B AR RNTT A& NTT = RIO
http://www.ntt-east.co.jp/info-st/e/constip/cons1/index.html

Pt B BER LR BBRE
http://www.telecom.co.nz/content/0,2502,200656-1553,00.html

> Aoy SingTel Z RIO (& FH& %)

45



IDA #3935 zZ ”Policy and Regulation” » ’Interconnection & Access”

» B ”Reference Interconnection Offer”ig &
>EAB CFCC @3 TRIFZBEE L EHEF

http://svartifoss2.fcc.gov/cgi-
bin/ws.exe/prod/ccb/etfs/webpublic/selectlec.hts

>3 B : BT 23] & RIO

http://www.btinterconnect.com/refoffer.htm

46



5~ AR RER

— ~ BRHHE T R E AT G 5 41 APECTEL 12 £p /& 38 Ao i& S5 9%
MHRSHELARS - BB OVIM XA ZHEERT > 0 T
TREERBRSG L ERBBA L — TG RERZBRY
HARERMBEZTRAGTH  MBEEZLEATULERAETR
LRMBHBFRGBIERERAAANRARZE L XLF AR > #
FHEREREE  HATERBA N ~ R RIRATHEBAF R
BAREAE « plho EMBEP R H AR L RIRF B ATHENER
HEME - FRERYAETLZ AL BRESARBABL —F
#2001 FAFH RBAR ~ HE - AMNELERNFR TG
FoREBRAY  LRAMBGRBEERE  HES - LEHLEHR
CEELE EARME T EREFTREN > 2R
BASRER-HERAMETRUN B e BHAG EREE DS

S RMEMNAKEEROGR - HEREL - FRARCHNENEER
S ANBMPSREEHARN FosBzHEaRE A%
BOERRE R E G AR > ERAFRABHY - HRIK
ToERASWABRHBEERSAFHROEE > TRESRAR
HEBXEZRAARELHRWAZ > Bk KEABRFERE
RINFMARBRZRFRIE > DEFRRAZEFH - i %
B2 ¥5 5 mABRSNEREES AR BALEH S 2842
BAEBTRRERT FLEE L RAARERF EX S8 2
BUAE ARG TG EE S o

EZCAREZBFFEOUMBR TREB T Y S A B EHS > F
ZHTERRE  BBACHFEAFTANMERGABHIERYH

47



BT BREKFREEZTRRTRIINEBELFRANAEAL
XM EBLOHD > BDHAE—BARFREAITRZ T #
oo AR EAHBANBEEZW R ETA SRS RIELEHH > X
BAMBEFREEFTEHTUGATEPOIBRER R EE » ¥
EEEBEEAHEREE LGB > s MBEEF S FTEER
BEREZNANERBE TR FERH > HAMBE > Bt
AeaBZRMEERY -

W~ RKREEFE G Ovum FEHNNBHRBER BN TRELEZE
R Bl ho 3L B R E IR SMS % MMS RAS LT 8 &
FHERZFR ER RN SRR RREE > T R R
HEEH MR ZAEMA VOIP HBL A D% 4 538 2 A e
FRZERAMNE  HBRRILBEMMATE MEREEFRFE
BEBRMBEPHLERFEE > ORI B BESRRAZILERER

48



by

i



DOCUMENT 8 1
Case Studies

Document: 8
Session: 8
Case Studies

1 INTRODUCTION

The case studies have been selected to illustrate a range of different approaches to the
funding and administration of universal service under conditions in separate jurisdictions. The
material in the case studies has been drawn from public sources and Ovum'’s own research. It
does not necessarily represent the views of the national administrations concerned.

2  SCOPE OF UNIVERSAL SERVICE

The scope of Universal Service in a range of countries is illustrated in Figure 2.1. The
important point to draw from Figure 1 is the similarity of the scope from country to country,
rather than the limited set of differences.

FIGURE 2.1: SCOPE OF UNIVERSAL SERVICE IN SELECTED COUNTRIES

Universal service Aus Can Fr Ger It S UK USA K
Affordable basic telephony yes yes yes yes yes yes yes yes yes
Adequate provision of payphones yes no yes yes yes yes yes no yes
Free access to emergency services yes yes yes yes yes Yyes yes yes yes
Provisions for disabled and low income groups yes yes yes yes Yyes yes yes yes yes
Access to DQ/operator services yes yes yes yes yes yes Yyes yes no
Other senvices @

(1) Service to coastal shipping. Islands service is part of providing affordable basic teleptony
{2) Libraries, schools andrural health care programmes

« General agreement on core set of universal services
+ Main exceptions:
»  Korea excludes DQ service

»  USA and Canada exclude payphone provision

Source: Ovum

3  COST OF UNIVERSAL SERVICE (.

As shown in Figure 3.1, based on information from 1998, the cost of universal service as a
proportion of total telecommunications service revenues, differs from country to country but is
typically in the range 0.5 - 2.0%.
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FIGURE 3.1: UNIVERSAL SERVICE COSTS RELATIVE TO TOTAL TELECOMS REVENUES
FROM SELECTED COUNTRIES

Country

Universal Service Cost
as a % of Total Revenue

Australia

2.0

Norway 20-~-24
United Kingdom 0.5-06
Sweden 0.8-12
Chile 0.5
Peru 1.0

Source: World Bank, 1998

4 ACCESS AND AFFORDABILITY

Universal service is about providing access at affordable prices. The World Bank has

published estimates, based on per capita GDP variations and per line investment levels, the
population size necessary to support public telephones in rural areas (see Figure 5.1). These

services are the primary subject of Universal Service Schemes in developing economies.

FIGURE 5.1: POPULATION NEEDED TO SUPPORT ONE RURAL PUBLIC TELEPHONE

Country Rural GDP per Investment per Population
capita, $ US line, $US
Kenya 130 4,000 650
Peru 790 10,000 339
India 180 2,000 277
Botswana 1,300 4,000 200
Bangladesh 150 1,000 169
Hungary 2,200 1,200 14
United Kingdom 9,800 2,000 5

Source: A. Dymond, Worid Bank, 1998
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5 AUSTRALIA

Note that all monetary amounts are in Australian dollars.

5.1 Basic Demographics

GDP: $166 billion (2001)

Population: 19.4 million (2001)

Land area: 7,687,000 sq. km

% of population living in urban areas: 84.7% (Euromonitor 2000 World Marketing Database)
Distribution of income in Australia (GINI): 35.2 in 1994 (Worid Bank 2001)

5.2 Industry Structure

Telstra is the incumbent Australian telecommunications carrier providing a full range of fixed,
data and mobile services at the wholesale and retail levels.

The major competitors to Telstra in the fixed and data markets are:
Optus (owned by SingTel)

AAPT (owned by Telecom New Zealand)

Primus (owned by Primus in the US).

Optus has taken a broad customer target focus, aiming at both residential and business
customers. AAPT and Primus have concentrated more on government, corporate and
medium business enterprise customers, though both also have residential retail offerings.

Telstra provides 8.75 million retail residential and business basic access lines, and 1.3 million
basic access lines on a wholesale basis. Optus provides 450 thousand telephony access
lines. Telstra provides 96% of the Australian basic telephony services on either a retail or
wholesale basis.

The market shares for national long distance and international are shown in Figure 5.1.

FIGURE 5.1: NATIONAL LONG DISTANCE AND INTERNATIONAL MARKET SHARES

National Long Distance Intemational
Telstra 75% 48%
Optus 16% 18%
AAPT 6% 6%
Other 3% 28% (fragmented)

Source: Ovum estimates of 2001 revenue shares

In the local telephony market for 2001, Telstra carried approximately 41 billion minutes of local
traffic compared to approximately 1.6 billion minutes of local traffic by Optus.
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The competing mobile carriers are Optus and Vodafone, and to a lesser extent Orange
(Hutchison Telecom), which launched a CDMA network in mid 2000. At the end of 2001, the
market shares (in terms of numbers of subscribers) of the mobile carriers were 46% (Telstra),
34% (Optus), 18% (Vodafone), and 2% (Orange).

5.3 Market statistics

Fixed lines: 10.1 million (2000)

Public payphones: 78,000 (2000)

Mobile subscribers: 12.0 million (end 2001)

Total telecommunications services revenues for Australia: $29 billion (2001)
5.4 Prices of the USO provider

Telstra’s default retail prices for basic telephony

Standard residential line rental: $19.90 per month

Standard business line rental: $31.95 per month

Neighbourhood call': 15 cents untimed

Local call: 22 cents untimed

Local payphone call: 40 cents untimed (regulated ceiling)

Three minute standard peak national intercapital call: $0.94 (Residential Melbourne —~ Sydney).

Directory assistance is provided free of charge for fixed residential customers and for
payphones. Directory assistance for business and mobile customers is charged at 44 cents

per call.

Telstra offers a range of different retail packages providing a tradeoff between line rental
prices and per call prices. Most packages also include a range of call price caps for long
distance (national and international) and fixed-to-mobile calls made during defined off-peak
periods.

In April 2002, the Australian government modified the retail price cap arrangement that applies
to Telstra. Telstra is now allowed to increase its overall line rental prices (as defined through a
line rental basket) at a capped rate of CP1+4%. This allows Telstra to achieve tariff
rebalancing over an estimated four year period to eliminate the access deficit on residential
services that currently exists. Over the four year period, it is expected that Telstra will
increase the standard residential line rental from $19.90 to approximately the level of the
standard business, or about $32.

! Calls between Telstra services connected to the same exchange.

Document 8



DOCUMENT 8 5
Case Studies

5.5 Legal Basis for Universal Service

Prior to network service competition being introduced to Australia in 1991, universal service
was funded through internal cross subsidisation of services within Telstra’s predecessors (The
Post Master General's Department and Telecom Australia). The Telecommunications Act
1991 granted Optus a telecommunications licence in 1991 and established explicit universal
service obligations and funding through a universal service levy.

This was further revised in 1997 with the Telecommunications Act 1997 and the opening of
the Australian telecommunications market to full competition.

The current regulatory framework for universal service is defined in the Telecommunications
(Consumer Protection and Service Standards) Act 1999. Key elements of this act are:

the Universal Service Obligation (USO)

the Digital Data Service Obligation (DDSO)

the selection of Universal Service Provider (USP), including contestability
regulation of retail charges for services covered by the USO and DDSO
arrangements for funding of the USO.

Implementation and oversight of the USO and of the universal service subsidy payments are
handled by the Australian Communications Authority (ACA) and the Department of
Communications, Information Technology and the Arts (DCITA).

Links to the relevant Australian legisiation can be found at
http://www.aca.gov.au/legal/index.htm

5.6 Scope of Universal Service
The USO is the obligation to ensure that:
standard telephony services

payphones

and prescribed carriage services

are reasonably accessible to all people in Australia on an equitable basis. However, no
carriage services’ have been prescribed to date.

The standard telephony service is the provision of a voice grade telecommunications service,
or the equivalent for people with disabilities. The standard service includes access to directory
assistance, emergency calls and untimed local calls and is covered by the customer service
guarantees.

ZA carriage service is simply a service for carrying communications.

The Customer Service Guarantee includes minimum fault repair and connection times.
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While no determinations have been made regarding retail charges for universal services, the
general retail price controls applying to Telstra provide control of the universal service retail
charges.

There are currently no plans to change or add to the scope of the USO.

5.7 The Universal Service Obligation

Telstra is the only declared USP at this stage. However, as outlined below, a contestability
trial is currently underway. USPs are obligated to provide service on request. USPs must
submit a policy statement and a marketing plan for approval, outlining their arrangements for
fulfitling their obligations.

The DDSO is a separate arrangement and is not considered as part of the USO. Itis
separated into a general and a special DDSO.

The general DDSO requires the provision of a data channel with a transfer rate of 64 kbps to
all customers in declared general DDSO areas

The special DDSO specifies a downstream data channel of 64 kbps to all customers in
declared special DDSO areas.

The requirement is essentially for an ISDN or equivalent service in practice. About 96% of the
Australian population is covered by the general DDSO, with the remainder covered by the
special DDSO. The area covered by the special DDSO is defined by the government and may
be changed on an annual basis. The special DDSO involves subsidy payments to the special
DDSO provider on a per customer basis. This subsidy covers 50% of the upfront customer
equipment and instaliation costs (such as a satellite dish) up to a capped amount of $765.

Telstra is the national general DDSO provider. Both Telstra and Optus are special DDSO
providers, and meet this obligation using a sateliite data service. The DDSO has not been
successful in the level of customer applications, with a total 2000-2001 DDSO subsidy of
$124,000. With the subsidy only covering up to half of the upfront costs, there is still a lack of
perceived value for money by the customers covered by the special DDSO.

5.8 Contestability

In March 2000 the Government announced its intention to trial a new contestability
arrangement for the provision of the USO. Two pilot areas in rural regions were selected for
the trial which will be conducted over a three year period followed by a public inquiry.

The key policy objectives for USO contestability are:

increased benefits to consumers in terms of pricing, service innovation and service quality
improved infrastructure and regional investment, including employment -
more equitable access to USO subsidies

reduced underlying costs of provision of USO services.
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A series of determinations were made by the Minister in April and June of 2001 to allow
contestability. These determinations declared:

the standard telephony service to be contestable

the universal service areas within the pilot trial boundaries

the level of subsidies payable per service in each universal service area
the circumstances under which subsidies are payable.

Telstra remains the primary USP and must offer service to all customers in the contestable
pilot areas. Other carriers may be approved by the ACA as competing USPs on the basis of
their technical and corporate competence and experience as relevant to their service offering.
Approval requires the submission of a policy statement and marketing plan. Competing USPs
will be allowed to enter and exit the market at their discretion. Competing providers have the
option of supplying an alternative telecommunications service with fewer regulatory
requirements than the standard telephony service.

Per service subsidies range from $150 to $1,920 per service for 2001/2002 depending on the
specific universal service area. The per service subsidies are payable to the retail USP that
meets the USO. In universal service areas with no competing USP, the primary USP, Telstra.,
may choose to receive a lump sum subsidy for that area.

At this stage no application for competing USPs for the pilot areas have been made. Potential
competing USPs apparently do not see a justifiable business case for being a competing USP
with the current level of subsidies.

5.9 Extended Zones

In October 2000 the Government invited tender bids for the provision of untimed local calls and
upgraded services in the extended zones of Australia. This included a local rate call to at least
one Internet service provider. The extended zones are call charging zones that lie outside
Telstra’s standard local call charging zones. They cover about 80% of Australia’s land area
and contain approximately 40,000 telephone services.

Funding for this initiative of $150 million was provided separately from the USO funding
arrangements and was provided from the proceeds of the second sale by the Government of
shares in Telstra. Telstra was selected as the successful tenderer on the basis of the level of
service offered for the fixed $150m price, and will provide the service for a period of ten years.

5.10 The Cost and Benefits of the USO

USO Costs

Prior to 2000, the formuta for calculating the cost of the USO was included in the
Telecommunications Act 1997. The basis for this calculation was a net cost approach.
Each year, the ACA declared certain net cost areas for which USPs can claim USO funding.
Within each net cost service area the net cost was calculated as:

* the cost avoided in not serving the net cost service area
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* Jess the revenue forgone in not serving the net cost service area.

The USP was allowed to claim actual avoidable costs (rather than the costs of an efficient
carrier), but the Government reserved the right to reduce these costs if there were considered
to be in excess of widely accepted benchmarks such as common industry practice or world's
best practice. The costing studies undertaken by the ACA calculated avoidable costs on the
basis of long run incremental costs assuming industry best practice on a forward looking basis.

The setting of the USO subsidy has been controversial. For the 1997/1998 year:

* Teistra claimed a net USO cost of over $1.8 billion

* the Minister exercised powers under the Act to cap the USO subsidy at $253 million
* the ACA assessed the USO cost at $548 million based on its own study

* the legislative cap remained the basis for which the USO subsidy was set.

Telstra's claim for the 1997/1998 was based on data derived from Telstra and using a costing
mode! developed by Bellcore International Inc under an agreement with Telstra, Optus,
Vodafone and the ACA. Prior to the 1997/1998 financial year the net USO cost amount was
determined by negotiated agreement between Optus, Telstra and Vodafone. The negotiated
amount for 1996/1997 was $251.56 million.

The two most significant factors leading to the substantially lower ACA assessment of the net
USO cost versus Telstra claim were:

* the ACA used a significantly lower WACC compared to Telstra. The pre-tax nominal
WACC estimated by the ACA consultants was 9.0% for 1997/1998. While the WACC
used by Telstra was not made publicly available, estimates from comments made by the
ACA suggest it was approximately 15-16%.

« Telstra only considered cable and one radio solution (Digital Radio Concentrator System)
in its mix of technologies for meeting the USO, while the ACA used a mix of cable,
terrestrial radio and satellite technologies. This led to a lower estimated installed network
cost to meet the USO.

A major factor leading to the USO subsidy being set below the ACA'’s estimate of net costs
was the intention that USO payments should not present a barrier to entry for new carriers. In
particular, 1997 was the year that full competition was introduced to Australia, and avoiding a
large increase in the USO subsidy at this critical point would have been an important
consideration of the Minister.

Among other changes, the Telecommunications (Consumer Protection and Service
Standard) Amendment Act (No. 2) 2000 removed the formula for calculating the USO cost.
Following this amendment the Act now provides for the Minister to determine USO subsidies
from the 2000/2001 financial year onwards having regard to the advice of the ACA. The
Minister can determine the USO net cost subsidies up to three years in advance. The Minister
is no fonger bound to use a legislated methodology to calculate subsidies. The assessment
made for future years are in line with the 2000/2001subsidy amount and are not related net
universal service costs as estimated by the ACA.
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5.11 Benefits of being the USP

The ACA conducted a study in 2000 into the intangible benefits of being the USP. These
benefits are in addition to the direct revenues received as a result of providing universal
services. Intangible benefits of being the USP were found to include:

life cycle effects — the potential for unprofitable areas to become profitable over time

ubiquity — when customers move to another area they will have a preference for their current
provider

brand enhancement and corporate reputation
payphone advertising and logo display

volume discounts — the additional volume in purchases for USO services leading to an
additional increment of discount

non-USO services — the ability to provide non-USO services through the infrastructure
required for USO requirements.

In the event, the ACA considered the quantum of such benefits to be either too speculative, or
in some cases, immaterial. Consequently, the value of intangible benefits were not used in the
calculation of the net cost of the USO.

5.42 The Universal Service Fund

The universal service funding process is managed by the ACA. It assesses both claims for
USO subsidies, as well as calculating the proportion of the subsidy to be met by each carrier.
The net universal service cost is met by the telecommunications industry. Currently this is met
only by licensed carriers, although the ACA announced in 2000, but has not yet implemented,
that this would be extended to also cover Carriage Service Providers®.

Prior to the 1997/1998 financial year, the net cost of universal service provision was
apportioned amongst the industry on the basis of timed telecommunications traffic. From
1997/1998 an eligible revenue approach has been used.

Carriers wishing to make a claim for the USO subsidy must submit their claim to the ACA
within 45 days after the end of the claim period. The ACA is then required to-make a written
assessment of the claim, which can include the following information:

¢ the USO subsidy to which the USP is entitled
* the DDSO cost to which the digital data service provider is entitled

« the total of all subsidy credits to which the service provider is entitled

‘An operator that supplies carriage services to the public using the network facilities of one or
more networks.
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» the USO liability of the service provider in the last eligible revenue period before the end of
the subsidy claim period.

The ACA coliects written financial information from carriers related to their eligible revenue.
The eligible revenue is calculated as the gross sales revenue of the carrier and its related
parties less a series of revenue and expense deductions, (such as inter-carrier interconnection
payments). The amount each carrier contributes to the cost of providing the USO and DDSO
is based on each carrier's’ eligible revenue as a proportion of the total eligible revenue of all
carriers.

The fund is a virtual one. There is no accumulation of a balance requiring investment or
management as in some other countries.

5.13 Administration of the Universal Service Fund

The universal service funding process is managed by the ACA. The Minister can set the level
of the USO subsidy up to three years in advance. The USO subsidy levels for the 2001/2002
to the 2003/2004 financial years are shown in Figure 5.2. The DDSO costs are calculated at

the end of each relevant period and are in addition to the amounts shown in Figure 5.2.

FIGURE 5.2: AUSTRALIAN USO SUBSIDIES FOR THE 2001/2002 TO 2003/2004 YEARS

2001/2002 2002/2003 2003/2004

Extended Zones $35,015.000 $31,666,000 $28,637.314
NSW/QLD contestability pilot $17.656.787 $14,679,660 $12,204,509
area

SA/NIC contestability pilot area $16,575,439 $13,377,799 $10,808,774
Remaining (default) area $160,592,774 $163,978,541 $169,407,828
Payphones $10,160,000 $10,398,000 $10,641,575
Total $240,000,000 $234,100,000 $231,700,000

Source: Universal Service Subsidies (2001-02, 2002-03, 2003-04) Determination (No. 1) 2001,
Department of Communications, Information Technology and the Arts.

For the 2000/2001 financial year, the ACA made the written assessment Universal Service
Assessment 2000-2001. The total USO subsidy and DDSO costs, incurred solely by Telstra,
were assessed to be $299,049,268, broken down in Figure 5.3, of which Telstra received a
levy credit from the USO funding arrangement of $69,965,622. This is based on Telstra
having approximately 77% of the total industry eligible revenue and therefore being
responsible to cover 77% of the assessed USO subsidy and being entitled to receive the
remaining 23% of the assessed USO subsidy from the other carriers.

With an estimated total Australian telecommunications services revenue for 2000/2001 of $29
billion, the net universal service cost is estimated to be 1% of industry revenues. Figure 5.4
shows the USO credit assessment for Telstra and the levy assessments on other carriers.
The Contribution column shows the percentage of the total USO subsidy of $299,049,269 for
which the particular carrier is responsible.
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FIGURE 5.3: AUSTRALIAN 2000/2001 USO SUBSIDY AND DDSO COST

USO ~ standard telephone service $288,931,000
USO - payphone $9,994,000
DDSO cost $124,268

Source: Universal Service Assessment 2000-2001, Australian Communications Authority

FIGURE 5.4: AUSTRALIAN 2000/2001 USO LEVY ASSESSMENTS

USO Assessment % Contribution

USP

Telstra $69,965,622 credit 7%
Non-USPs

AAPT $5,103,920 2%
Optus $43,041,252 14%
Primus $2,138,461 1%

Other Carriers $19,681,989 7%

Source: Universal Service Assessment 2000-2001, Australian Communications Authority

5.14 Uneconomic Areas

The ACA determines on a yearly basis the net cost areas for which universal service funding
will be available. The different types of net cost areas are:

« small exchange service areas

e  built-up areas

e non-built-up areas

* premises to which radio services were supplied and
* payphones.

Net universal service costs are estimated on an avoidable costs minus revenue foregone
basis. The most significant inputs to the avoidable cost estimates are:

« opportunity cost of capital

« installed costs of technology
e depreciation rates

« mix of technology, and

e operating expenses
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in calculating the capital costs, pre-tax nominal WACC values of approximately 10% for the
contestable areas and 7.7% for the extended zones and remaining areas have been used for
the 2000-2003 period.

Revenue foregone includes:

¢ incoming and outgoing call revenue

¢ line access

* local and long distance

« directory assistance (from business customers)
e free phone

e |[SP

* mobile (to and from fixed phones) and

e payphones.

5.15 Uneconomic Customers

Uneconomic customers are not considered separately from uneconomic areas for the
universal service purposes. There are, however, separate requirements through retail price
cap arrangements for Telstra to provide services to particular groups of disadvantaged
customers. The net costs of these services are not considered in the context of the universal

service fund and subsidy payments.

5.16 Uneconomic Payphones

Telstra operates about 35,000 of Australia’s 75,000 public payphones. Approximately half of
these are in non-metropolitan and rural areas

5.17 Directory Enquiries

Directory enquiries (DQ) from residential fixed services and public payphones are required to
be made available free of charge. DQ is defined in the USO definition for the standard
telephone service and for payphones. Carriers may provide DQ services themselves, or
through negotiated commercial arrangement with other providers.

DQ is only funded through the USF for those services that fall in the ACA defined net cost
areas.

5.18 Emergency Calis

Free access to emergency numbers is defined in the USO for the standard telephone service
and for payphones. All carriers are obligated to provide emergency call handling, either
directly, or by negotiated commercial arrangement with another provider. Carriers are required
to meet their own costs of providing emergency call services.
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6 CANADA

All financial information in Canadian dollars.

6.1 Basic demographics

GDP: $1,056 billion (2000)

Population: 30.8 million

Land area: 9,922,000 sq. km

% of population living in urban areas: 77.1% in 2000 (Euromonitor World Marketing Database)
Distribution of income in Canada: 31.5 in 1994 (Worid Bank 2001)

6.2 Industry structure

As with the USA, subscribers in Canada typically have a service provider for local call services
and a separate provider for long distance services. This is an important difference from Europe
and countries elsewhere, where the majority of customers have one supplier for all these
services.

The ILECs have a significant share (>90%) of the local telephony market.

6.3  Market statistics

Fixed lines: 20.8 million (2000)

Public payphones: 172,000 (2000)

Mobile subscribers: 10.7 million (end 2001)

Total telecommunications services revenues for Canada: $31.1 billion (2000)

6.4 Indicative prices for telecoms services (ITU 2000) including taxes
business line rental; $39.95° per month (Bell Canada)

residential line rental: $19.40' per month (Bell Canada)

6.5 Legal basis for universal service policy

The Telecommunication Act 1993 gives the Canadian Radio-Television and
Telecommunications Commission (CRTC) the authority to regulate the telecommunications
sector and specifies the universal policy objective as:

‘To render reliable and affordable telecommunication service of high quality, accessible to
Canadians in both urban and rural areas in all regions of Canada’.

5 Includes unlimited local calls

Document 8



DOCUMENT 8
Case Studies 1 4

http://iwww.crtc.gc.ca/eng/LEGAL/TELECOM.HTM

The CRTC is an independent federal Government authority reporting directly to parliament
through the Minister of Canadian Heritage. CRTC policies are based on public participation
and its regulatory mandates are carried out through well-established public processes.

The Government policy objectives for the telecommunications sector are to:

* Facilitate the orderly development, throughout Canada, of a telecommunications system
that serves to safeguard, enrich and strengthen the social and economic fabric of Canada
and its regions

* Render reliable and affordable telecommunications services of high quality accessible in
both urban and rural areas in all regions of Canada

e Foster increased reliance on market forces for the provision of telecommunications
services, and to ensure that regulation (where required) is efficient and effective

« Stimulate research and development in Canada in the field of telecommunications, and to
encourage innovation in the provision of telecommunications services

The most relevant recent orders issued by the CRTC with respect to universal service are:

« Order 2000~-745: Relates to the introduction of major changes to the Canadian
contribution regime to subsidise the high cost of local service and remote areas

http://www.crtc.gc.ca/archive/eng/Decisions/2000/DT2000-745.htm
e Order 2001-238: Addresses the introduction of a more consistent and uniform approach to
identify high-cost service areas served by the incumbent local exchange companies (ILEC)

and a more consistent set of costing methodologies to determine costs associated with the
provision of universal service

http.//www. crtc.gc.ca/archive/ENG/Decisions/2001/DT2001-238.htm

e Order 2001-876: Describes the approach used to revise the contribution percentage used
to determine eligible contributions to the fund, based on further revised costing
methodologies and new band definitions for high-cost areas

http://www.crtc.gc.ca/archive/ENG/Orders/2001/02001-876.htm
6.6 The scope of universal service

The universal service policy objective is to ensure that universal accessibility is not eroded and
that service is affordable in the competitive market place. The CRTC has taken account of
Government objectives for the sector and defined the following levels of service, which each
Canadian should be able to enjoy:

« Individual local service with touch-tone dialling, provided by a digital switch with capability
to connect via low speed data transmission to the Internet at local retail prices

« Enhanced calling features, including access to emergency services, voice message relay
service (for the hearing impaired) and privacy protection features

e Access to operator and directory assistance services
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¢ Access to the long-distance network (the capability to make and receive long-distance
phone calls)

¢ A copy of a current local telephone directory

The definition is revised regularly to ensure the latest service developments have been
captured. The basic service objective is independent of the technology used to provide the
service and may change over time as service expectations evolve.

6.7 The universal service obligation (USO)

in 1998, the CRTC opened up iocal telecommunications markets to competition and modified
the contribution regime. For instance, it decided to make the contribution regime ‘portable’.
This means that both incumbent and competitive local exchange carriers are entitled to use
contribution revenues to subsidise the services it provides in high-cost areas. The subsidy is
‘portable’, so when ownership of a customer in a high cost area changes hands between an
incumbent local exchange carrier (ILEC) and a competitive local exchange carrier (CLEC), the
subsidy moves with the customer. Due to the slow emergence of competition in the local
markets, most of the contributions are still paid to the ILECs. Bidding for lowest subsidy does
not occur.

6.8 The cost of the USO

In Canada, universal service funding is focussed on subsidising the costs of serving high-cost
areas. There is no funding of uneconomic customers, payphones or directory enquiries except
insofar as high cost areas receive funds, which cover these categories. In this section the

following main topics are discussed:

* The costing methodology to determine the costs of serving high-costs areas
e The calculation of subsidy requirements for these high-cost areas

The costing methodology

Historically, local service costs have been calculated using an embedded costing approach
(“Phase HI” methodology). This system calculated contribution requirements based on the
entire operations of the operator and did not specify specific costs associated with service in
high-cost areas. Therefore, the CRTC has introduced a forward-looking cost methodology
(“Phase 1I” methodology) to:

« Deliver the appropriate incentives for efficient provision of service and competitive re-entry
in high-cost service areas

¢ Recognise the link between costs used for the purpose of subsidy calculation and costs
used for the purpose of setting tariffs for unbundled local loops (ULL)

s Facilitate cost comparisons for primary exchange residential services across ILECs and
other universal service providers

The territories of the major Canadian LECs are subdivided into individual exchange areas and
subsequently into bands, based on the costs of providing service in those bands. The overall
objective of this banding structure is to de-average the costs of providing services across the
territory of the designated operator. Retail prices for local services differ from band to band,
but are averaged within a band. Higher retail prices can be charged in high cost areas, but
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historically the prices in high cost bands for some operators have been below the prices in low-
cost bands.

Over the last four years, the ILECs have been able to move retail prices closer to costs in high
cost areas. For some ILECs, retail prices in high-cost areas are now higher than in low-cost
areas and for some it is the other way around. This is largely a function of the historic level of
retail prices for each ILEC.

During 2001, a consultative process took piace to introduce a more uniform approach to
identify high-cost areas. The aim of this process was to limit subsidies to high-cost areas only
and to ensure that retail prices for local service in less-remote areas should decrease, thus
increasing competition in the local markets. The three proposed high-cost bands are:

 Band E: Exchanges with less than or equal to 1,500 local access lines. It was argued that
these exchange areas provided insufficient economics of scale to be profitable

* Band F: Exchanges with greater than 1,500 and less than 8,000 total access lines, where
the average loop length is greater than 4 kilometres

 Band G: Remote exchanges (e.g. without year-round road access or found in remote parts
of a company'’s serving territory)

The areas that do not attract universal service funding are:
« Band A: Downtown core exchange areas in major cities
« Band B: Remaining exchanges in large major and other large cities

« Band C: Exchanges in small cities (not a precise definition, but roughly 8,000 to 30,000
lines)

e Band D: Exchanges with between 1,500 and 8,000 lines

The CRTC argued that these definitions rely on cost-proxy criteria to establish remoteness,

low exchange density and long loops, which had been identified by the ILECs as relevant

indicators of high-cost service provision and uniformly apply across ILECs. Various more

detailed alternatives were discarded after considering the availability of data across all ILECs

and after taking account of the amount of analysis required to establish cost estimates. The

Commission noted that the suggested approach had the following advantages:

« It does not require an identification of technology or costs

e ltis a banding system with universal definition and uniform criteria across all ILECs
* Itis simple to understand, easy to implement and administer

e It has easily identifiable boundaries

« It provides a reasonable degree of cost homogeneity

Overall, this approach would result in an estimated reduction in the number of local access
lines eligible for subsidy from 23% to 15% compared with the alternatives suggested by the
ILECs. The main points of criticism that remain focus on the lack of detail in the system, which
would result in unidentified cross-subsidies in the high cost exchange areas between profitable
and high-cost lines, and the use of average loop length as part of the band definitions. The
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latter issue results in the elimination of a number of high-cost areas from the equation,
because the average loop length is lower than the benchmark proposed.

The subsidy calculation

For 2002, the following formula applies to determine the subsidy requirement per residence
access line:

* The Phase |l costs, plus
e The approved mark-up on Phase Il costs of 15% for fixed and common costs, minus

e The average annual primary exchange residential service revenue. This includes monthly
revenues from basic local telephone services and the revenues relating to all services
listed in Section 3.3, minus

* An annuai target implicit contribution from optional local services ($ 60 per line)

The $60 contribution per line was introduced after it was argued that implicit subsidies should
be included in the revenue definition of the subsidy definition. These implicit subsidies include
revenues from directories, network services, long distance services and mobile services
provided by affiliates and subsidiaries of the ILECs. In the Commission’s view, the introduced
rate adequately reflected the benefits obtained by ILECs from being the universal service
provider in an area. Furthermore, although benefits vary between areas, this provides an
incentive to ILECs to generate revenues from these services. Other benefits related to being
the universal service provider are not included because these are off-set by the ability of
competitive LECs (CLECs) to ‘cherry-pick’ profitable customers in high-cost areas through
local loop unbundling.

The CRTC has not reviewed the return on capital employed (ROCE) for a number of years and
continues to use the rate used for the first price cap period that started in 1998 (pre-tax ROCE
of 11%). When the ILECs were regulated on a rate of return basis the rates were reviewed
much more frequently (every time there was an earnings review) and reset as necessary.

in a further revision of the costing methodologies, the CRTC made a number of adjustments to

the forward-looking cost submissions for the year 2002:

e The mark-up for fixed and common costs was reduced from 25% to 15%, predominantly
because the Commission had not received adequate justification from the ILECs for the
25% level

* Each ILEC is to modify its Phase 1l cost component using a pre-determined productivity
adjustment, to be determined as part of the current (2002) consultative process on price
caps

« Various adjustments were made in a number of operational costs like billing and collection,
maintenance expenses and product management and marketing

Together with the move to Phase Il cost methodologies these revisions resulted in a reduction
of the costs of universal service from 4.5% of eligible revenues in the year 2001 to 1.4% of
eligible revenues in the year 2002. See Section 3.6 for the definition of eligible revenues.

The Government monitors penetration of services defined in Section 3.3 to ensure services
remain affordable. See Section 3.9 on serving uneconomic customers. During the consultative
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process, it was argued that the appropriate revenue component to determine the required
contribution should be based on an ‘affordable’ price for local services rather than the actual
retail prices. However, the CRTC argued that, if this affordable price was higher than the
actual retail price, this would result in a ievel of subsidy that would be inadequate to cover the
costs of providing service to that area at the prevailing rates.

Just about all the main elements of this system are either contested or under review and the
CRTC is expected to provide new guidelines by the end of May 2002. Various elements of this
discussion are also part of the review of the price-cap regime, which is expected to be finalised
this summer. Telus, the ILEC in Alberta, estimates that on average only 15% to 25% of its own
estimation of costs relating to universal service are actually funded. This is largely related to
differences of opinion on the band definitions and issues like the mark-up for common costs.

6.9 The Universal Service Fund

The universal service is funded through a ‘real’ fund, managed at the national level. The fund
is essentially a high-cost fund related to the basic services identified in Section 3.3.

All telecommunications service providers, including ILECs, long-distance carriers, CLECs,
resellers, mobile operators and service providers international licensees, satellite service
providers, Internet service providers, payphone providers, data and private line service
providers are deemed to be eligible contributors. There are no discounts, but the following

exceptions apply:
* Retail Internet and retail paging service providers are exempt
e Providers of and revenues generated from the sale or rental of terminal equipment
e A minimum eligible revenue base of $10 million (relating to the previous year) is the
threshold to qualify for eligible contributor status. This allows smaller companies to

attain a certain level of revenues before being required to contribute and reduces
administrative costs relating to the management of the fund

The basis for contributing to the universal service fund has changed significantly since the

introduction of the fund:

*  Until 1996, contributions were based on the number of interconnecting circuits between
LECs and other operators

e From 1996 to 1 January 2001, contributions were based on minutes

e From 1 January 2001, contributions are based on eligible revenues

The initial mechanisms (before 1 January 2001)

Initially, the contributions were recovered from new competitors on a per-interconnecting circuit
(circuits that connect a phone company’s network to the new long-distance provider's
network). This method was controversial, as some operators were able to carry more minutes
per-circuit than assumed in the calculation of the per-circuit rates, which essentially resulted in
a discount on their contribution payments. The per-circuit mechanism was replaced with a per-
minute mechanism in 1996, and for most non-equal access connection in 1997. A per-minute
mechanism has also been applied to international circuits since 1 April 1999.
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By the year 2000, the per-minute regime was deemed to be inadequate as the main
determining factor for contributions to the fund, for a number of reasons:

e Operators argued that this mechanism limited their pricing flexibility and their ability to
market innovative services. For example, the mechanism prevented CLECs from having
different local call areas from the ILECs, because contribution is payable on any call that
would be a long-distance call for an ILEC

* Service providers might re-route traffic to avoid it qualifying as long-distance traffic and
thus limiting their contributions

* The emergence of IP-based traffic increasingly meant that a per-minute charge captured
only part of the relevant market for contributions, i.e. the mechanism was no longer
technology-neutral

e Long-distance carriers argued that, as long distance carriers were the sole providers of the
subsidy, the relative market position of these service providers was negatively affected

The new mechanism from 1 January 2001

After a consultative process on the issue, the CRTC ordered that the per-minute contribution
regime needed to be replaced with a mechanism that was more economically efficient,
equitable for all market participants and ratepayers and more transparent to contribution
payers.

The CRTC proposed two main alternatives to the per-minute regime; the introduction of a US-
style access line charge (ALC) and a revenue-based mechanism. The ALC based system was
rejected, as the CRTC believed that shifting the burden from one segment of the market (long-
distance) to another (local access) was not in line with its criteria on equability and customer
faimess. In addition, future technological developments might render the definition of an
access line increasingly difficult and this system would therefore fail to be technology neutral.

The CRTC decided that a revenue-based system would match its criteria on sustainability,
competitive equity, economic efficiency, fairness and technological neutrality more closely for
the following stated reasons:

« Sustainable, because companies would continue to contribute revenue into the future,
even as markets are increasingly competitive

¢ Competitively fair and equitable because the contribution margin would be spread over a
broader range of services and service providers and should not provide an advantage or
disadvantage to any new entrant

+ Economically efficient, the new system would allow service providers more pricing
flexibility because there would be a more direct link between revenues earned and the
related contribution obligation

« Fairness to consumers and ratepayers would result from an increased contribution from
consumers that make more use of the network

e Technologically neutral, revenues are independent of the underlying technology to provide
the service, thus avoiding issues like IP-based traffic and line definitions that would occur
in the previous regime and the ALC alternative
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The definition of eligible revenues is all retail telecommunications revenues excluding paging,
retail Internet and customer premises equipment (CPE) revenues.

The Commission noted that there might be an increased administrative burden in relation to
the introduction of a revenue-based regime, but this was considered a minor price to pay for
the improvements to the sector as a whole. Specifically, the increased number of contributors,
problems around bundled services (some of which might fall outside the revenue-definition)
and determining eligible revenues in general would all contribute to an increase in complexity
compared with the previous system.

The interim 2002 national subsidy requirement was set at $279 million as per the following
figure.

FIGURE 6.1 2002 INTERIM SUBSIDY REQUIREMENTS

(in § million}

Administration Costs 25

Northwestel 18.7
Small ILECs 342
Telebec 18.7
TELUS Quebec 173
Large ILECs 1876
Total subsidy requirement 279.0

6.10 Administration of the USF

In 1998, the CRTC established an independent administrator for the collection of contribution
charges from long-distance carriers into a ‘real’, centrally managed fund. This administrator is
the Canadian Portable Contribution Consortium (CPCC).

With the introduction of a revenue-based contribution regime on the 1% of January 2001, the
Commission introduced a revised administrative system, whereby modifications to the ILEC
rate of cost components are to be filed with the Commission on the 31 s of March of each year.
This will allow the Commission to verify the contribution amounts remitted the previous year,
review the calculation of contribution eligible revenues, determine which companies will be
required to pay contribution and calculate the annual revenue-percentage charge for the new
year. All telecommunications service providers above the minimum revenue threshold are
required to file monthly reports, in confidence, with the administrator, outlining their monthly
contribution payable amount, based upon the previous month’s actual revenue and how it was
calculated.

The CPCC is funded through the universal fund and these costs are included in the subsidy.
The 2001 costs amounted to approximately $ 2.5 million (see Figure 3.1). The regulator
publishes general fund information, but individual filings are confidential.
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6.11 Serving uneconomic areas

The mechanism for calculating the subsidy required to serve uneconomic areas is described in
Section 3.5.

6.12 Serving uneconomic customers

The CRTC recognises that economic barriers to market entry created by subsidisation should
be removed. However, this would result in increased local retail prices in higher-cost areas.
This raises the issue of affordability and would result in some subscribers disconnecting
themselves from the network.

These concerns resulted in two CRTC proceedings, which looked at the issues of affordability
and serving high-cost areas. The CRTC affordability proceeding noted the high percentage of
the households with telephone service (98.5%) and concluded that targeted subsidy
programme were not required at that time. The affordability issue is monitored on an ongoing
basis by means of surveys undertaken by the telephone companies. The CRTC has indicated
its intentions to implement a targeted subsidy plan if the monitoring process indicates any
affordability problems. At the moment, however, ‘rates are affordable in all of Canada’ and
local service is profitable overall.

There is a service implementation plan (SIP) in place to extend service to remote areas that
are currently not served or under-served. Specific estimates on the costs to serve uneconomic
customer are not publicly available.

Information on local loops length is filed with the CRTC by the ILECs. This information is
confidential. For Telus, the ILEC in Alberta, average loop length is less than 5 kilometres.

6.13 Payphones

Payphones are not part of the universal service definition, although operators are required to
justify when a payphone is taken out of service. The Government reserves the right to order
the installation of new payphones to ensure last resort access in certain areas. The costs
associated with this are borne through the tariffs for local services incorporated in the price-
cap. Payphones are competitively provided, but typically only in ‘hotspots’ like airports,
shopping malls and other high traffic areas. Statistics on operations and profitability are not
publicly available.

6.14 DQ Services

Directory services are provided by ILECs on a retail and wholesale basis. They are funded
through the USF only in high-cost areas designated for funding. Any operator in Canada that
becomes a CLEC must provide DQ services, but it is free to provide this service on a
contractual basis through a third party. Based on information from Telus, there are no known
companies that focus on DQ services on a competitive basis (like in the US), but ILECs do
provide DQ services to CLECs on a competitive basis. In general, automated call management
systems have been set up to collect information (city and name information) from caller prior to
connecting a caller to an operator. Automated systems are also used after the operator has
found the number and offers to connect the caller to the desired number (for an additional
charge). Statistics on operations and profitability are not publicly available.
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6.15 Emergency Services

Emergency services (911) are part of universal service, but the costs associated with this
service are paid for through a direct charge to customers (a line-item on their bill of 14 cents
per month in 2002). The revenues from this charge are used for two purposes. A portion of the
charge is used by the LEC for connection and the rest of the charge is passed on to the
municipality or county to fund the call centre that answers the calls. Statistics on operations
and profitability are not publicly available.
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7 CHILE

7.1 Basic demographics

Chile has a varied terrain which varies from low coastal mountains in the west, to a fertile
central valley region, and to the Andes mountains in the east. Much of the northern part of the
country is desert.

Total area: 756,950 square km
Population: 15,498,930 (July 2002 est.)
Population density: 20.5 people per square km

Per capita GDP: $US 4,609 (2001)
7.2 Telecommunications

Telephone density: 23.90 per 100 inhabitants (2001)
Cellular density: 34.02 per 100 inhabitants (2001)

The growth of fixed line services and access during the early period of operation of the
Telecommunications Development Fund is illustrated in Figure 7.1.

FIGURE 7.1: FIXED TELECOMMUNICATIONS SERVICES GROWTH (1988 — 1996)

1988 1996
Telephone Lines (millions) 0.5 2.2
Lines per 100 inhabitants 4 14
Outstanding applications (years) 7 0.3
Households with telephones (%) 14 53
Population with access to telephones (%) 90

Source: World Bank, 1998

7.3 Telecommunications market environment

Chile was the first South American country to fully liberalise its telecoms market. In 1988, the
monopoly provider (CTC) was privatised. There are now 11 long-distance operators and eight
local phone companies. CTC has 95% of the local market. Santiago has five local operators
and in the remaining part of the country, the number of local operators in a particular region
ranges from one to three. Approximately 1.5 million inhabitants (10% of the population) live in
area without access to a public telephone. The distribution of available services in Chile is
highly uneven. This is shown by the fact that Chile has rural teledensity levels of 1%, and
Santiago’s teledensity level exceeds 25%.
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7.4  Universal service - summary

In 1985, Chile began funding universal service access projects through a fund supported by
the national budget. Under this program, operators compete to win subsidies for specific
licence and concession areas. Although this program has had some beneficial result, it has a
number of issues yet to be resolved, including:

- service delays — at the beginning of the program, localities waited for two years or more
to get access since making their initial request. The main reason for this delay were the
financial difficulties encountered by the operators — they did not receive subsidies until
equipment was installed, and they had insufficient funds to bear the whole up-front cost of
instaliation. Now, they are requesting some of the subsidy up front

- selection criteria — as the regulator’s (Subtel's) main criteria for selecting bids has been
based on the lowest proposed price, many operators proposed to meet access targets with
zero or negligible subsidies. Since the real cost of building networks in rural areas exceeds
the maximum subsidy available, the financial viability of some projects is now in question.
Since 1999 Subtel evaluates bids based on delivery time, rather than just price

« unserved areas — as the competitive bidding process is voluntary, some project areas
have gone unserved, as they are not attractive to operators

7.5 Definition and scope of universal service/access

There is no definition of universal service/access in Chile. The Telecommunications Act 1994
mandates the establishment of a fund to be used to subsidise the cost of providing public
payphones in rural and high cost urban areas, but it does not include a service/access
definition..

7.6  Regulatory process

The Telecommunications Act 1994 mandated the creation of a fund to promote and increase
the coverage of basic voice telephony to rural and urban areas of low income and teledensity.
The government believed that a fund was necessary in order to ensure access to telecoms for
people in rural areas. Without assistance, companies would not develop these areas, due to
the high costs of infrastructure and the low income of subscribers. The Ministry of Transport
and Telecommunications oversees this fund, which is managed on a day-to-day basis by
Subtel. There are currently no public processes in place to help develop a universal
service/access policy. ‘

7.7 Funding strategy/mechanism

A 1994 Ministerial decree authorised that a fund be established to subsidise projects to
increase access to basic voice telephony for four years, beginning in March 1994. From 1996
to 1998, the fund subsidised the installation of 5,362 payphones, with a total subsidy of $10
million.

Selecting concession areas

In 1994/95 Subtel compiled a listing of 2,300 rurat localities which required public telephone
service, and grouped the localities into projects. Each project was subjected to cost-benefit
analysis, and assessed against social and commercial criteria. Projects were determined from
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surveys and the recommendations of regions and local communities. This process is available
to augment the list of projects in future.

In those cases where the commercial benefits exceeded the costs of provision of service,
details were given to local operators to pursue. In such cases no subsidy would be required to
support the project.

In other cases, where the social benefits were significant, but commercial viability would be
dependent upon subsidy, the projects were listed for bidding on a competitive basis.

Inclusion on the final list for any one year is a voluntary process, and will only occur on the
application of the community concerned.
Bidding process

The first tender was issued in October 1995 and companies were selected in March 1996.
Tenders clearly define the terms and conditions for all projects, inciuding:

« the service obligation — number of payphones

« the tariff level (tariffs can be higher for project areas than in urban zones)
« principles of interconnection

«  maximum subsidy available.

Selection process

All operators are entitled to bid for projects. To be eligible, operators must demonstrate that
they can:

» provide a public payphone for at least ten years in a given locality
« provide 24-hour service
« be operational from six to 20 months after receiving authorisation.

From 1995 to 1998, Subtel’s practice was to select operators that proposed the lowest
subsidy. In some cases, operators proposed zero compensation in order to win a particular
licence area.

Successful bidders are obligated to provide one payphone for each locality. They can also
build private lines in the project area. Each operator has different target dates for installing
equipment and providing services, ranging from six to 24 months. Selected operators are
granted licences for 30 years. Operators set target dates for the beginning of construction, end
of construction and start of service. If operators miss these dates, there are penalties and, in
the worse case scenario, operators can lose their licence. Operators receive payment in a
fixed sum once they have installed their networks and they have been inspected by Subtel.

7.8 Cost of universal service/access

Subte! technicians make assessments regarding how much it will cost to provide public
payphones in a selected project area. In 1996, Subtel only distributed 48% of its budget. This
was because 16 (covering 51% of the localities and 59% of the population) of the 46
suggested projects were awarded to operators that requested zero compensation. However,
most of the other projects were awarded to operators that requested close to the maximum

Document 8



DOCUMENT 8
Case Studies 2 6

subsidy. Also, a number of projects did not receive interest on behalf of operators, thus these
localities are still without access.

Operators of payphones under the scheme are free to set tariffs, subject to a fixed maximum
rate of $US 0.07 per minute. A major dilemma is whether the higher prices charged by new
entrant operators will constrain traffic growth, considering that the GDP in project areas is
generally well below urban areas. Furthermore, there is nothing stopping larger operators,
such as the incumbent, CTC, from providing similar services in a project area at significantly
lower prices. This may occur if prices are set at or close to the maximum permitted, in larger
population centres.

7.9 Fund administration

The Telecommunications Development Fund is administered by a council, headed by the
Minister of Telecommunications and financed through the national budget. This council gives
the final approval regarding which projects to fund. The day-to-day activities are managed by
Subtel's development department. Subtel must make annual requests for project funding as
well as for fund administration. The amount needed to administer the fund is around 8% of the
total — 600 million pesos ($US 1.15 miillion) have been used to administer a fund of over 7.5
billion pesos ($14 million).
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8 JAPAN

8.1  Basic demographics

GDP: Yen 485,375 billion (2000)
Population: 126.9 million

Land area: 378,000 sg. km
% of population living in urban areas: 78.9% in 2000 (Euromonitor World Marketing database)
Distribution of income in Japan (GINI): 24.9 in 1993 (World Bank 2001)

8.2  Industry structure

NTT is the fixed incumbent provider of local, long distance and international telephony
services.

NTT's market shares in fixed telephony were:
» local —still close to 100%

« long distance national — 55% (end of 2000)
- international - 17.5%

The three main mobile operators had market shares (at the end of 2001, in terms of numbers
of subscribers) of 59% (NTT DoCoMo), 24% (KDDI) and 17% (J-Phone, owned by Vodafone).

CLEC customer focus:

- KDDI offers local, long distance and international fixed services. Japan Telecom offers long
distance and international services

+ The corporate segment of the market for business services is still dominated by NTT. It
competes in this segment with domestic players KDDI and Japan Telecom, and with
international players Cable & Wireless, Equant, SingTel and WorldCom.

8.3 Market statistics
Fixed lines: 74.3 million (2000)

Public payphones: 715,000 (2000)
Mobile subscribers: 67.1 million (end 2001)

NTT's total Japanese telecoms revenues from fixed services: Yen 6,000 billion (operating
revenues for NTT West and NTT East fixed carriers, and NTT Communications Corporation)

Total telecommunications services revenues for Japan: Yen 13,153 billion (2000)
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8.4 Prices of USO provider (including tax at 5%)

business line rental: Yen 2,450 per month
residential line rental: Yen 1,600 per month
three minute call in peak period: Yen 8.50

three minute payphone call in peak period: Yen 30

8.5 Legal Basis of universal service

The Telecommunication Business Law 1984 (Law No. 86 of 25/12/1984) provided for the
introduction of competition into the Japanese telecommunications market from early 1986, and
established the competitive carrier framework.

The NTT Law, as amended in June 1997, provides that the purpose of NTT is to hold all the
shares of NTT West and NTT East and to ensure proper and stable provision of
telecommunications services by these respective subsidiaries.

The NTT Law also provides that the purposes of NTT East and NTT West are to operate
regional telecommunications businesses and that NTT, NTT East and NTT West are
responsible for providing nation-wide telephone services amongst other things.

Under this increasingly competitive regime NTT Corporation has been facing mounting
financial pressure on its traditional universal service-funding base.

On the 15 June 2001 the Japanese Diet passed a number of key amendments to several
important telecommunications related laws including the Telecommunications Business Law,
NTT Law and other related Laws.

An important change to the Telecommunications Business Law occurred under the heading of
‘ensuring the provision of universal service’. This section outlines measures for establishing a
system whereby telecommunications operators bear a portion of the costs in providing such
services. Key elements included:

« establishment of a universal service fund

* designation of Eligible Telecommunications Carriers (ETCs) as providers of universal
service

* that telecommunications carriers interconnecting to ETCs are required to shoulder
reasonable contributions for the provision of universal service

* establishment of a non-profit organisation to coliect and administer the universal service
fund, under the authorisation of the Minister of Public Management, Home Affairs, Posts
and Telecommunications. -

The 'New Law’ also incorporated a provision to help ensure that universal service is be
implemented within one year of these amendments (on 22 June 2002).

However, it appears the above time frame will not be met due to (amongst other factors) the
on-going issue of establishing cost models and interconnect rates between the Government of
Japan and US Government.
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8.6  Scope of Universal Service

Universal service is currently embodied by the provision of:

« subscriber telephone services featuring standard pricing and uniform availability throughout
Japan

. access to emergency services

« access to and public telephones to ensure a minimum level of service outdoors.

Uniform geographically-averaged rates continue to be charged for network access and local
calling. No rate adjustments (which would partially reflect the underlying cost differences
between regions) have been introduced.

Policy documents have suggested the scope of universal service could be expanded in the
future to incorporate ISDN and mobile telephone services, and potentially limited monthly
access to directory services for consumers.

8.7 The USO provider

As a publicly owned corporation Nippon Telegraph & Telephone Public Corporation (now
referred to as NTT) has delivered universal service based upon uniform geographically-
averaged rates for network access and local calling.

Throughout the country the initial cost of subscribing to the telephone network, the basic
monthly fee, and the usage fee (message fee) have been at uniform rates.

Effectively, high-cost areas have been cross-subsidised by the access charges from more
densely-populated areas, less costly areas, and by fong distance charges.

8.8 USOcost

The Government and regulatory bodies are concerned to ensure that any final decisions on
NTT interconnect cost modelling and rates do not unduly impact NTT's future capacity to
profitably invest and compete as a business and to support its own universal service cost
component.

8.9 The Universal Service Fund

The universal service fund recently established under Telecommunications Business Law, as
amended on 15 June 2001 provides for an independently administered fund operating under
the direction of the Minister of Public Management, Home Affairs, Posts and
Telecommunications.

Currently, the NNT Group is the only Carrier identified as an Eligible Telecommunications
Carrier, which carries forward from the previous universal service arrangements.

Universal services cost modelling has not yet been finalised aithough the relevant department
has recently published its estimated net costs for universal service.
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9 KOREA

9.1 Basic demographics

GDP: 589,000 bn won (2000)

Popuilation: 47.3m

Land area: 99,000 sq km

% of population fiving in urban areas: 85.7% (2000 — Euromonitor World Marketing Database)
Distribution of income in Korea (G{NI): 31.6 in 1993 (World Bank 2001)

9.2 Market structure

Korea Telecom is the fixed service incumbent with dominant market share in both local and
long distance markets. Its main fixed services rivals are Hanaro (local service), and Dacom
(long distance). There are three mobile operators — SK Telecom (>50%), LG Telecom and
KTF.

Fixed incumbents market share in late 2000:

« local services —~ 98%

« national calls — 86%

« international calls — 48%

CLECS are focussed on:

- high speed Internet access to residential customers in urban areas
« businesses of all sizes in urban areas.

9.3  Market statistics
Fixed lines: 21.9m (2000) of which 75% residential

Payphones: 538,000 (2000) of which 27% are public

Mobile subscribers: 26.7 m at 12/00

Total telecoms revenues of KT: 10,500 bn won (2000)

Total telecommunications services revenues in Korea: 29,000 bn won (2000)

9.4  Prices

fixed line residential: 5000 won per month (no deposit, urban) reducing to 3000 won per month
in rural areas

fixed line business: 5000 won per month (no deposit, urban)

peak 3 minute local call on private line: 39 won
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peak 3 minute local call from payphone: 70 won
end user charge for a directory inquiry: 80 won with up to three free inquires per month
KT charge to other operators for a directory inquiry: 80 won

9.5 Legal basis for universal service policy

Universal service is defined in the Telecommunications Business Law (Articles 2 and 3.2) of
September 1998. It is specified in more detail in the Telecommunications Enforcement Order
of March 1999. The method for estimating its costs and the way it is funded is specified in the
Universal Service Directive of June 2000.

The funding of universal service is now under review and the MIC intends to decide on new
arrangements during the summer of 2002.

9.6 The scope of universal service
Under the various acts, ordinances and directives universal service is defined to include:

« provision of basic local telephone service at an affordable price throughout Korea. This
includes service to the off lying islands®.

« adequate provision of public payphone service throughout Korea

« free calling from special numbers to the emergency services from all phones — fixed, mobile
or payphone

- discounted telephone service for the disabled and those on low incomes
« a mobile telephone service for ships in Korean coastal waters
There are two main possibilities for increasing the scope of universal service:

- the MIC has announced that it intends to roll out ADSL service throughout Korea. There is
concern in the industry that the subsidy required to do this might be raised through the
universal service fund (USF).

« KT wants to redefine operator DQ services as part of universal service.

9.7 The universal service obligation (USO)

KT is the USO provider. It was selected for a two year period in December 1999 and again in
March 2002 for a further two years. There are, as yet, no mechanisms to bid for parts of the
USoO.

6 There is no specified requirement for geographically averaged price. Indeed the price of line rental declines in high

cost areas. Subscribers who do not make a deposit pay 5200 won per month in urban areas. This falls to 3000 won
per month in rural areas
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9.8 The cost of the USO

Each operator bears its own costs in providing universal service to the disabled and low
income groups. So these costs are not estimated. There are 50% discounts on monthly rentat
and usage charges for fixed telephony and a 30% discount on subscription to mobile services.
DQ services are free to these groups.

Emergency calls are carried free of charge by each network operator to a KT gateway to the
emergency services call centre. The costs of this call centre are met by the emergency
services. So again there are no issues of how to fund this universal service’.

The costs of other universal services are estimated as set out below

Local telephony

There are significant net costs in serving rural areas with local telephony. These are estimated
as follows:

« Korea is divided into 144 areas which are specified by the MIC

« the costs (C) and the revenues (R) for providing local telephony in each area are estimated
on a fully distributed historic cost basis. Costs include ROCE at 15.8% pa (nominal pre-
tax) as specified by the MIC. Advertising expenditure is excluded but other retail costs of
local telephony are included®. Revenues include:

- end user revenues for local calls
- a call origination charge of 15 wpm for outgoing long distance calls®
- local call termination charges on all inbound calls at 15 wpm

- fixed to mobile call retention. This is at 50 wpm but will reduce to 20 wpm in May 2002

FIGURE 9.1: THE COST OF THE USO IN KOREA IN 2000

Service local payphones islands ships mobile
telephony telephony telecoms

Revenues (bn won) 6479 438 0? 1.3
Costs (bn won) 6083 605 22 28
Profit (loss) in bn won 416 (167) (22) (27)
Areas with cost/revenue ratio:

<1 12

1to 11 12 23

7 Other than a small transit charge for KT from carrying the call from the gateway to the call centre

KT produces separate regulated accounts for its local telephony and long distance divisions

End user revenue goes to KT's long distance division
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111013

13102 99 62

2103 21 43

3to4 - 10

>4 - 6

total 144 144
Loss from USO (bn won) 479 201 22 26
US Fund (bn won) 0 40 20 20
Contribution to KT (bn won) 0 26 12 12

. theloss in each area is calculated as C — R. The distribution of areas by size of loss is
shown in Figure 8.1

« KT made a loss of 479 bn won in 2000 in areas where C/R is greater than 1.1. But overall
KT made a profit on local telephony of 416 bn won because the profit in the low cost areas
was greater than the loss in low cost areas.

The losses are estimated using a fully allocated cost basis rather than a LRIC basis. So
common costs are allocated to the high cost areas. No account is taken of intangible benefits
in estimating the costs of universal service.

Public payphones

KT operates 148,000 public payphones (2000) on a monopoly basis. There are also 391,000
private payphones that KT rents to owners of bars, restaurants, shops and similar
establishments. The loss on these services is estimated as follows:

. costs and revenues are estimated for each of the 144 areas. Costs include equipment
purchase, installation and maintenance plus line rental and call conveyance costs.
Revenues include:

- end user revenues from local call charges. Callers paid 50 won per 3 minutes in 2000.
This rate is now 70 won.

- local call termination charges
- FTM retention of 50 won per month (reduced to 20 won per month from mid 2002)
- acall origination charge for long distance calls made from payphones

« the distribution of costs to revenues by area is as shown in Figure 8.1

« the losses in areas where C/R > 1.3 was 201 bn won in 2000.

Comment

We can see from this description that the estimates of losses do not in any way use the
standard principles of net avoided cost as set out in the EU profile. Nor are the benefits of
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being the USO provider considered. There is an allowance for embedded inefficiencies. In
estimating the universal service costs there is a requirement that costs must exceed revenues
by 10% (local telephony) or 30% (payphones) before the losses are counted.

9.9 The Universal Service Fund

Korea has operated a USF since 2000. Prior to that KT recovered its local loop losses through
access deficit charges added to interconnect charges and other losses through a
Telecommunications Administration Deficit fund.

The USF covers most of the costs of universal service but excludes:
- welfare group discounts and emergency calls. Each operator bears its own costs here

« DQ services. DQ is not a universal service. Only KT is required to provide it although the
mobile operators also provide it to their customers as shown in Figure 9.2. KT wants to
include DQ in universal service and have the losses funded from the USF

FIGURE 9.2: PROVISION OF DQ SERVICE IN KOREA

80 won
regulated

80 won - regulated
—>

Call

centre D/

The current USF is only a small % of the universal service costs estimated by the process of
Section 8.5. The reasons are as follows:

« there is no USF for local telephony. Under Article 19 of the US Directive KT, as the US
provider, only gets USF if the costs of the service as a whole exceed the revenues. This is
not the case for local telephony as Figure 9.1 shows. KT is naturally keen to abandon this
rule. If and when the ratio of revenues to costs drops below 100% then the USF for local
telephony is estimated as described below for payphones using the relevant parameters
from Figure 9.3. Using this process the USF for local telephony would have been 67 bn
won in 2000 but for the rule of Article 19.

- the USF for payphones is 20% of the US cost. The MIC has set contribution ratios for
payphones (and local telephony) as shown in Figure 9.3. So, for example KT receives
30% compensation from the fund for losses on public payphones and 20% for losses on
private payphones in areas where the cost to revenue ratio is between 200 and 300%.
There is no theoretical basis for these ratios. They are based on pragmatic judgements by
the MIC
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« the USF for local telephony for the Islands is set at 90% of losses and the USF for mobile
telephony for ships is based on the MIC's judgement on the efficient cost of provision. In
2000 it was set at 76% of losses.

FIGURE 9.3: THE CONTRIBUTION RATIOS USED TO ESTIMATE THE USF
Cost/revenue <1 1-1.1 1.1-1.3 1.3-2 2-3 3-4 4-5 >5

Contribution ratio now

tocal telephony 0% 0% 10% 10% 30% 50% 70% 90%

public payphones 0% 0% 0% 10% 30% 50% 70% 90%

private payphones 0% 0% 0% 20% 20% 20% 20% 20%
KT proposal of 4/02

local telephony 0% 50% 70% 70% 70%? 70%? 70%7? 90%

public payphones 0% 50% 60% 70% 80% 90% 90% 90%

private payphones 0% 0% 0% 20% 20% 20% 20% 20%

Contributions are levied on all licensed carriers (fixed and mobile) with revenues greater than 5
billion won pa. Contributions are calculated in proportion to net revenues’®. A rough
breakdown for 2000 is as follows:

« 10.3 trn won for KT
+ 5.8 trn won for SKT
» 3.2t won for KTF
« trn won for others (eg Dacom, Hanaro, KGT)

This makes 28 trn won pa in total. So KT contributed 37% of the fund and other operators
63% in 2000 as shown in Figure 8.1.

The USF is collected as a tax on operators rather than a tax on end user spend. This regime
replaces an access deficit regime, where KT's local loop losses where funded by a component
of the basic interconnect charges.

9.10 Administration of the USF

KT estimates the size of its losses by area and KISDI audits the estimates. The MIC then
calculates the size of the USF and the contributions. '

The fund is a virtual one. The MIC informs the operators how much they should pay KT. Each
operator then has a month in which to pay.

10 . . .
End user revenues + interconnect revenues - interconnect payments but excluding VAS revenues
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To prevent an excessive time lag between US costs being incurred by KT and other operators
paying for these losses the MIC operates a scheme of retrospective adjustments. So:

« the MIC estimates the USF contributions for 2001 using 2000 data

« the other contributors pay KT on this basis. They pay twice ~ 50% in July 2001 and 50% in
January 2002

« when 2001 data is available the MIC re-estimates the contributions due and any
adjustments which are required. These payments are then made between the operators.

The costs which the MIC incurs in the USF process are borne out of public funds. The cost of
the KISDI audit is paid for by the operators.

The contributing operators receive relatively little information on how their contributions are
derived. The MIC informs them of the overall size of the fund and the % contribution which
each operator makes to the fund. There is no annual report on the USF.

9.11 Providing telephony to uneconomic areas

The 144 areas which are used in the USF calculation were defined by the MIC in advance of
the US Directive. KT estimates the losses in each area and the MIC applies the contribution
ratios of Figure 8.3 to estimate the USF for local telephony in high cost areas. Section 8.5
provides more details. Only 8% of areas make a loss of less than 10% on this basis. KT does
not publish information on what % of lines are in loss making areas.

The Islands telephone service generates further losses for KT in serving high cost areas. But
it is funded separately from local telephony service to the rest of Korea. There is general
agreement in the industry that this is a genuine US cost. The main components of this cost
are the microwave links from the mainland to each island. Given the self contained nature of
the cost and the fact that the current system is reaching the end of its economic life there is a
good case for auctioning this service to the operator who bids for the lowest subsidy. At the
moment however the mobile operators, who would be natural bidders, are not licensed to
provide fixed network telecommunications.

The average KT local loop is 2.2 km long. The distribution is as follows:
« 21%<1km

e 29% of 1to 2 km

e 27% of 2to 3 km

e 14% of 3to 4 km

« 9% over 4 km

KT does not publish information on the length of local loops in high cost areas.
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9.12 Serving uneconomic customers

Each fixed and mobile operator is required to offer substantial discounts to disabled and low
income groups. This provision almost certainly generates costs in serving uneconomic
customers. But these costs are neither estimated nor funded through any USF.

9.13 Uneconomic payphones

KT supplies public payphones'' on a monopoly basis in Korea. There were 148,000 of them
at the end of 2000. It also supplies private payphones (391,000 in 2000) to bars restaurants
and similar establishments for a rental of 1000 won per month'? (cf. 5200 won per month for a
private line with no deposit). Callers pay 70 won per 3 minutes for local calls on either type of
payphone (compared to 39 won per 3 minute for calls from a private line). The price was
increased recently from 50 to 70 won.

Payphones use a mix of prepaid cards, credit cards and cash. The mix is not known. The
overall loss on payphones services in high cost areas in 2000 was 201 bn won™. As people
switch to mobile phones, payphone revenues are falling at 20 to 25% pa and this loss is
growing. The USF for payphone losses was 40 bn won (public plus private) in 2000. Section
8.5 describes how it was calculated.

9.14 DQ service

Only KT is required to provide DQ service to customers. There is a standard charge of 80 won
per inquiry (and private line customers get up to three free inquires per month). In practice the
mobile operators provide DQ service to their customers as well. Figure 8.2 illustrates. KT
handles 300 million minutes of DQ inquires pa (450 inquires at 40 seconds per inquiry). It
employs 2806 staff* to do this.

DQ makes a substantial loss for KT which estimates the cost recovery charge at 186 won per
inquiry. KT is pressing for:

« DQ to be a part of universal service

« its DQ losses to be funded from the USF.

9.16 EMERGENCY CALLS

All operators with directly connected customers must provide their users with free access to
the emergency services. Each operator bears its own costs in conveying calls to the
emergency services centre. The costs of running the centre are met by the emergency
services.

eg phones on the street and in other public places
plus a deposit of around 60,000 won
The split between private and public payphone losses is not known

2172 contract staff and 634 employees
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10 UNITED KINGDOM

10.1 Basic demographics

GDP: £921 billion (2000)

Poputation: 59.8 million

Land area: 244,000 sq. km

% of population fiving in urban areas: 89.5% (2000 — Euromonitor World Marketing Database)
Distribution of income in the UK (GINI): 36.1 (World Bank 2001)

10.2 industry structure

BT is the vertically integrated incumbent operator of fixed services in the UK providing both
long distance and local services. Following divestiture of cellular arm it has no interest in
mobile networks. BT competes with two main rivals, NTL and Telewest, in the provision of
residential services. BT competes with a wide range of operators for business customers
including Cable and Wireless and WorldCom.

There are four major mobile operators — Vodafone, Orange (France Telecom), Cellnet (mmO,)
and One20ne (Deutsche Telecom). Hutchinson also has a 3G licence.

BT's fixed network market shares (end 2001) were:

« 32% of the international market

« 62% of the national long distance market

« 83% of the local services market by lines and 73% by local calls

Figure 10.1 table below shows how BT's market share has fallen since 1997.

FIGURE 10.1: BT'S MARKET SHARE 1997 - 2001

Date % of lines Period - 12 %of calls billed
operated by BT  months to by BT
3/97 89.8% 3/97 89.6%
3/98 86.7% 3/98 85.4%
3/199 86.4% 3/99 81.2%
3/00 83.2% 3/00 77.4%
3/01 83.1% 3101 73.2%

SOURCE: OFTEL MARKET STATISTICS

CLEC customer focus:

« NTL and Telewest focus on serving residential customers in urban and suburban areas.
The pass 65% of UK homes connect to BT's rivals use coaxial cable plus copper foops.
Roughly half of these homes can use cable modems.
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« BT's rivals in the business market focus on supplying customers in urban areas.

10.3 Market statistics

Fixed lines: 35.2 million of which BT provides 28.6 million (mid 2000). BT’s network has 5 to
7% Spare capacity in terms of unused local loops.

Payphones: 152,000 of which 97,000 are public payphones

Mobile subscribers: 43.2 million (end 2001)

BT's total UK telecoms revenues from fixed services: £21,200 million (2000)
Total telecommunications services revenues for the UK: £35,000 million (2000)
10.4 Prices of USO provider

business line rental: £15.45 per month

residential line rental: £9.99 per month

three minute call in peak period: £0-12 (including VAT at 17.5%)

three minute payphone call in peak period: £0-33 (pro rata and including VAT. The table
below provides more detail

end user directory enquiry charge: £0.40 per call (up to 2 enquiries) including VAT and £0.34
excluding VAT

BT charges other operators for DQ: £0.19 per call

10.5 Legal Basis

The legal basis for the scope and funding of universal service in the UK is established through
European Union directives. The UK regime is compliant with the Revised Voice Telephony
Directive (98/10/EC). Oftel claims it is also consistent with the new Universal Service and
User Rights directive (2002/22/EC) which comes into force in July 2003.

In implementing these directives Oftel, the UK regulator, has consulted widely and frequently.
Figure 10.2 lists the main consultation documents and statements which Oftel has produced
over the past seven years. They are available from the Oftel website (www.oftel.gov.uk)
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FIGURE 10.2: OFTEL'S CONSULTATION PROCESS ON UNIVERSAL SERVICE

Date Milestone

December 1995 Oftel issues consultation document on universal service
in the UK

July 1997 Oftel publishes statement at end of consultation period
and announces no requirement for USF

July 1999 Oftel launches new consultation process with new
document

September 2000 Oftel sets out its findings from the consultation and seeks
comments

August 2001 Oftel makes statement setting out arrangements for

universal service funding over next four years. Again it
concludes no need for USF

10.6 The scope of universal service

The scope of universal service in the UK is determined by EU directives. It requires:

- the universal service providers, BT and Kingston Communications, to offer basic telephone
service to all at affordable prices on reasonable request. This means offering:

a connection at a geographically averaged price to a fixed network which can support
voice telephony and low speed data and fax

a package which offers more restricted access to those on low incomes at a lower
price

reasonable access in all parts of the UK to public call boxes (payphones)

. all operators of fixed and mobile to provide

access to the emergency services free of charge
itemised billing if required
selective call barring

access to operator assistance and directory enquiries

. all fixed line operators to offer access to telecommunications facilities for the disabled.

Only the operators with the universal service obligation are required to offer special tariff
packages to low income groups.
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In reviewing the scope of universal service Oftel noted' that mobile services play an
important part in ensuring everyone has access to the telephone network. It pointed out that:

« 93% of households rent use of a fixed line telephone. This proportion has remained
constant for the past few years

« 6% of the remaining 7% of households use a mobile phone to get telephone access. This
% has risen significantly over the past few years

« only 1% of households now do not have access to the network through either a fixed or
mobile telephone.

In drawing up its statement on universal service of August 2001 Oftel reviewed the case for
extending universal service to include high bandwidth services. It

« noted the UK Government'’s objective to make Britain into the leading country within the
Group of 7 Industrialised Countries (G7) in terms of broadband access by 2005

« argued that it would be wrong to promote this objective by extending universal service to
include broadband access, at least for the time being. Such an extension would:

- reduce competitive pressure on BT
- destroy competition between technologies (eg ADSL versus 3G)
- reduce consumer choice

« concluded that the UK should await the outcome of the European Commission review of
the scope of universal service in two years time (see EU profile).

10.7 The USO

BT has the main USOs for the bulk of the UK. But Kingston Communications has the
equivalent USOs for the city of Hull where, for historic reasons, it is the incumbent operator.

In 1997 BT and Kingston Communication were appointed universal service providers for a four
year period. In 1999 the system was changed. BT and KC had their licences changed so that
they remained USO providers until such time as Oftel decided to remove the obligation.

There is no auctioning of the USO nor are there any plans to do so.

10.8 The cost of the USO

Oftel has estimated the costs and benefits of the USO to BT (and Kingston Communication) on
a number of occasions, starting with a study by Analysis in 1995. It has:

» confined estimates of costs to those universal service obligations which fall only on BT (and
KC). So it has not considered the cost of directory enquiry service, itemised billing or free
emergency calls which fall on all operators

5 In its statement of August 2001
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. identified the areas, customers and public pay phones which it is uneconomic for BT (and
KC) to serve and which it only serves because it has the USO. An area is uneconomic if
the costs BT avoids by disconnecting it from its network are greater than the revenues it
forgoes

« estimated the avoided costs on a long run basis which includes depreciation charges and
financing costs'® for the capital assets involved in providing the service as well as the
operating costs. There are three main categories of costs:

- the avoidable costs of access
- the avoidable costs of call transport

- avoidable overheads. This means that common costs are largely excluded from the
net costs of universal service

. used BT's actual costs, from its Financial Results By Service (FRBS) system to estimate
USO costs. This means it made no allowance for inefficiencies in BT's operations

« included, in estimating the revenue forgone:

- all end user revenues generated by the uneconomic area, customer or payphone. This
includes revenues from line rentals, local calls, long distance calls, calls to mobiles
and calls where the called party pays eg freephone

- end user revenues generated by other customers calling the uneconomic area,
customer or payphone

- interconnect revenues billed to other operators for transmitting calls to or from the
uneconomic area

- adjusted the revenues foregone to avoid double counting e.g. revenues from calls from one
uneconomic area to another.

Oftel also estimated the benefits from the USO to BT. It concluded that the following benefits
were significant and went on to quantify them:

« lifecycle effects. The primary impact here is on the net cost of serving uneconomic
customers rather than serving uneconomic areas or payphones. Such customers could,
over the next five years, become economic to serve

- ubiquity. BT's dominance means that all potential customers know it when choosing their
telecommunications supplier. This ubiquity is of substantial value to BT

- brand enhancement. The fact that BT is the USO provider gives it the image of a
responsible and caring supplier. This in tum influences certain customers to remain loyal
to BT or to choose BT as their telecommunications supplier

. advertising at payphone sites which are uneconomic to serve.

16 At a regulated rate of return of 12.5% per annum
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The first column of Figure 10.3 summarises the net costs and benefits which Oftel estimated
as a result of its initial cost benefit analysis in 1995. This column of Figure 10.3 shows that,
when Oftel first estimated the costs and benefits to BT of the USO, it found that the benefits
significantly outweighed the costs. It therefore concluded that there was no need for a
universal service fund.

FIGURE 10.3: OFTEL'S ESTIMATES OF THE COSTS AND BENEFITS OF THE USO FOR
BT

Costs of US (in £m) Analysys Oftel 95/96 Oftel 98/99
Uneconomic areas 9to 21 51010 5to 10
Uneconomic customers 49to 68 30to 40 381to 48
Uneconomic payphones 10to 15 10to 15 10to 15
Total 72to 103 45 to 65 53t073
Benefits of US (in £m)

Life cycle effects see below 1to 10 1
Ubiquity 3310 80 40 to 80 0
Brand enhancement see above 50 50
Call boxes 14 11 10
Total 102 to 151 61

BT did not agree with these calculations and asked Oftel to look again at its estimates and
revised them. After it had done so Oftel reduced significantly the benefits from life cycle effects
and agreed with BT that the benefits from ubiquity should be ignored. They arise because BT
is dominant in the market and not because it has the USO. Oftel also increased the net cost of
uneconomic customers. These changes are shown in the right hand column of Figure 10.3.
With these adjustments the costs and benefits of the USO to BT are roughly equal. But, as
Oftel points out, the costs take no account of efficiency gains by BT since the original
estimates were made. So again Oftel concluded that no universal service fund should be
established.

10.9 The universal service fund

There is no universal service fund in the UK. But Oftel has consulted on the arrangements
which it would use to administer such fund if it were to be required in future. It reached the
following conclusions in its consultative document of December 1995:

. an explicit universal service fund is the best way to meet universal service costs if and
when they prove an unfair burden on BT. Such a fund distorts competition less than raising
charges through increasing interconnect prices. At the same time funding USO costs out
of general taxation is unrealistic
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» operators who supply fixed and mobile voice telephony services, telex and leased circuits
should pay into the fund in proportion to the revenues they generate from these services.
Revenues should be calculated net of out payments to other operators. Operators who
generate revenues below a threshold (initially estimated at £20 million pa) should not be
required to contribute

» minutes or profits should not be used as the basis for assessing contributions. Minutes do
not measure market presence and profits are too easy to manipulate so as to avoid
contributions to the fund

« a neutral third party, separate from Oftel, should be established to administer the fund.
This body would:

- calculate the size of the fund, the contributions to it and the payments from it using
rules established by Oftel

- publish an annual report giving full detail of payment made to and from the fund and
the basis for them.

Oftel has not ruled out the possibility of a USF — especially to fund the light user scheme which
is currently used by the most vuinerable 20% of the UK population. Oftel proposes that it will
review the way this component of BT's USO is funded in 2003. If the market is then
sufficiently competitive it may, in parallel with lifting the remaining retail price controls on BT,
set up a USF to subsidise the net cost to BT of its light user scheme.

10.10 Administration of the Universal Service Fund (USF)

There is no USF in the UK. But Oftel’s proposals on how a future fund would be administered
are set out in 9.6.

10.11 Uneconomic areas

Oftel looked at each of the 5,600 local exchange areas in the UK and then made net cost
calculations as described in Section 9.5 to estimate if each area was uneconomic. The result
of its calculations as shown in Figure 10.4. Two sets of assumptions are used for key
parameters where BT was unable to supply data:

Assumption 1: traffic per customer line incoming and outgoing is uniform for. residential
customers

Assumption 2: customers in rural areas rely more heavily on the telephone than those in
urban areas. So these customers generate 10% more revenues on outgoing calls and 20%
more revenues on inbound calls than urban customers. This assumption leads to lower net
costs in serving uneconomic areas.

The net annual cost of serving these uneconomic areas, which make up 0.2% to 1.4% of lines
in the UK, lies between £9 million and £21 million. This cost falls to £4 million to £9 million per
year if we assume that BT uses fixed radio access rather than copper loops to serve these
remote customers.
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FIGURE 10.4: THE COST OF SERVING UNECQNOMIC AREAS IN THE UK
Assumption 1 (1) Assumption 2 (1)

Number of BT local exchange areas 5579 5579
Areas uneconomic to serve 761 329
% of areas uneconomic to serve 14% 6%
Land are of uneconomic areas (sq km) 49,000 19,000
% of UK land area 20% 8%
Lines in uneconomic areas 375000 59000
% of BT lines in uneconomic areas 1.4% 0.2%
Net cost to BT of serving uneconomic areas £21m pa £9m pa
Net cost to BT of serving uneconomic areas if it £9m pa £4m pa

used fixed radio access

(1) SEE TEXT FOR DESCRIPTION OF ASSUMPTIONS

There are few, if any, net benefits to offset these net costs directly. But there is the general
benefit to BT of enhanced brand value as a result of being the universal service provider in the
UK. Part of this benefit arises because BT serves uneconomic rural areas. BT, for example,
often uses pictures of rural telecommunications users in its annual report and marketing
material.

The average BT local loop is 1.7 kilometres long. The distribution is as follows:
o 19% less than 1 km

« 29% of 1to 2 km

o 28% of 2to 3 km

» 14% of 3to 4 km

+ 4% of 4to 5 km

« 6% over 5 km.

10.12 Uneconomic customers

Figure 10.5 provides the basic calculations from which Oftel estimated the net cost to BT of
serving uneconomic customers. It shows that around 10% of BT’s customers are uneconomic.
The vast majority of these are users of BT's Light User Scheme. This scheme is designed to
give pensioners and others on low income cheap access as long as they make few outbound
calls. So for example a customer who make no calls pays a line rental of £4.70 per month
rather than the standard price of £9.99 per month. In 2000 there were nearly 2.8 million
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customers'’ who used this scheme at a cost to BT of just under £40 million per year.

FIGURE 10.5: ESTIMATING THE COSTS OF SERVING UNECONOMIC CUSTOMERS

Assumption 1 (1) Assumption 2 (1)
Number of BT customers 22m 22m
Number of uneconomic customers 2.2m 1.9m
% of customers uneconomic 10% 9%
Net cot to BT of serving uneconomic £68m pa £49m pa

customers

(1) SEE TEXT FOR DESCRIPTION OF ASSUMPTIONS

10.13 Uneconomic payphones

There are around 155,000 payphones in the UK. This total is made up as follows:
« 94,000 public payphones provided by BT

« 3,000 public payphone provided by other operators

« 58,000 private (or managed) payphones of which BT supplies 46,000

The bulk of BT’s public payphones use prepaid cards and an increasing % offer a choice of
payment methods which includes cash, prepaid cards and credit cards. We are not able to get
information on the average life of a BT public payphone.

Historically BT has made a small profit on its public payphone operations as Figure 10.6
illustrates. But BT expects to make a loss in future. Revenues from public and private
payphones are declining sharply (at around 15 to 20% per annum over the last three years)
and there are limits to how much BT can reduce its operating costs on this business. It is worth
noting that BT's capital employed on its payphone operation is negative. This reflects the fact
the bulk of BT’'s payphones use pre-paid cards.

FIGURE 10.6: BT'S FINANCIAL RESULTS FOR PAYPHONES
2000/01 in £m 1999/00 in £m

Revenues from public payphones 220 272
Operating costs of payphone business (68) (80)
Transfer payments to Network division for calls and access (129) (159)
Profit 23 33
Fixed assets eg payphone equipment and sites 16 24

This compares with the 2.2 million customers in 1996 when the estimates of Figure 5 were derived
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Debtors 19 22
Creditors (58) (72)
Mean capital employed in the business (23) (26)

SOURCE: BT'S REGULATED ACCOUNTS FOR 2000/01

Using data from 1995/96 Oftel estimated that 25,000 out of the (then) 122,000 payphones
operated by BT were uneconomic. These were virtually all cash based rather than pre-paid
phones. The net cost of providing these uneconomic payphones was estimated at £14 million
per annum using an avoided cost and revenues forgone approach. These net costs were
largely offset by potential advertising revenues estimated at £6 million to £12 million per year.

10.14 Directory inquires (DQ)

Directory enquires (DQ) is a universal service which all operators in the UK must provide to
their directly connected customers. The big operators like BT, Vodafone and Cable & Wireless
run their own DQ services using database information supplied to them at cost based prices by
BT. Other small operators buy in their DQ service. For example BT supplies this service on a
wholesale basis at a price of 28 US cents per call. There are at least four DQ service providers
in the UK. This includes Conduit, a specialist DQ service provider which operators in at ieast
four EU countries. Most DQ service providers use a mix of human operator (to answer the
caller’s initial enquiry) and automated voice synthesis (to deliver the number the number when
found). The number of staff working in the UK DQ industry is not known. But we do know that:

« BT handles 650 million DQ calls each year

« 500 million of these calls are from BT’s own customers and 150 million are wholesale calls
i.e. generated by customers of other operators who purchase BT's DQ service on a
wholesale basis

« each call takes 27 seconds on average to complete

BT stopped reporting on directory enquiries in its regulated accounts in 2000. But, as Figure
10.7 shows, up to April 1999 BT gradually transformed its DQ operation from an unprofitable
service to one making a significant profit.

FIGURE 10.7: FINANCIAL RESULTS FOR BT'S DIRECTORY INQUIRY SERVICE

ltem 1995/6 1996/7 1997/8 1998/9
Revenues from DQ (£m) 110 115 124 155
Operating costs (£Em) 143 140 137 127
Profit (loss) (33) (25) (13) 28

SOURCE: BT'S REGULATED ACCOUNTS

BT’s DQ service does not receive universal service funding. Nor would it if Oftel chose to
establish a universal fund in the UK.
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 Definition

* Interconnection in a multi-operator environment
* Importance of interconnection

« Fair and reasonable conditions
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« Interconnection between networks involves arrangements
that permit users whose terminals are connected to one
network:

- to call and be called by users whose terminals are connected to
another

- to access services provided on other networks
- to select carriers for their calls

+ The networks involved may be any combination of fixed or
mobile networks and any combination of circuit-switched and
IP based networks.

e Network 3 b

POI —— Network 1

POI

Network 2

POI = Point of interconnect
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* A competitive network environment is unsustainable without
interconnection

» Without interconnection entrants would be unable to attract
customers

* Any-to-any connectivity

= Major supplier mandated interconnectivity

+ Conditions relating to what - more than price?

= What are fair and reasonable conditions?

* What is a fair and reasonable interconnection charge?
« Economic costs and compensation are the key

» What is an economic cost?
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* Background to the Reference Paper

» Coverage of the Agreement
* Interconnection
* APEC Member Economies
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* GATT Uruguay round 1987-1994
- resulted in WTO
« resulted in GATS

+ GATS Reference Paper - included telecommunications

» Agreement in February 1997

- Concerned with basic Services, but provision for VAS

» Competitive safeguards - especially relating to cross
subsidisation and misuse/withholding of information

« Interconnection on non-discriminatory terms, conditions and
rates

- Universal service policies to be competitively neutral and not
more burdensome than necessary

- public availability of licensing criteria
+ independent regulation

- fair procedures for allocating scarce resources
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* Applicable to major suppliers
» Non-discriminatory terms, conditions and rates

* Interconnection quality no less favourable than provided to
own like services

» At technically feasible points

* At cost-oriented rates that are transparent and feasible
(having regard to economic feasibility)

» Unbundled

+ Available at additional network points on request

« Publicly available interconnection procedures

» Transparency of agreements or reference offers

» Dispute settlement mechanisms - via independent body

» Major supplier
» Has significant market power
» Possible this results from control over essential facilities
= What is market power?
« What are essential facilities?

« Can be applied to other or all suppliers
» What are basic services?
» What are technically feasible points?
» What are cost-oriented rates?
* Dispute settlement
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« Cancun Declaration

Relationship to WTO Agreement
= Additional details to Principles
* APEC Framework for interconnection
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« Substantial work by APEC TEL

* APEC meeting of Ministers responsible for
telecommunications and information industry (TELMIN 4)
met in Cancun, Mexico in May 2000 and adopted Declaration

« Declaration deals with APEC Principles for Interconnection

- 8 principles ennunciated

« APEC Principles are voluntary; accession to WTO
Agreement is a binding international treaty obligation

» APEC Principles therefore must be consistent with WTO
Agreement undertakings - “not meant to replace or exceed
commitments made by APEC WTO member economies

under the Agreement...”
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* No additional commitments, just voluntary detail

* Indications of expected timeframes for implementation of
each Principle

+ Costing methodologies etc to be enabled through broad
consuitation with interested parties (Principle 5.2)

* Encouragements to parties to negotiate in a timely manner
and in good faith.

+ Of real explanatory value

* Examples are very useful

* Note that Framework dates from 1999 - therefore some
examples may be out of date or the circumstances changed
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* The issue slate

« Obligation to provide call termination interconnection services
* Obligation to provide call origination interconnection services
« Which charges should be regulated

» Payment for changes and upgrades to incumbent’s network

* Entittement to receive interconnection services

* Regulator determined outcomes and negotiated outcomes

* Technically feasible points of interconnection
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» Document 1.4/ 1 covers a selection of key interconnection
policy issues - others will arise in the course of the
Workshop

» These issues are not necessarily resolved by reference to
the WTO Agreement or APEC Principles

» Need to have a clear view of the policy goals and
framework for issue resolution

- effective and sustainable network services competition on the
merits of service offerings as determined by the market

- fair and reasonable compensation and other interconnection
conditions

» Major suppliers

» Control over essential facilities

+ Relationship between general market power and access to
directly connected customers

» What to do with non-dominant operators - should they be
obliged to provide terminating interconnection services?

- Various approaches
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« Carrier selection services

* Who owns the customer? Who should bill?

* Major suppliers

» Comparisons with terminating interconnection services:
- More and earlier competition in this market

- Customer power clearer here

* Practices differ

* WTO and APEC principles directed at major suppliers, as
defined
» Ovum’s view re charges -
- all termination interconnection services should be regulated

- origination interconnection services by operators with
significant market power should be regulated
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- Issue: If non-dominant operators are to have their
terminating interconnection rates regulated, there is the
further question of the standard to which they should be
regulated 7

* Own costs
- advantages
- disadvantages
« Incumbent or dominant supplier costs - not a cost-based
approach as normally understood
* Reciprocal charges - to avoid large differences in the
termination of different networks

» Concerned here with CPP mobile markets

+ Issue: Should these rates be regulated? What if the
mobile operator has a low market share?

« Whose interests are at stake here? Does the mobile
customer care?
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COMPARISON OF AVERAGE MOBILE AND FIXED TERMINATING INTERCONNECTION
RATES IN EUROPE
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- Site upgrade (co-location)

+ System modification
- once only if operator specific

- in per minute charges if part of on-going joint and common
costs

- Wholesale services designed for wholesale customers

» Licensing categories may determine entitlements
- The broader the categorisation the wider the entitlement

« Non-infrastructure based service providers - such as ASPs
and ISPs

- Originating or terminating service? (next slide)
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ACCESSING SERVICES ON OTHER NETWORKS

Case A

Interconnect
Other

O_—’ P> carrier

User

Case B

Interconnect

User

» isp Internet
/TN

>
gl IsP Internet

» Regulator

- Certainty

- Transparent, published

- Reduce power imbalances and
information asymmetry

- takes account of all interests

- participatory

but

- time consuming

- appeals and other delays

- taxing on limited regulatory
resources

- may infringe commercial
confidentiality

« Negotiated
- WTO and APEC preference

- Meets commercial needs and
reflects commercial trade-offs

- Low cost

- Preserves commercial
confidentiality

but

- Power imbalance

- Gaming and bad faith

- Public interest may be
overlooked

- Not transparent - no guidance to
others
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- Some matters are more suited to negotiated or regulator-

determined outcomes than others
» Regulator-determined (Ovum view)
- call termination rates and interconnection levels

- call origination rates for carrier selection and interconnection
levels

- maximum provisioning times

- sharing of international incoming traffic

- what infrastructure should be shared

- publication of information (service performance measures, etc)

- allocation of numbers and codes

» Not just a technical matter - has policy significance

» Determines whether the incumbent’s switching structure
will determine the way in which competition is allowed to
emerge.

+ Consequences of insisting that all interconnection will take
place at local switch level

+ Consequences of insisting that all interconnection will take
place in a few centralised locations, nationally
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* Roles and powers of regulators

» Making it all work
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- Adequate legal base essential, essential, essential

* Governments make policy and law

 Regulators fill in details under the law (Very important)
* Regulators “police” the law

- Regulators have some enforcement powers

» Courts have ultimate enforcement powers

» Most law is about stopping “wrong” practices

« Interconnection is about making the incumbent do what it
does not want to do - much more difficult
- Normal legal processes are too slow and inexpert
- Regulators are the “fast reaction force”
 Regulation of interconnection has profound impact on the
market
» Incumbent has most of the business
= New entrants copy incumbent I/c rates

- Difference between retail and interconnection charges is the
market scope for new entrants
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» Determine interconnection charges and conditions

» Most incumbent charges are determined or approved

 Determine technical and operational arrangements
* Points where interconnection is offered

« Delivery timescales for establishing interconnection and
increasing capacity

* Numbering including carrier selection codes

* Determine criteria for resolving issues

* Advance notice may help negotiation

* Determine disputes
* Hearings
* Production of documents
* Answering questions
* Prevent gaming
* Issue directions

- Enforce licences and directions (details in later presentation)
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» Roles and powers of regulators

- Making it all work

* Numbering

« Blocks for customers
« Carrier selection codes
= Number portability codes
« Signalling point codes
» Number portability
- Infrastructure sharing
» Ducts
» Masts

» Poles
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* Incumbent refuses to do the obvious - may be a problem of
the staff understanding the regulations

* Poor forecasting and ordering

* Lack of information about the incumbent’s network

* Introduction of new services

« Access to the incumbent’s premises

* Problems of points of contact and problem ownership

* Internal politics within the incumbent

* Legal

* Commercial and economic
* Technical

» Operational

* Needs to recruit people with technical and operational
expertise but be cautious that they have an incumbent’s
mindset

* Need to develop details cost model of incumbent
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« Private regular informal discussions with new entrants

- Attend negotiations as silent observer

- Establish round table discussions between interested groups

- Separate technical and commercial

» Promote a culture that solving the customer’s problems
comes first

* Agree to start operations in advance of determining details of
charges

= Transmission planning

- National profiles of standards for interconnection
* Privacy (eg CLI)
« Schedules for upgrading signalling versions

- Procedures for carrier selection, number portability, local
loop unbundling

« National committee structure
» Regulator should attend to learn and moderate
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* Consultation is quite different from problem solving, need a
different approach

+ Consult on objective, problem solve, consult on result
* Use small invited group for problems solving

» Expertise on issue

» Ideas people

» Methodical analysis

» Clear writing up
» Motivate people as informal “special advisers”

* Regulator must incubate problems solving

* Publish market traffic statistics for incumbent and aggregated
for other operators

* Require publication of QoS statistics for both customers and
interconnections (ETSI has done original work on parameters
for key issues)
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» Three roles of communications
= To convey information
« To hide information
» To hide the absence of information
« Get to the right people and re-use the ones who know and
understand clearly
« Operators may not know how their network works
+ Operators depend strongly on suppliers, more so as competition
develops
« Incumbent’s biggest problems are:
« Corporate culture attuned to monopoly conditions

« Huge over-manning - reduces total output as organisations become
political. Factors may by as high as x10 in management
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* Interconnection services

» Levels of interconnection
* Physical arrangements

» Numbering

» Ordering

* Testing
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- Call termination to provide an any-to-any capability

+ Call origination to support carrier selection
* Local loop unbundling
» Support services

- Leased lines

Networks in other countries

Incumbent’s
customers

Interconnection
point

Calt termination

New local operator
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Incumbent

New entrant
Requesting | Call set-up direction | Providing
[ ! y
i Payment direction |
v >
|
Providing . b - Reqguesting
1 Call set-up direction
< . .
. ! —
| Payment direction
Rl

Pol

Balance depends on traffic sinks, eg call centres and ISPs

Networks in other countries

New transit network

Cali origination </ #-----------------Interconnection points ---------------- > Call termination

Incumbent

Incumbent’s
customer

Incumbent’s
customer
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Payments Selected
operator

47

Providing Requesting Provudlng <{
Caller |~ operator operator operator Called
NTP-A Pol-1 Y Pol- 2 NTP-B
1 1
1 I
Call origination Call termination

Incumbent New entrant

Providing E Requesting

CaII set up dlrecuon

Payment direction -

Pol

Normally totally unbalanced as only provided by incumbent
and dominant operators
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Unbundled loop

Ao = Metalfic cireuit 77T >
4 -ee--a----—— Metallicpath -__._________ > - Tie circuit ... . »
Providing operator’s local loop ﬂ I—l
M H Requesting
D D Operator’s
F Equipment
Main Handover
Distribution Distribution
Frame Frame
4 This equipment may
H be co-located on
the same site as the MOF
' or on a separate site
'r;venx:tritm Point of
. Interconnection
Point Pol)

INTP)

« Call termination for operator assisted calls

+ Access to emergency service centres
= Access to directory enquiries

« Interconnection of operators and maintenance staff for fault
resolution

Leased lines
+ Parts that the new entrants cannot offer
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X < Provider’'s segment

44— Interconnection link -————»

Point of Interconnection X
is located in this area
depending on form of

interconnection

swien [ 1 e - (172 Sy

Transmission Transmission
network network

T1/E1 Inter ion circuit:

Circuit types
»Call origination from a specific switch
*Call termination to a specific switch in one direction

«Call termination to a specific switch in the other direction
*L eased lines’

« Number blocks for customers

« Number portability and routing codes
» Signalling point codes

» Carrier selection codes
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» Ordering specific types circuits within the capacity of the link

» Systems vary but common elements are:
- Ordering based on 3-6 monthly cycles
= Advance order/commitment
» Fast delivery up to 10-20% over advanced order

« Penalty for unused capacity

Ordering In this perfod  Example (PRl
s limited by the . order here
figures in the ACO

[ l_ 80% of capacity in ACO-1 must be pre-paid at this point

I
< Pre-payment for capacity in ACO-1 .y
| counts towards orders in this period

Capacity [ ‘Advance Capacity I
Profile - 1 Order -1 .
Capacity Advance Capacity
Profile - 2 Order -2 o
—
Capacity [ Advance Capacity
Profile - 3 Order u
L
! Capacity | Advance Capacity
] Profile - 4 Order - 4
1

9 110 l1‘l l12 113 IN |15 |15 |17 llB |19 |20 1

112 13 )4 5 16 17 |8
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» Compatibility of signalling (new switch and software
combinations only)

« Data fills (all switches and combinations of destination)

» Commissioning (support systems eg billing)

© Ovum 2001. Unauthorised reproduction prohibited.



Internet access

» Non-geographic (number translation)

* Mobile

» New services
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Transit bayer
oy

Torminavon
Port

ey

Key
A - Dial-up circuit switched interconnection
B - Unbundled local loop interconnection

C - Backhaul packet interconnection

* Many options

» Normal cail termination
» Call to non-geographic number with special origination rate

« Flat rate local or transit (Flat Rate Internet Access Cali Origination)

DLE Fraco traffic - unmetered

FRIACO

DMSU Friaco traffic - unmetered

Non-Friaco traffic Non-Friaco traffic
charged per minute  charged per minute
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* Physical - ISP or other operator runs the NAS

* Bit stream - incumbent runs the NAS and may also provide
backhaul
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D Public IP
address assigned by ISP

PubliclP oo

address of correspondent

User traffic Tunnel using internal IP addresses for each end

on intermet

(IP packets)
—)

ATM
Network Network

access server ~— —

Modem
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a0 Router
DSLAM —_— N
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Router

Network

-

Router

* Internet access

+ Non-geographic (number translation)

* Mobile

- New services
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» Freephone

* Premium rate

- Local rate, national rate including some Internet access

Number translation
database

May be bypassed

Transit
exchange
ternatives New entrant
Incumbent’s Point of
customers Interconnection
Local Transit ] Transit
exchange exchange‘ exchange

Local
exchange

Can
centre
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» Cost based call origination plus 7?77, or call termination

» Oftel allows mark up/uplift for some retail costs
= Finance and billing costs
« Customer service
« Marketing — aimed at getting more people connected to BT in the UK
» Marketing — aimed at non-UK customers’
- Marketing — aimed at increasing call revenue
« Billing enquiries
« Fault report
« Complaints
* Indirect retail costs

Call origination model

Caller Incumbent passes 6¢ Cali.centre
pays 8c to new entrant receives 1c
b > New entrant >
keeps 2¢ keeps 5¢c

Call termination model

Caller Incumbent passes 2c C.all centre
pays 8c to new entrant receives nothing

Incumbent New entrant >

> - -
keeps 6¢ keeps 2c

Incumbent'’s
customers )

Locat Transit : Transit Local calt

: centre
Point of

Interconnection
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* Internet access

* Non-geographic (number translation)

+ Mobile

* New services

(3 \Visited

Location
Register
MSC
Home
Location
Register MSC Base stations N
Mobiles
Gateway
MSC msc
Point of
Interconnection
Other network
{eg fixed) MSC
Short Msc
Message
Service
Centre
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» Mobiles are mostly interconnected via fixed

« Interconnection to fixed same technically as fixed - fixed (call
termination)

» Some countries have introduced carrier selection from
mobile in last 2-3 years but it is rare

« Fixed to mobile has problem of high call termination rates

» Also need support of Short Message Service through
interconnecting the signalling of the mobile networks

+ Internet access

» Non-geographic (number translation)

* Mobile

* New services
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» iIncumbent wants to introduce new service or technical

feature

» Customer interface and interconnection interface need
changing technically

» Service needs customer trials

* Incumbent wants service to be available only to and between
its own customers to disadvantage the other operators

*» Support of feature at interconnection point

* Advance publication of information for other operators
* Choice of customer interface (Network Termination Point)
* Participation in trials
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Services

[

Network Enhanced
services services
Market power
in enhanced elements
Co-operative Non co-operative is unlikely
services services
Marlgel power No risk from
issue market power
Terminal Network I ' Network I I Terminal
equipment A [ l B I ' equipment
Interactions for
non co-operati < > —
services
Interactions for «—>

co-operative
services

» Consult other operators 21 months before launch about
technical design of interfaces (both interconnection and
customer)

» Oftel can issue directions interface if no consensus
» Publish interfaces 15 months before launch
- All operators have right to participate in trials

» Offer interconnection at same time that service starts

20
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» Charging options

« Costing standards

« Cost data

» Cost models

« Interconnection pricing
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* Price sharing

* Revenue sharing
« Bill and keep: appropriate when
* interconnect traffic is balanced
* or each carrier is able to charge for the costs they incur
» Cost-based
« WTO and APEC refer to interconnect services of major suppliers
being cost-based
« intent is to deliver similar outcomes to full competition

» Aim is to encourage economically efficient investment to
promote the long term interests of end users

+ Balance between
- efficient use of existing infrastructure
« investment in new infrastructure by incumbents and new entrants
+ Regulation of interconnect services is required where there is
potential market failure
+ Without infrastructure based competition - ongoing regulation
will be necessary
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Economic Cost

Encourages greater investment Protects the incumbent
in infrastructure versus potential competitors

Encourages greater efficiency May deter otherwise appropriate market
in use of existing infrastructure entry by facility based competitors

Which interconnect Return on
pricing standard? capital
employed?

Equal
mark-up?

Fully allocated Incremental

costs? costs? + Mark-up

Efficient
component
pricing rule?

P

i

Historic? ; ‘C’J"‘(’:’:; Historic?

Actual best Theoretical
practice? best practice?

Ramsey
pricing?

Constrained
mark-up?
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Cost This point T represents all costs /T Cost
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FAC of| 4 R §
B e
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A
P4 rle » B W LA
A v
Volume Volume
Fully Allocated Costs Long Run

Incremental Costs

« Total network costs are allocated to the network services

- Cost allocation is spread across all services

» Each service is costed at an average level

« Typically used in a top-down model with historic or current
costs
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- Estimates the incremental cost of providing the service under
consideration

» Defined as the total cost when the service is provided less
the cost when the service is not provided

« By measuring over the long run, infrastructure investment is
variable rather than fixed and can be matched to capacity

» If common costs are to be recovered, then a mark-up is
required

* LRIC can be used with top down or bottom up models and
typically uses current or forward looking costs

« Historic costs

* actual costs incurred
* Current costs
* revalue assets at their replacement costs
» Forward looking costs
« cost of an efficient firm using new infrastructure

* network can be re-designed
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» Constant mark-up

« same percentage to all services
- Efficient Component Pricing Rule (ECPR)
» based on opportunity cost - considers retail prices
- only works well if retail prices already competitively priced
» Ramsey Pricing
» sets mark-ups inversely proportional to the price elasticity of
demand
= theoretically works well, but very difficult to implement
* Floors and Ceilings

+ allows the operator flexibility of assigning mark-ups within limits
1

» Benchmarking

» comparable costs in other jurisdictions
« Top down modelling

« allocation of actual total costs to interconnect and other services
» Bottom up modelling

« engineering model of the cost components of the interconnect
service
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» Compares against interconnect charges in other countries

* Choosing the benchmark set is critical
+ consider the comparability with the home country
- The different interconnect charge structures need to be
normalised for comparison

* Ovum approach: what is the average cost per minute to
interconnect traffic with a given profile in each country?

* Advantages

* can be implemented quickly and with minimal development cost

* compares to actual practice

* useful for setting initial costs and to check the output of models
- Disadvantages

* difficult to take into account the variations in operating conditions
of the other countries

* choice of the benchmark set is often contentious

* does not directly examine local cost considerations
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» Uses the operator’s accounts as the starting point

« The accounting figures may be adjusted to give current costs
» Advantages
» based on the actual costs of operating in the home environment
- provides a strong audit trail
* Disadvantages
= cannot fully take into account efficiency improvements
- large effort to develop the cost accounting system

- issues of commercial confidentiality
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Categories

Sé:rst Take costs from GL and determine relevant Fixed assets Depreciation :::fn::r;'ge
Step 2: Group costs into Homogeneous Cost *

Step 3: Group relevant costs into network elements
and common costs

Step 4: Revalue fixed assets on a current cost basis

Revalve

Nassets

Step 5: Caiculate CCA depreciation Ny

Step 6: Construct Cost-Volume Relationships

Step 7: Group operating expenditure, depreciation
and NBV of fixed assets by network element. Convert
to annual costs

factors
Step 8: Divide network elements by minutes of traffic 5

using route factors
Step 9: Bundle network element minutes into
standard interconnection service

Step 10: Apply mark-up to recover common costs Mark-up

Step 11: Calculate time-of-day interconnect charges

* Begins with an engineering model of the operator’s network
« greenfield network topology
= scorched node network topology
» Operating costs are difficult to model
» Advantages
* requires minimal input from the network operator
* can take into account theoretical efficiencies
» Disadvantages
* almost always underestimates actual costs
« network designed with hindsight - ignores uncertainty and
changing conditions
« large effort to develop model
« difficult to authenticate and understand
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Step 1: Establish network design

v

Step 2: Identify and determine capital cost of network } Access | Swiching Transmission Common
elements | elements | elements elements cosls
[ wranronse -
H —
,,,,OP,G,’,,,, Opex
. § T Access ([ Network
Step 3: Calculate operating expenditure | ctemems U] ctormanis

Step 4: Combine capilal and operating costs intoc an
annual costs per network element

Step 5: Divide network elements by minutes of traffic

Step 7: Mark-up LRIC o sel interconnect charge

Step 8: Deaverage charges

Network
element minutes

Step 6: Bundle network element minutes to calculate
LRIC of each interconnect service services
IC charges
by bme of week

Higher costs

Cost ceiling
Actual Practice of
Operator Under
Study

Actual Practice of
Other Operators

Theoretical Best
Practice
Cost floor

Lower costs

Top Down
Modelling

Benchmarking

Bottom Up
Modelling
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» Charge types

» once-off

= ongoing
» Charge structure
- level of alignment with retail charge structure
* averaged or de-averaged
+ geographic
« time of day (peak/off-peak)
« call set-up / call attempts

21

« Stranded assets )
* regulated prices removes the operator’s ability to manage risk

- obligated to provide service (and invest in sufficient
infrastructure)

« linked to allowed asset depreciation lives
» Returns on capital
* cost of capital is a significant factor in determining interconnect
prices
*» Asset depreciation
* return of capital

* expected economic life is affected by risk of obsolescence
22
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Reference
interconnection
Offer
(summary)

S

Technical
Master Plan
(living document
prepared after order)

Annex A Annex B
Provisioning and Operations Billing and Payment

Annex C

Services and prices

Provisioning Manual

Establishment of l/c points
Forecasting and ordering

Bringing into service testing
Working procedures

Forms for forecasting and ordering

Recording of call records
el Invoicing

List of services
and prices

L Payment
*~.. Disputes

Operations Manual

Traffic handling

Fault procedures
Maintenance

Testing for resolving faults
Operator services

Annex D
Technical
specifications

Interface specifications
Testing for compatibility

ordering

* Prices

».Roadmap of documents

» Form of interconnection (eg In Span)

» RIOs may be mandatory or voluntary depending on the
country. Almost always will need regulatory approval

+ Compatibility principle (new entrant adapts to incumbent)

« List of main interconnection services and responsibilities for

« Timescales for establishing and ordering capacity

» Procedure overview for establishing and ordering capacity
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« Interconnection points and coverage

* Frequency on invoicing and times for payment

= Main points of contact

» How to obtain

« Good concise

documents

RIO

» Helps incumbent top management

» Helps regulator and gives good impression

* Facilitates discussion with new entrants and saves resources

Interconne; n
Agreement

I

Annex A —{

Billing and Payment—l

Annex B Annex C

Services and prices

|

Provisioning and Operations

T Recording of cali records List of services
Invoicing and prices
L Payment
"-._ Disputes

Provisioning Manual

Establishment of V/c points
Forecasting and ordering

Bringing into service testing
Working procedures

Forms for forecasting and ordering

Operations Manual

Traffic handling

Fault procedures
Maintenance

Testing for resolving faults
Operator services

Annex D
Technical
specifications

Interface specifications
Testing for compatibility
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« Legal text and consistency with the annexes

« Duplication between different parts and inconsistencies
 Length (>1000 pages)
» Documents are written by too many different people

» Poor documents cause practical problems

» Inconsistent with practice as only covers incumbent’s
responsibilities

» Seldom updated as practice changes

» Good easily used documents save much time

» Have 1-2 people controlling all the documents

« Build list of contact points into documents

» Publish on the web

» Use hyperlinking for cross references and definitions
» Use macro based techniques for checking

- Don't just copy a big respected operator as some have very
poor documentation

» Good documents help good organisation!
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» Contains up-to-date details of all interconnections between
pair of operators concerned

» Living document

» Need to support interconnection with an adequate database
for orders and current status

+» Operators need to keep interconnection information centrally
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+ Creation of new requirements to curb unforeseen
undesirable practices

*» Application of penalties

» Withdrawal of privileges

* Aim is a faster, cheaper and more expert response than the
Courts can provide

* Requires an adequate legal basis and an appeals process
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» Least standardised area of telecoms as the most influenced
by the national legal system

» Effective fast enforcement is-essential for the move from
monopoly to a competitive market

- Involves difficult judgements for the Regulator as can make
things worse

» Regulator’s other weapon is the Press

- Telecommunications Law

» Competition Law
/J/lk‘¥\7\
"+ Licences with conditions \

- Modification of licences

N

« Determinations by Regulator under Licences/Law

- Other acts of regulator
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» Loss of licence

* A fine with possible escalation if breach continues

« Payment of compensation to customers or other operators
(eg for failure in QOS)

* Removal of protection against civil suits for damages (eg for
late provision)

* Need a “graded response”

* Is legal basis adequate?

» Will there be a time delaying challenge?

* Does penalty match the problem and create appropriate
incentive for stopping problem?

* Is timescale for application and effect appropriate?
* Will there be undesirable side effects on other parties?
* Will the market correct the abuse anyway?

* Can the issues be resolved in other ways?

* Regulator needs to be able to turn a blind eye
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* Many problems can be solved by meetings where the
regulator outlines how he is “minded to act”

» Wide range of practice, in UK challenges to Oftel are few, BT
normally accepts licence changes, in some other countries
there are many law suits

* First big decisions are the key ones for the regulator

« Operators are frightened of poor decisions by regulators or
Courts

- Small fines are effective at motivating the incumbents
especially if reported in the Press

* New entrants are careless about their obligations and can be
subject to enforcement
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