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I NETHR

This project is to build up a reasonable and solid model to price the
Taiwan MTR (Mobile Termination Rates) cost. In the near future, it would
be a crucial reference to make MTR pricing regulation in Taiwan.

In Chapter 2, we introduce several MTR pricing models from academic
journals and then make comparisons between them. LRIC (Long Run
Incremental Cost), which is a basic concept of many pricing models, fully
discussed in details.

In Chapter 3, we introduce MTR models and the corresponding pricing
policy from Sweden, UK, Holland and Australia. These could be future
reference in building Taiwan MTR cost pricing model.

In Chapter 4, all the cost items we need are listed and defined. The cost
items are mainly categorized as “Network Elements”, “Finance
Parameters”, “Network and Service Demands”, and “Markup”.

In Chapter 5, various opinions in two forums—*“Taiwan MTR Cost
Calculation Forum”—are recorded in order. We explained different
calculation methods based on LRIC and MTR model structure; besides, we
also list up the cost items that carriers need to provide in the near future. The
forums provided professors and carriers with opportunities to interchange
their thoughts with NCC.

In Chapter 6, after comparing different methods of Top Down, Bottom
Up, Pure LRIC, and LRIC+, we propose the most appropriate approach to
build MTR cost pricing model in Taiwan.

Chapter 7 is the conclusion of the chapters above. We build up the
framework of Taiwan MTR Calculation Model, which is divided into three
modules— “Network Design”, “Network Element Cost”and ’Service Cost”.
All the three modules are explaned in details.

All the input data of MTR cost pricing model of Taiwan will be re-
examined in the second phase of this project.
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< IfL : ITU (2010), Cost accounting toolkit, P22

23



W E 4 R

1.6.2. 2 ¥ & p437 i LRI (Efficient Component Pricing Rule,
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sedd B 43T LRI (ECPR)EY Baumol - Sidak ~ Willig # = = & %
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%% < gk 2 : Lawrence J. White (2002), The “Efficient Component Pricing Rule” (ECPR): A generally
inefficient solution to the access problem
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6% % < gk 1 : Lawrence J. White (2002), The “Efficient Component Pricing Rule” (ECPR): A generally
inefficient solution to the access problem ;

%+ < k2 : Nicholas Economides & Lawrence J. White (1995), Access and interconnection pricing: how
efficient is the “efficient component pricing rule” ?
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1.6.5. ADV Model(Armstrong-Doyle & Vickers)
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1.7. LRIC 37 i * 3¢

LRIC(Long Run Incremental Cost) #_1? L 323 £ = & ;2 (AIC) 5 A #_
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KPN S fFfg R 5 » K230 192 & ’*?1989&‘3\%@ > B % KPN

Mobile 2 7 jf B~ {78 T #Jﬁ Wb FREiT- L R 2G % 3G R
IFo G P s Py o S5 FH R ISP £ ﬁltn:'a, ARE ‘_ﬂ?f;@_?, 2 PRI o
T-Mobile B #AL B3t 1990 # % = > H AR T G 207 > AF

210 B B 7 & 7 # 3 PR AR o ﬂ”?:“ 2002 # % iE 5 M- Ben & 5 & > J7
P 2 18 TS W R B £ ¢ & M Orange Netherlands » = 5 g % 2
A A

Vodafone 7 1984 & = = 3w BT & ¥ 4 » *i7 i 1 Vodafone
Netherlands '] 2 i fFg % = ~ Fd o @ > 3{ & 2G3{ 3G & 5 PRI% o

T-mobile
26%

L 3
s & =l e )

KPN Rl DA (Millions) R e
Mobile
48%

1 KPN Mobile 8.6

& 2 & Annual
2 Vodafone 4.6 |Report > NRIK
Vodafone -
26%
3 T-mobile 4.6

B3-21 At T #—"ﬂz‘r‘ 4 %(2009)
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FWE2009 £ 9 B (R L EEREGHRAF Ol 0 8
BRLEFF AR ORI T R B TR (40T Bl Phase 4 #7771 )

FRF G E RS PR T R & PFR L R
REFTR > 2 RY NEFSRRET R > ARG S o » i
%%K@éﬁikfﬁ’?fiﬁw THORRES R > ARl R e

1]
1]
1]
1]
1]
1]
1]
1]
1]
1]

P e = I I I

Waek

07-Sep-09
14-Sep-09
21-Sep-09
28-Sep-09
05-0ct-09
12-0ct-09
19-0Oct-08
26-0ct-09
02-Mov-09
09-Mow-09
16-Maov-09
23-Mov-09
30-Mov-09
07-Dec-09
14-Dec-09
21-Dec-09
28-Dec-09
04-Jan-
11-Jan-
18-Jan-
25-Jan-
01-Feb-
08-Feh-
15-Feh-
22-Feh-
01-mar-
og8-Mar-

-

15-Mar-

Phase 0: Kick-off and project planning
Planning document
1G kick-off meeting -10 ke held an 8th September

Phase 1: Conceptual approach
Industry consultation period

Phase 2: Data collection

Industry data collection: part1 {demand, network)

Industry data collection: part 2 (costs, expenditures)

Data collection interirn meetings with operators -

Phase 3: Draft models

Build draft models

Populate draft models

Industry warkshap intraducing the draft model -
Industry consultation period

Phase 4 : Final models
Operator meetings on draft model responses .

Phase 5: Final presentation and results
Final industry watkshop 1G3

Project team visits to the Hague

Warking group at bilateral meaetings A A A A

B 3-23 e 7 Rhin &
FHL kR OPTA » A F7§ IR

do b it o JE heed &R g 7 e R Y %
BITHRAF d 5 1395 OPTA 05 3#L » 3%/ i@ * Pure Bottom
Up LRIC ‘Bottom Up LRIC+ 11 % Access Bottom Up LRIC % 3 &7 ;V:& {7

TR ECT R EE) . o

TEJ_

,E ﬁfﬂ

\a%

,

E%ﬁMRRMmmﬂMCﬁﬂﬁ,ﬁﬁ%ﬁ%iﬂ,iﬁa%
B LR PRIARE )‘L-’é:’;\;j\oy(’l"?é:a_*f;,;\;j&i—‘;igia’%iﬂz
Pl = el A SR IDN pgj}gn ko MR A AP E LY A A (Business
Overheads) %~ # 7| » 3+ & o

Bottom Up LRIC+#-3] ¥ > R X A 522t 8 > 22853 50 %
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Access Bottom Up LRIC #-3] en 4 = @E'J{“,f EEBRENE N SESE G
PEATF SR A A 0 S FRIINARE A A E o

B @ @ & OPTA % % & Pure Bottom Up LRIC é1= % » &2 % i ?iiﬂ’
e A en l/;_L—" 7 ’i BT EERET O ERFHRE ??’”131?’ St
HAB/BLF A ;‘mﬁkﬁﬁhLﬁ%’*i%lﬁﬁ P B
data @%]PRj&J» iﬁﬁ v AT TR S A ATAR LR A B (@;ﬁa?lfé)*u &
L oY ,;csgf,b:ﬁ A,\zfg.;mﬁf FPRAEN R T O oA B PEF o R e A A
At = & FORRL A S NRERFT T

o 3-15 W RTRA R 0 R A

B—y—sré.,

[N ]

Pure BU-LRIC o EE U A E & A
o S PEANRAE BRI APM A E R A A JRIES A
¢ BRLE o A2 E ¥ S A (Business Overheads)» % 7| » 3+
BU-LRIC+ ¢ T4 ji\aécﬁ:\«j\fﬂﬁr,z{t}\i;‘&%\j\4c 7\_}7‘\;’; a_ﬂ*é};}%\] P\-:'ﬁ%\ii 7
Rk S L VRN
. .eH»;:pa:,wm} o

Access BU-LRIC+

Rl b s A2tk Ao B ATH S AR 2 A
(PR 2303 & 70 34 )
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o 2010 & 125 B Y TR

R A B A A F %k OPTAHES R 7 © &
Do BREFFREHRELTEI 1. 2cpm" WP AT B o

B a0 (2010 # )i fF (7 % R B 4% % 7 (Mobile Termination Rate, MTR'")
T-Mobile % 8.1 cpm (B ® 4% 4, MTA-2 T-Mobile) * KPN £ Vodafone
% 7cpm (Bl ® F ¢ %4, MTA-2 KPN/Voda) - OPTA ** 2010 # 07 * 01 P
% 1 ken i » X350 2010F 09 % 01 P #-3 BEFERFRF 8- 2 56
cpm ° T iF EGE 24 ~27cpm " I 2012 % 09 * 01 P c71.2 cpm °

Vb ERHERE T (B “7F FTA-WPC-ID) % 0.7 cpm > 2 4 &
%_i% #ff WPC-ITa-decision > ?Z#-24 * 3 2011 # & -5 & {7 B R AR o
OPTA 3% 5 T @& = tg*E i1 ?]‘%#%‘%L?’ e & o ATk 45 3 2012 & 01 °
0l P " % 0.54cpm> 2012# 09 % 01 P " % 0.36 cpm °

'7 ¢pm : Euro cents per minutes °

B B MTA Z (78 RS 7 (Mobile Termination Rate) /7 fif < # 7+ » FTA & T e i 7 (fixed
Termination Rate) s fF = % 7+ o
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E€T0Z-10-10
Z10Z-ZT-10

- ZT0Z-T11-10
- Z10Z-0T-10

C10T-60-T0
Z10Z-80-T0
£10Z-L0-10
Z10Z-90-10
Z10Z-50-T0

- Z10Z-v0-10

Z10Z-£0-10
Z102-20-10
Z10Z-10-T0
T10Z-Z1-10
T10Z-11-10

- T10Z-01-10

TI0Z-60-10
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- 1T10Z-v0-TO
- TI0Z-E0-T0

Ti0Z-zo-1o
110Z-10-10

- 0T0Z-Z21-10

0T0Z-11-10
0102-01-10

- 010Z-60-T0

010Z-80-10
0T0Z-L0°T0

- 010Z-90-T0
- 0T0Z-50-T0

0T0Z-¥0-10
0T0Z-£0-T0

- 0T0Z-20-T0
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= FTA - WPC-11 FTA-3

w— MTA-3

= MTA-3 definitief T-Mobile

o MTA-2 KPN/Voda === MTA-2 T-Mobile

FTR and MTR glide paths for the regulatory period from 7-7-2010 foreseen to 7-7-2013
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1.7.20. 5 fF 7 8 e B3 50 7 HO2I R4
¢ FRERBREXFEUER

R B B B 50 Pure LRIC 03] % 1 H3) ¢ ke
u3%?%%ﬁﬁg 5 A o bl4e @ BS, BSC,MSC % fep~ it #ic g >
REF ~dal ﬁish] % F n‘vf » Network design algorithms * 4p B % e &

T pow A2 2G WA RIS S T e D F 2
w LR~ & 2 K A K Scenario B B (B » TR K 5) !
TR %V&%é%mﬁ~%riﬂmkyf%éwﬁﬁ#$“€§°

Bl ke 16400 22 S8 E A Bt & & i Sk #
21y F Ak OPEX 74 v & i4 L % )xa‘»r',:,ﬁ’:%'%/,} IS NUE-: SRS CET]

=
v 30 21
=27 ’, 7 ,;;F’ N
PRAEHTE & A o
24K % Scenario#t 2. SeBLL B e P R & JRIEEFE SRR
4 N\
- 8. MAXIMUM UTILISATION
|1 DEFINITIONS SET UP 1 it % | ‘ | 14, SERVICE ROUTING
™ |7. DEMAND CALCULATIONS | FACTORS
2.SENSITIVITY CONTROL :
PANEL 15. NETWORK ELEMENT
9. QUALITY OF SERVICE OUTPUT
INPUTS
* & f 5 TF R N J
TREF éfvﬁl 2L OPEX.CAPEX{* ¥
3. AREA TO POPULATION Ll L & 7
COVERAGE RELATIONSHIP sz ~ 16. UNIT CAPITAL AND OPEX
= COST TRENDS, COST INDEX o
10. NETWORK DESIGN and COST TREND WEIGHTED R E $LRICfn.,% +
‘44 MARKET BASECASE PARAMETERS OUTPUT
18. DISCOUNT FACTORS
1L NETWORK DESIGN [17.NETWORK DEPLOYMENT | | |
PRAFEETH ALGORITHMS (18, DISCOUNT FACTORS | |23 ECONOMIC DEPRECIATION]
5. NETWORK ELEMENT and \19. UNIT CAPEX \ 24. COMMON AND
PLANNING LIFETIMES 12. FULL NETWORK INCREMENTAL DEFINITION
REQUIREMENTS ‘20. TOTAL CAPEX ‘
o |25. RESULTS |
6. COVERAGE AND DEMAND 21. UNIT OPERATION
INPUTS [13. DEMAND BY SERVICE EXPENSES
22. TOTAL ANNUAL
J OPERATING EXPENSES

W 3-25 7 i (78 e e F HCAI B4
T kR D OPTA » AF7 % H2
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% 3164 fF (78 i R BN 3
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1. DEFINITIONS SETUP | #m % %3+ 5 ehs i~ % 2 Service
SHEET
2.SENSITIVITY CONTROL | #% g & A 71 £ 4 o 4 Zk(node)} 4 B » & 35 : Wireless

PANEL

signalling channel ~ MSC ¢ d %]+ ~ Business overhead e §
share ~ £ = j\ﬁquE%%}

3.AREA TO POPULATION

Urban, Suburban, Rural % e 3 82 9 "% L%

COVERAGE

RELATIONSHIP

4 MARKET BASECASE BHIBR O FIEAT S S s B i aEcE
5.NETWORK ELEMENT L2 o endt &R

and PLANNING

LIFETIMES

6.COVERAGE AND Ak LR EFImL ERL %E%ﬁvigm@@?}é

DEMAND INPUTS

7.DEMAND KA EE ks T PEprt ~tang £ ¥ 12 BH
CALCULATIONS Erlang % ¥ 1>

8 MAXIMUM g% X+

UTILIZATION

9.QUALITY OF SERVICE % 3+ % e Macro cell £ /& ~ Macro » Micro « Picocell 7 Traffic Ao
INPUTS mELF

10.NETWORK DESIGN R g i e Cell & 48 2 SMS 1 Byte #® ~ Downlink
PARAMETERS GPRS et ;‘f_ A

11.NETWORK DESIGN

2_ Erlang » Gldo A3 2R F S8 Dgcell #icg 0 & E

ALGORITHMS 4 PE' ﬁ 1 capacity 3+ % ) backhaul % E e BSC ~ MSC #i#ic £
12.FULL NETWORK 7560 2 LR BB (EL LAY Bk
REQUIREMENTS

13.DEMAND BY SERVICE

s

R S =

14.SERVICE ROUTING
FACTORS

% 1 ¥ i pRix(Erlang & ¥ 2)pF > 2 2 R~ Eagig * 31

o
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I5SNETWORK ELEMENT | i * & x JRi+§d F]3 mﬁi&] ha vk
OUTPUT
16.UNIT CAPITAL AND % 60 % % % B CAPEX, OPEX 12 #4341
OPEX COST TRENDS,
COST INDEX and COST
TREND WEIGHTED
OUTPUT
17.NETWORK 7260 2+ e Bens £ #icd - & & TR~ £ (Z replacement)
DEPLOYMENT
18.DISCOUNT FACTORS ﬁ%l 3T S TR > (A 2005 F T B2 2053 # Gk A
E i&ﬁ%l )
19.UNIT CAPEX PRI EOEG > $ 22004 E i < Cost Trends
20.TOTAL CAPEX PR EERDEP B £4F o H ¥ (Unit CAPEX) x & & i

P~ it ® (4 B Deploy)

21.UNIT OPERATION

PELER L ESOOPEX H i ofe p A 822004 Ech B E

EXPENSES OPEX x Cost Trends

22.TOTAL ANNUAL B L ER L ESHOPEX BFE Unit OPEX x 7 & 18 B ehlic
OPERATING EXPENSES £

23.ECONOMIC E L ER LS ESE = output HCAPEX 2 OPEX o ¥ 4 77 =
DEPRECIATION Total CAPEX / Network Element Output

24.COMMON AND FEZEF S AL ﬁ ﬁ;i 28 el + output ek = A o AR
INCREMENTAL i N gL A (U

DEFINITION

25.RESULTS LRIC+ EPMU (#c %) et 8 % %

FALK R AR

B A8 7 Pure LRIC * 5% > 03] P 7] r e Bt BiF 2> A
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3.4. 1 8M

1.7.22. 589 7 8530 319 HEm

R EE M S e SEART > 26208 & 0 A T H 2 K4
W 110% o 3R nfF el % H 1 & 5 Telstra Mobile Optus Mobile £
Vodafone » 4 %] & 7 40% ~ 31% ~ 26%m’r* o

Telstra Mobile & % i# F 13 (Telecom Austraha) » 31993 E T L A
Telstra > T3 1997 # B4n A F it oz 2P iee EFHP (T2 ISP &
BT s -

Optus Mobile = =3 1982 & » E 8 % 2 X FZ 28 » 3%
vl % 5 (Singapore Telecommumcatlons)100%#3? foent O F o AR R
E R 752G 2 3G~ ISP M E O RTARE §EIRAE -

Vodafone B] ®#_*> 2009 £ 9 * d Vodafone Australia ¥ Hutchison
Telecommunications &€ & = = e @Pepmd XG53 » J{E2GH
900MHz ~ 1800MHz » ™ 2 3G 2 2100MHz UMTS PEF2 o

Others
3%

Vodafone/

3
26% Telst'ra Rank T EH (Thousand) A S S
Mobile
40%
1 Telstra Mobile 10,387
2 Optus Mobile 8,244
& o P pfazaAR
£ > NRIZIZ
3 Vodafone / 3 6,818
Optus
Mobile
31% 4 Others 900
Bl 3-26;8M & F 1% i—*"r' 4 (2009)
FALKRR A R
' Vodafone Austrlia £ Hutchison Telecommunications(#F & 57 37ay@M % & &) £ #F - Lo

K> o 5 B s 4F Vodafone o
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172384 7 d BB FF AR

o 3G 1(2004/7~2007/6) :

R T b R R A2 220 2004 £ 0§ A W eha
A A E 2 Blde Regulatory Accounting Framework (RAF)?TJs244 -
hEEOL & engE St o (BN E B A 27 Bottom Up TSLRICH#-A] 3+ & (7
B et koo T T MARE R 3T E 12 cpm®

e FE B J’ﬁ#&}%l)arﬁZICpm:}%-&g'#’—-:’i"i% 120pm"i+§'if';?$
PGS o TR 3 R LR K 2005 & 3 2007 & 6 P OHp R o
HAERIF I 12cpm -

ETTRS

31T EEREE

HeEY R FRDE #%7 (cpm)
HHY I 2004.7~2004.12 21
2005.1~2005.12 18
2006.1~2006.12 15
2007.1~2007.6 12
Him 2 2007.7~2008.12 9
HbLWE3 2009.1~2011.12 9

74 kiR User guide for the WIK cost model v1.1 » 77 3 FI2

o Y F 2(2007/7~2008/12)

ph B e I ”if% * Bottom Up TSLRIC+{¢ » & d B R = @ WIK
2 EEReRES T A A WIK 53]) - # #5345 * @ 5L Bottom
Up TSLRIC+ #-7 ?3: "1 Mmoo RS BN AR REREY
F IS 6.1~6.6cpm > & F L AT AT E2GE G HAKFHRT
ERpMEFEH ﬁﬂmﬁﬁ%m’&wﬁﬁﬁiﬁéﬁ#&” TR
= m"\:"—;-:,sgr% 10 g T R ;}'E- g‘#’ X & 9cpm°

o Y F 3(2009/1~2011/12)

2 ¢cpm : Australian cent per minute °
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o FERRPRBRAENFEIERE
B TR e R R AR H’J{Bottom Up LRICHH3] % # >
d E”j’]é/&ﬁﬁ:m]l 3cxRGEFDFTHEZAH - Hl4e @ BTS, BHCA, BSC,

™~ f
MSC % %z ~ * B - % :{::2,: . i;% x;i;ﬁi@,]g__? L > Network design

2

algorithms ¥ #p B S-Hcorficie ¥
B #-2G 2 3G Jf*““ RESH  HAIERY ~ 5 L1
ooy~ T A RS ﬁx‘ e g ) ;ugfaff: HE A A
%ﬁﬁﬁitW%’#%g)i‘TPa%&if\%u
—;J. "g"ﬁ‘_‘%gg]l ;7'7/6 f?‘ ‘Ps‘ TVL:'%"J["*F‘ d\-ﬂ\CAPEX i
?kéﬁomxg% ’&é x»ﬁ%-p o EHE R
PRIXFET T & ™ o

[e]

-

o

Prices of .
. Annuity RITTCITT T L T TP ITITITI T .
Structural equipment and factors \ R s
Parameters facilities > Annualized CAPEX :
' 5
v v :
Dimensioning Capital Expenditure H Operating E
Ll Sl > of network » (CAPEX) for equipment : Expenditures (OPEX) :
& hierarchy L 5, H
elements and facilities Y R
1 ]
| Operating costs
factors A
Coverage Cost per
& Traffic network element
Intensity of
______________________ \ use factors
E |:| Input i
! 1 Markup for common
i |:| Calculation 1 organizational Y
e : level costs TSLRIC+
of service
Bl 3-27:8 4 7 b e gt i 0 WA 4

4L kR © ACCC(Australian Competition and Consumer Commission) * * £ 3 £ 32
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35. At kvl B
B R BT R RAE TR

¢ LREIUFTR

Frad BRFE > FHE ~ ®R®E2 RN Y Y Bottom Up-Hybrid £
LRIC+H#-%] » ¥ F 7 @4 * Pure 9 Bottom Up LRIC #-3] - & & & »

LRIC -2 8 4= ¢ 7<% 3-6 & chph [ 2 o §03) et = o

RS EER SRR RS TR 2 s L R
ched AT B R (K546 T 81133248 F 0 B B B39 T L

IR ATE S N EGEASTE & H X F e Tilted Annuity ©

& P CY) e 2 HCR R T T 4

% 318 MiTh R4 F A FRE

| He | | EL | | i | | e
LRICH » & & ® 2001-2003 ® 1998-2003 ® 2006-2009 2000-2004
P
BA Y ® 2003 ® 2003 ® 2009 2004
gy
IR e ® TSLRIC+/Bottom ® TELRIC+/Bottom ® TELRIC/Bottom TSLRIC+/Bottom
Up-Hybrid Up-Hybrid Up-Hybrid Up-Hybrid
% k3P &k ® 52 ® 3] ® 46 67 (+66)
BREFHEK ® 4 ® 9 ® 3 3~
IrE> N ® Economic ® Economic ® Economic Tilted Annuity
Depreciation Depreciation Depreciation

FHRR AR R

MR AP RAETEKSOTH R EMS 133 B -
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TRARIRAERE AR RAFBILILZ EFDORE Y Y
% o fﬁwﬂmWJnﬂw\’meMCﬁW%»awg’m%kv
§F# 6$“w’ﬁ%ﬂi\hgm¢wﬁ7$£8$m“w’m@
3 3+% 02011 # {8 ¥ » Pure LRIC > #-{7 BAEgF R x2 5
?Ellﬁﬁézﬁiﬁéf‘%mma e

™ ﬂﬂ'- 4\1- 5

% 03-19 L W FR RSN T

. BREPERELE REFTRE*

e ¢ 2002 # : &7 LRIC ’F‘""]EH 7 ¢ 2004 & % : 8.8cpm
2003 & :gEz RA AT OE * 2006 # & : 7.8cpm
2005 & 27 2007 & 'é“ —TTFJ’—:p ﬁ&] »HoA e ¢ 2008 & % :4.5¢cpm
2_ eIy ¢ 2010 # & : 2. 7cpm
2008 # : 3 g 5 UMTS i3 ¢ MEPRFRFRERESTEIRELY O
2009 & : ¥ETHOA|E ﬁig‘] <7 Sz 3
BE
#F e 1998 # : &7 LRIC 3% § o 2004~2010 # & © 6.3~5.1ppm
2003 # 25‘ = AR E ¢ 2011~2015 & :
2007 # : %2 LRICHET] » & 43 o LRIC+: 1.5ppm

2007~2011 #& Fraw ¢ Pure LRIC : 0.5ppm
¢ 2009 & @ F372011 EfE2 2P 0 M ¢ FAVIENFARFREREZETF 0%
i¢ * pure LRIC

T o|* ~2006 & 375'3{{5- ?ql’éj};]zijffi’ eIy ¢ ~2010 & ¢ :8.1~7cpm
WRLEB * 2010/7~2012/9 : j¥_7cpm *# 3 1.2cpm
* 2009 # 4 FLEFLRICHAFE » Tk |¢ FhFFRFHEREFF T HI2a0
20 Pure LRIC #3413 &4 7 37 % -
B[ e 2004/7~2007/6 & : it {7 LRIC 3187 7 » ¢ 2004~2007 & # @ & 2lcpm iR H "E 3
T LRICHEEE] » B B2 7 3 12cpm
¥ * 2007/7~2008/12 # : 9cpm

* 2007/7~2008/12 & : ,,B.f 2 ;fq.'é‘;" =N - ¢ 2009~2011/12 & : % #“r;ij_“? % 9cpm
6.1~6.6cpm > & Fl X B » 2G & 3Gmﬁw d *’%% LRIC #-3 wa ’ m“‘n =K
FF oo REE TR fL 9cpm FTHERNL AR 4
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B AT o TR R M & 9cpm
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% 4-28 (79 T 35 GSM B~ i ch CAPEX €& &1 A 3 € 3~ 4 /8 4

* g Ve No. ;AR CAPEX AR LS REHE
BTS Macrocell 1 | Macrocell: site acquisition W:}F] 8 +75 %= GSM mMacrocell | o 1531.1642 @ (75 % 35 GSM & ¥ &
and preparation and lease 53‘ BaAs eI W E2EHBEa A A Macrocell m?h?ﬁ‘-% = A
SHBEEZXAA A S g;}ga o B
\;\ 34
2 | Macrocell: equipment (1 “‘:}g 7 # 7 35 GSM 7 Macrocell (1 sector) | ¢ 1531.1642 : {7# T 3% GSM £ 5
sector) SRR R A A Macrocell % sector erp§ = 4
3 | Macrocell: equipment (2 “3p 7 8 T 7 GSM 71 Macrocell (2 sector)
sector) SRR = A
4 | Macrocell: equipment (3 *3p 7% T 7 GSM 5 Macrocell (3 sector)
sector) SRR 2 A
Microcell 5 | Microcell: site acquisition “‘:}F] & H = 7% 7 3% GSM #Microcell 7 | » 1531.1642 : 7% 7 3= GSM &+ 5
and preparation and lease EEAA s RFEIBZEHFEEAA AL Microcell sn2Ep§ = &
BoRBIZFEELAA A e R LM
AN
6 | Microcell: equipment “in 78 T 35 GSM shMicrocell chp§ =& | « 15311642 1 78 T35 GSM A ¥ &
* Microcell spL§ = *
Picocell 7 | Picocell: site acquisition and [ ™45+ ¥ i+ {7 # & 3% GSM i Picocell 1 « 1531.1642 : 78 2 % GSM A% ©
preparation and lease e} “ FA I EEIELFBRES A A Picocell si2bpi B =
BPoRBIZFEELAA A e e LM
AN
8 | Picocell: equipment ©4p (78 % 3 GSM £ Picocell P § = e 15311642 : & 7 3% GSM AL 5
* Picocell R § = &




< &8 v No. A BR CAPEX ARLSBEETHR
TRX Macrocell 9 | Macrocell: additional TRXs | 45 #7# 4¢ {7 # T 3% GSM £ Macrocell 9 1531.1642 : 78 T 3= GSM A 5 ¥ eh
TRX,TRU ¥ DRX L § = A Macrocell #73# ¢ ¢ TRX,TRU ¥ DRX
Eep E MY A
Microcell 10 | Microcell: additional TRXs | 45 A7 4¢ {7 = T 3% GSM £ Microcell 1531.1642 : ## 2= GSM A8 27 &
TRX,TRU ¥ DRX crp B = A& Microcell 7‘?5’&‘3 40 e TRX, TRU ¥ DRX
EF HRMY 2 A
Picocell 11 | Picocell: additional TRXs dp ATH 4 (78 55 GSM g0 Picocell e 1531.1642 : (78 T 3= GSM A 5 ¥ eh
TRX,TRU ¥ DRX L § = 4 Picocell #73 4r 9 TRX,TRU & DRX £+
Yo R = &
Switching BSC 12 | BSC: base unit “ip 78 L3 GSM hBSC B #8 chpl § = 1531.1632 : 7% 7 7% GSM < # @ éis?]?k
& Core | (A# &4 * % ¢ BSCRA BT & +
) 13 | BSC: BTS-facing port ““:}ﬁi“géc— B A&7 3% GSM (7BSC 1 1531.1662 : 7% 7 3= GSM i 4 & %
increment BTS ¢iport H 8 crpf B = A % ¢ BSC 2 BTS ehport H #8 crpt § =
A
14 | BSC: MSC-facing port “dp e - B 7FH L GSM e7BSC 2 1531.1662 : 78 7 3= GSM B 4 & %
increment MSC ehport B 88 chph § = & # ¥ BSC 2 MSC shport B #8 crpt § =
A
MSC 15 | MSC: processor “ip 78 L 3 GSM 0 MSC & # 1 1531.1672 : 78 T 35 GSM e fe § 12 &
Processor & ¥ = & e > MSC K& et g 12 & s §
=~ A
16 | Software “dp (78 T 3 GSM I MSC 3% # s B 1531.1672 & 78 & 3% GSM Jefe ¢ 12 %
% = ,;( .:‘-‘/A"-‘Lé _“E ’5\‘ j\ ;‘L 4 MSC ;‘R % PL‘_‘&%' ? IE’_,J -"—»}j= B
&~ A




A8 Ve No. ;AR CAPEX AESRETHE
17 | Interconnect interface ©ip (76 T35 GSM ehMSC chie B /i 1531.1662 : 78 % 7 GSM ek /1 & K
W BT A A %o MSC;W B A
18 | Switching Support Plant “p 178 T 3% GSM 1 Switching Support 1521.2600 : 58 1% 3% l% HEFAET
Plant i= % = FSLR32HaP IR AR
GSM &1 Switching Support Plant & % =
*~
19 | MSC: Buildings (switch “dp 78 L% GSM e MSC & # 2 x] 1521.2600 : 2:3d i3 2 f% HEFAET
building preparation) iF B8 A A gl 5 R EE #HW R R
GSM 7 MSC 2% % 2% B cfu 4 B 7 & A
20 | MSC: site lease “ip T8 T3 GSM chMSC % % 3% B % 1501.2600 : 23 Gk % FZF AR T
gt b BeiF A A ﬁ"rif‘"JIEBd v h AT H R 35 GSM
FIMSC 3K & 3K B et g B8 & A
21 | MSC: BSC-facing port W:}F] W4 — B 78 % 3% GSM (7 MSC 1 1531 1662 1 78 7 3 GSM 1 4 & %
increment BSC caport ¥ 88 cropt | = A s B e — B (S ‘ﬁ’ T 7 GSM mMSC
BSC shport 5 48 cHRER & A
22 | MSC: interconnect-facing W;}F] B 4e— B 78 % 7% GSM (0 MSC p 1531 1662 : (78 7 35 GSM 8 4 & X
port increment R* fhport H RE PR = A P Hi 4o B FH T35 GSM e MSC
F\ 8% chport B 4 R R & A
23 | MSC: switch-facing port ““:}F] B4 — B 78 T 35 GSM e MSC e 1531.1632 : 78 7 3£ GSM _ # @ ﬁ%l‘i{
increment switch port 5 §8 crpE B & & B tdpHte- BEH R GSM g
MSC sswitch port ¥ 48 cph | = &
Others 24 | HLR “‘;}F] T 7 3 GSM (O HLR 3% # enB~ {8 = 1531.1672 : 7% 7 3= GSM 5 ’g B
~ ¢ > GSM 7 HLR % & 0B~ {8 & &
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P v No. A CAPEX AESRETHE
25 | SMSC W:}F] = # 7 35 GSM e SMSC % &% B~ 17 1531.16W2 @ 7% % 3% GSM H & & 3
™ A v 785 7 3% GSM 7 SMSC % & B
@A
26 | 2G IP transmission “‘:}F] 78 7 3% GSM #12G IP Transmission 1531.16W2 : #& 73 GSM H # L 4§
B =t ¢ 76 R GSM h2G TP
Transmission 3% % 98~17 & &
27 | Voicemail server *3p 7% L 7 GSM £ Voicemail server 3% 1531.16W2 : 7% % 3= GSM H & & 3
% B8 A A v 7% 7 3% GSM 7 Voicemail server
S LY
28 | PCU i (70 T3 GSM enPCU % & 508 @ & | « 1531.16W2 ¢ (7% £ 35 GSM 2 & % 4%
A ¥ 78 T 3% GSM 1 PCU 3% & 818
=~ A
29 | GGSN “‘iﬁ] 79 7 3= GSM 7 GGSN % # B~ 1% 1531.16W2 : (78 7 3= GSM H & * 4%
=~ A v 785 7 3% GSM 7 GGSN 3k # ehB~
@A
30 | SGSN “‘iﬁ 78 7 3= GSM 9 SGSN KX # e~ 17 1531.16W2 @ 7% % 3 GSM H &5 & 3%
X A ? o (78 T 3 GSM 1 SGSN % # e
@A A
31 | Network management i RZEGM Y "ﬁ% 7 MSC & £ 1531.1672 : 7% T 3= GSM 4%, ? IE,I“:
system Rk S - LRI gl S CE RS e VT‘ 7 MSC A ¥ inie it g T2 %
KBRS A
Spectrum 32 | 2G Annual License fee AFEGSMApt 7 &
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40429 ¥z R EE DR A ENCAPEX A S A 4 E S HE £
< &8 Vs No. o)A EE CAPEX ARLSREIHEB
BTS Macrocell 1 | Macrocell: site acquisition “ip# H % = & 76 & 5 9 Macrocell « 1531.1F40(2 %) : %= (7 d: 7 A&
and preparation and lease guE B A A o F iR R R EHBRE S A ¥ 5@ erMacrocell F2Ep T = A&
A oz ER AR B3 e T AR S
PLE = &
2 | Macrocell: equipment (1 Tdp % = {7603 17 5 Macrocell (1 * IS3LIF40(:E3%) © % = K 7dd T4
sector) sector) s § = A& ¥ 5 ¢ chMacrocell & sector (rpEF =
~
3 | Macrocell: equipment (2 ©ip ¥ = {7 8 1 7 Macrocell (2
sector) sector) (R E = A
4 | Macrocell: equipment (3 “dp % = 7 é 1 1 e Macrocell (3
sector) sector) s B = A
Microcell 5 | Microcell: site acquisition ~3n # 5 =% = N 7 5 e Microcell e 1531.1F40(:2 %) : % = A (7dd 5 &
and preparation and lease FuE R AR e B 2 EHBE LA ¥ 5 P aMicrocell ez p B o= A
Ak SHBIZEEZ LA A F T AR
PLE = &
6 | Microcell: equipment “dp % = * 78 1 e Microcell PpL§ o 1531.1F40(:F3%) : %= A 7Fhid i3 &
EIE N ¥ 5 ¢ ehMicrocell sHpE R = &
Picocell 7 | Picocell: site acquisition and | ™35+ H =% = & {7 #3L T FPicocell e | « 1531.1F40(223%) * & = * (7L § A
preparation and lease EE AR FRIEZELHERESA AL ¥ 5@ iPicocell ezEpEE = A
BORPEEXSA A F AR LM
oA
8 | Picocell: equipment “dp % = R 7§ Picocell (PRER & | o IS31IF40(23R) * & = H Fdd 4

¥ 5 ¥ ehPicocell GhpEE = A&
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< &8 Vs No. o)A EE CAPEX ARLSREIHEB
TRX Macrocell 9 | Macrocell: additional TRXs | ™5 #73 4c % = © {7 #+3L T 57 Macrocell 1531.1F40(:£3%) © % = R 7d 3 5 A&
e TRX,TRU £ DRX erp § = # # & ¥ iMacrocell #73 4¢ cn TRX, TRU
% DRX % {c5 B MY & 4
Microcell 10 | Microcell: additional TRXs | “4p 73 4¢ & = i {7 # 1L 5 <h Microcell 1531.1F40(:& %) : % = A 78 5 4
e TRX,TRU £ DRX erpft § = 4 ¥ 5 ¢ eiMicrocell #TH 4v 79 TRX, TRU
B DRX S jcgF HRMT = A&
Picocell 11 | Picocell: additional TRXs “ip ATH 4o % = % {7838 7 0 Picocell £ 1531.1F40(:£3%) © % = R 7d 3 5 A4
TRX,TRU ¥ DRX L § = 4 # & ¢ 3Picocell #73 4v 539 TRX, TRU
% DRX % {c3 B ML & 4
Switching BSC 12 | BSC: base unit “ih ¥ = R FH L HBSC H Mk IS3LIF30(:£3%) © % = 7 7 2
& Core | (A# &4 S Y 3 BB A ¢ BSCHRA R 3 &
) 13 | BSC: BTS-facing port “ipH - BEF = R FEE R HBSC A 1531.1F60(3& %) @ % = A did 3 4
increment BTS sport H 8 cpt § = & B w3 & ¢ BSC I BTS sport H 48
AN
14 | BSC: MSC-facing port gt BEH = A FRE G HBSCE 1531.1F60(:23K) © % = S 7é 38 13 4
increment MSC ehport B 88 chph § = & A X % ¢ BSC 2 MSC eport H 48
HREE & A
MSC 15 | MSC: processor 3 %= R Fdeid 30 MSC K & ¢h 1531.1F70(:2 %) © % = N (7d%3d 13 4
Processor z& % = A& Bep Ik sid > MSC K& e it p 12
g BEE S A
16 | Software i H 2 R R I MSC K K R 1531.1F70(:23%) : % = N (7l 3 4

’F? P RER SN A

24
B 12k Y > MSC K & et ¢ 12
g uEE 2 A
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k3 v &% | No. A3 CAPEX ALV HE
17 | Interconnect interface Tdp B2 R F AL e MSC iR 4 G 1531.1F60(:23k) © % = R Fdoid 2 4
B E A A BARKE? > MSCHK & B2 A
18 | Switching Support Plant 4 ¥ = % {7 $1@ 3¢9 Switching Support 1521.2F00 : 2L VE HEFAET
Plant & § & 4 ﬁrééﬂﬁﬂ# S e
#: 3 3 e Switching Support Plant 2= ¥
=~ A
19 | MSC: Buildings (switch i F = R ERHELGHMSCKRE K E D 1521.2F00 @ 2L 3 ;{ KR FAET
building preparation) B hEoE A A E RN A e
@ilmea%aﬁaﬁ#% &
*
20 | MSC: site lease m;}fﬂ $Z A e MSC 2% K 2% B P 15()1 2F00 @ 253 Bk B EF AT
G B A A r*%JEBﬂ’?“%iﬂﬁﬁﬁ
o S MSC 3% % 2% B Phend BB g 2 &
21 | MSC: BSC-facing port w;}*ﬁfg bo— B HZ N{FRUEEHMSC 2 1531.1F60(:23%) : % = N 7ol 7 4
increment BSC tport # 4 hRE§ & ii*;. ook i c’, ) i%h— i MSC 2 BSC
ehport H R erphE & A&
22 | MSC: interconnect-facing w;rF Hte— B %= A FH & MSC P 1531.1F60(:2 %) : % = N (Fdid 2 4
port increment 2R .’rﬁport_%f R mEﬁ‘_‘ﬁ EUY ﬁ»\_ﬁ, w3k H :* ’ ﬁgé\?—— ® MSC p 3R %
chport B R P | o A
23 | MSC: switch-facing port T A G- B ¥ 2 R FEL f IMSC IS3L.1F30(2 3k ) : % = A Fdid 5 2

increment

switch port ¥ £ cPpE | = &

MK A Y o CdpH - B MSC
switch port 5 $8 crp B = A&
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Py v No. A CAPEX AESRETHE
Others 24 |HLR oy % 2 i (A8 2 e HLR 3K 4 P 1531.1F70(:3k) @ % = & (7deid 12 3
= R ﬁ*‘?/_«_” 2@ > GSM e HLR 3% # =B~
28 A
25 | 3G UMTS MGW “‘:}E] ¥ = R FH e UMTS MGW % # 1531.1IF70(:23%) * % = A 73 17 4
B~ A A ﬁngﬂ,, %® > UMTS MGW ik # eB~
A
26 | Voicemail server “ip ¥ = 7§ 1 9 Voicemail server I531.1IFWO(E &) : % = A a7 2
W H B A s £ ¥ ¢ > Voicemail server X % mﬁ’* 3
= A
27 | PCU ”’-‘:}Fl %= N A e PCU K & B~ {7 1531.1FWO0(i£ k) : % = A 7dd 7 H
R e L3P » PCUK # B8 = &
28 | GGSN T & 2 R e GGSN K B IS3LIFWO(:E:R) © % = H fFdid B 2
(B & A s L3¢ > GGSN K # B~ {7 = A&
29 | SGSN Tdp % 2 s 2 e SGSN K i e (7 1531.1IFWO0(2 k) © %= R adeid 2 &
EIEN s L3¢ > SGSN K i B~ 10 = &
30 | HSPA site upgrade Tip % = R F R A HSPA A ko A 1531.1FWO(E3%) + % = R i7d i 3
FRHBGAEXGEY » 52 FRER
e HSPA 2 & s A&
31 | Network management “hyzfFEedge o “,f 7 MSC » £ 1531.1F70(:23%) © % = {7830 3 3
system BEE T R s D S B IE % e o " MSC # e it @
W kA R Pl A A
Spectrum 32 | 3G Annual License fee i ERE3GHE T 17XX.2F00(2£3%) © 3 4v ~ 3L € 3458 F
FTAED R AFARECHBED

106




ARLSHEFHE
¢ 0% | No. A2 CAPEX 11

FHRA: TE-GRCEFFEFFETHPRELR, - AFLER

107




+  2G/3G 7 OPEX

PEIN-HRERRLFFEVHIRERE DA Y
* AU SXXX S o FRADTRG T ESI AP ERGZ H B
S2ZITEF Y CRBRF UR LN AR RY ESALIED | o

EA ARG EAR B RRREE S ALY RRARSAgD D

SR X AP HR AL T AR ELE FF A
TR AT o WA S ko | |

PAEKIRETL 6P T RE A TR R E G
REITED DT A d 537 nEATES A BT AR - A &
B F A IR 4 f%-’gaarﬁ Y L RTY R
e o

SR IR B A AP 0 B R F L A g LY By 6
ﬁ,prGSMmﬁnl%’mai”‘ix z‘vv\;‘:- M FE o H P (T :T:;éGSMm
¥ F A SXXX16X2 ﬁpf ﬁ BB ARG X AP G oM e

F;imigl‘ ) mr,u#%% e 8/?% %’g_g;.l-ﬁzip—r » it B R ATE P
Ko AN LI (O

v-

BT E 2 R i B AR R A ko i R
SXXXAFX0 RBlS» AFT G ABEgTFESAAT o
T EGSME S = N7l 5 &Y £ 3T MSC ;¥ " Spectrum |

i e AJE R A o0 SRR 0 A BH#-2G & 3G h OPEX &
‘”E’/\%ﬁ.g)‘[‘*’fﬁ@z\ﬁ/ W LT

108



% 4-30 78 7 35 GSM 4 & i HOPEX T & 82 A 3L ¢ - 4R 4

L ® 2% | No. ) A OPEX AFAREFHE
BTS Macrocell 1 | Macrocell: site acquisition “h & H + 78 T 3 GSM #1Macrocell ¢ 5XXX.1642 : (78> 7 35 GSM b 5 ¥
and preparation and lease ;ELJJ S iE %_ 1t AR B RS A e Macrocell i # = *\a‘r“f ITEER
ZOgepLig H oA A E I S 3"?&\;}%3‘;(1/"!?}\?»)
2 | Macrocell: equipment (1 *dp 78 L 3% GSM £ Macrocell (1 e 5XXX.1642 : 7H T 3= GSM Ay 5 ¢
sector) sector)eNE Fr i = A s Macrocell & sector (g ¥ = A&
3 | Macrocell: equipment (2 *3p 78 T 3% GSM £ Macrocell (2
sector) sector)eNE F MiF = &
4 | Macrocell: equipment (3 “3p 7 8 L 7 GSM &1 Macrocell (3
sector) sector) e E & MiF = &
Microcell 5 | Microcell: site acquisition “~3n & E i+ 7% 7 3% GSM = Microcell e 5XXX.1642 : 7H T 3= GSM Ay 5 ¢
and preparation and lease AP LR Eaf P RRES A s Microcell s % = A
3 ek u} oA
6 | Microcell: equipment *dp 78 L & GSM £ Microcell gy ¥ e 5XXX.1642 : 7H 7 3= GSM Ay 5 ¢
X AE T REREFES A s Microcell e ¥ = &
Picocell 7 | Picocell: site acquisition m#ﬁﬁ H = 7% 7 3= GSM 7 Picocell é ¢ 5XXX.1642 : (78 7 3 GSM £ 5 ¥
and preparation and lease B LRSI RRELSNRE R £ Picocell m~§ ¥4 A
™ A
8 | Picocell: equipment ©dp 78 L 3% GSM fhPicocell ehE & 5 e SXXX.1642 : (78 & GSM Ao
A eh Picocell g # =
TRX Macrocell 9 | Macrocell: additional TRXs | ™35 #7H# 4¢ {7 # % & GSM &1 Macrocell ¢ 5XXX.1642 : (78 735 GSM g 5 ¥

ITRX,TRU & DRX e iz 5 2 & #&
i A A

&1 Macrocell %‘Tig v e TRX, TRU ¢#
DRX %ozt H #8573 4 g ¥ A&
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Sk ® 2% | No. o A3 OPEX AR RETFHE
Microcell 10 | Microcell: additional TRXs | "34p#73 *¢ {7 #* T 3% GSM £ Microcell 5XXX.1642 : 78 7= GSM Ay 5 ¢
I TRX,TRU £ DRX et i & 2 ¥ 4% 1 Microcell #7# 4x ¢ TRX, TRU 8B
AFE A DRX %z H 873 4 m:‘é A
Picocell 11 | Picocell: additional TRXs ©3p ATH{ 4o (7 6> T 35 GSM 1 Picocell 5XXX.1642 : 78T GSM A 5 ¢
TRX,TRU & DRX erie iz & 2 & 3242 1 Picocell #73 4c e57 TRX, TRU ¥ DRX
FA A iii%ﬁﬁ%ﬁ”’%%ié‘ﬁ“’?_ﬁs\lj\
Backhaul Leased line | 12 | BTS:BSC Leased line “3p B 7 %% GSM 7 BSC 1 BTS 2 5XXX.1612 : 78 7 35 GSM =@
ERTRZAFIFEIAFTREHL éf?ﬁ%?,i;lGSMmBSCi BTS z_ &
I I
Switching BSC 13 | BSC: base unit BSC: base unit 5XXX.1662 : f‘“:}ﬁq 79 7 3 GSM
& Core (R S804 BSC H A chipejris 8 2 3 £ 08 X A&
") 14 | BSC: BTS-facing port BSC: BTS-facing port increment SXXX.1662 ¢ tipH - BITELE
increment GSM =1 BSC % BTS &port H 8 che
FaFEa A
15 | BSC: MSC-facing port BSC: MSC-facing port increment SXXX.1662 @ “dp i e — B (78 T 3E
increment GSM 1 BSC & MSC &port B 8 ehe
BREA A
MSC 16 | MSC: processor MSC: processor SXXX.1672 : m#fq (ki S GSM 7
MSC 3k & 7Processor L3 =8 & £ B §%
PRI S
17 | Software ©dp (78 T 7% GSM 7 MSC K i e i, S5XXX.1672 ¢ (78 7 3 GSM g ¢ 1L
IRk BLAE A A Joxed > MSC % # eh %&%ﬂ&ﬁi
18 | Interconnect interface

5XXX.1662 1 7 % 35 GSM 5 4 &
% #EP S MSC% & endf &4 A




g -3 LAV~ ] No. &% OPEX AFLRETHR
19 | Switching Support Plant *4p 78 L 3% GSM £ Switching Support S5XXX.2X00 : 2hid B3R K HEF A
Plant;{%mvﬁ_#&wg;#j\ Tl SRR 2R ¢ > F N ERT
3% GSM 77 Switching Support Plant 5
4B F?’ % %‘ A
20 | MSC: Buildings (switch ”‘*:} FE T L GSM IMSC % o %k % pF 5XXX.2XOO S T rj{ HREF AR
building preparation) mi*#%ﬁ_% FACERAFY P AR Tl L Bz iEH 47, R R EERT
A = GSM mMS X H K E g foae
Fayedi
21 | MSC: site lease Tt (T8 T 35 GSM O MSC % & 3% B B 5XXX.2X00 : i 3% & B EF A
I EAEFS A B RAF Y ARG T T IE IR IETE TS e
A GSM e MSC & # Kk & PFrend B aie
F2r ¥4
22 | MSC: BSC-facing port “dpd - B 7 R GSM e MSC 1 S5XXX.1662 @ {78 T 35 GSM 8 1 &
increment BSC ehport H 8 e 45 @18 = & KEY B BFHTEGSMh
MSC 2 BSC sport H fchg ¥ = 4
23 | MSC: interconnect-facing “#F,iig 4 — B 77 3= GSM e MSC p SXXX.1662 : (78 7 é- GSM RN G
port increment R* chport H 48 cnE B AEF L A KHP - B AR R EGM
MSC p %% chport H f8hg ¥ = &
24 | MSC: switch-facing port “ip it - B 7 F L GSM e MSC h 5XXX.1632 @ 7# 7 3 GSM % 3 1% ﬁ%l

increment

switch port ¥ $8 ch® 3% @18 & A

B ’“ﬁﬁéw%$ﬁ%ﬁaﬂBM
e MSC s switch port ¥ 48 e ¥ = &
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g -3 LAV~ ] No. oA NE OPEX AFLRETHR
Others 25 | HLR ©“ip 78 % 7% GSM S HLR % & 03 & « SXXX.1672 ¢ 78> % 35 GSM et ¢ 12
I AR R A A G%® > GSM e HLR % & ehyf ¥ 2
P8
26 | SMSC “ip T L3 GSM e SMSC 3K # ihE & | » SXXX.16W2 @ 7 T 3% GSM Hp 2
BEA AR ERIGE S A ¥ ’ffﬁvapGSMﬁjSMSC?;Q%
g1y E A A
27 | 2G IP transmission “#ﬁ T8 7 3% GSM 792G IP Transmission | » 5XXX.16W2 : 7% 7 = GSM H 0 &
RH DL RAELS A Z pRIZYE S A #¢ o FH 7T GSM 112G IP
Transmission 3 & ¢ ¥ = &
28 | Voicemail server ”“:}F. 7# % 3= GSM 1 Voicemail server ¢ SXXX.16W2 : 78 7 3= GSM #H
RHEDE TS NE R E S A #P o F8 7T EGSM mVOlCCn’lall
server % # iy ¥ & A
29 | PCU “ip 78 R GSM ehPCU K # ehE % o SXXX.16W2 : (¢ 7= GSM H s &
MEA AL PR LA ¢ ﬁf"a,ppGSMmPCU;QVEm
¥ES A
30 | GGSN i 7 H L3 GSM i GGSN K # inE e SXXX.16W2 : 87 3= GSM H # %
BRELSAE EREBE S A #¥7¢ o 75 % 3 GSM 7 GGSN % &
rﬂ% ¥ A
31 | SGSN “ip T L3 GSM enSGSN K # chE & |« SXXX.16W2 @ 78 T 3% GSM Huw i
TS AR RS A 3¢ 5 (7 T 25 GSM 1 SGSN % & ¢

LR
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L ® 2% | No. ) A OPEX ARAREFHE
32 | Network management ©dp (7 % 75 GSM e it f 12 @ kAR A | e SXXX.1672 ¢ (78 T 5 GSM el p 1L
system P RiE dv * JELP 5 kT MSC & ¥ inie i 12k
B A Y A A
Spectrum 33 | 2G Annual License fee “dp 7 L GSM PP EEFRY F | o SXXX23X0: #3577 *
o 5XXX.24X0 : #g & E '?rl’ *
Core Leased line | 34 | 37:BSC: MSC 2 Mb/s “ip B 78 T3 GSM HBSC I MSC 2 ¢ 5XXX.1622 : 7% 7 3 GSM ¥ #s ¢
transmission leased line link IMESMTR 2L AEF 2T OH2 BSC 2 MSC2 2M & MR T B2 ¢ i
1&?1%$$$
35 | 38:BSC: MSC 8 Mb/s “‘;fﬁ p 7% T 3% GSM «nBSC & MSC 2 ¢ SXXX.1622 @ (7% 7 3% GSM ¥ 4 ¥
leased line link SM B M T R 2 iR 2 AEF P 0h2 BSC = MSC 2 8M & 5% ¥ % ¥ iff
2 AEFE FESA
36 | 39:BSC: MSC 16 Mb/s “‘«Jfﬁ p 79 7 3 GSM 0 BSC & MSC 2 e 5XXX.1622 : 78 7 35 GSM ¢ ¢
leased line link 1M &R T B2 aiE 2 AL F 7 22 BSC 2 MSC 2 16M & s L B 2 ¢ i
2 ARFR FEX A
37 | 40:BSC: MSC 32 Mb/s “‘#;1 p 79 7 3% GSM 0 BSC & MSC 2. e 5XXX.1622 : =% 7 & GSM v 'J&'*'ﬂ“
leased line link M EMTR2ZAER 2 TPk BSC 2 MSC 2 32M & T B % ¢ if
A FE Y LA
38 | 41:140 Mb/s leased line m«‘fﬁ B 7# % 3 GSM (7 BSC £ MSC 2 e 5XXX.1622 : 7H T = GSM ¥ Jéé-%ﬁ{“
(per 2Mb/s circuit) 140M & AT he2 a@ 5 2 2 FF 2h2 BSC 2 MSC 2. 140M & R T i 2 ¢
F2AEFE Y ES A
FTRER: T8-FRLLIFEFFEVPIRERE, > AR
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#0431 5= A AR T ERER A FOPEX TRE A EHE A

<A S A8 | No. Y OPEX KRS THE
BTS Macrocell I | Macrocell: site acquisition | ™dp % H =% = % (7630 7 e o SXXX.1F40(:23%) : # = A 71
and preparation and lease Macrocell 78 # S22 % chd 42 F ~E 4% A 5 ¢ ciMacrocell (g ¥ = & de
BEAAIIE RRGE A AT BRAY EF Y AR R)
2 | Macrocell: equipment (1 ~3n % = 1 7 #d 13 eh Macrocell (1 o SXXX.IF40(:2 &) : % = A 7d il 1
sector) sector) e e & MiF = & A 5 ¢ diMacrocell & sector e
. L £k
3 | Macrocell: equipment (2 “dp ¥ = * FH L e Macrocell (2
sector) sector) s E & BiF & A
4 | Macrocell: equipment (3 ©“dp % = 7 d 2L 1 o Macrocell (3
sector) sector) e E & i & A
Microcell 5 | Microcell: site acquisition | iy % H =% = & (7630 17 e o SXXX.1F40(:2:%) : # = A 7
and preparation and lease | Microcell zh3+ 22 § et 42 F ~ 2 4% Ay 5 ¢ diMicrocell (g ¥ = A~
WA KL R E S A
6 | Microcell: equipment ©“ip & = 76 f h Microcell i o SXXX.IF40(:23k) : %= N 7
¥ AE D AT N A A 5 ¢ diMicrocell sy ¥ = &
Picocell 7 | Picocell: site acquisition “ipE H % = 7 G hPicocell | o SXXXIF40(2E3K) * & = R 7L
and preparation and lease Al LZEEO B REABES AN B A 5@ diPicocell sy ¥ = &
DR EN
8 | Picocell: equipment “idp % = * 7L Picocell (HE | o SXXXIF40(:E3%) + % = R 7l
HFA A Ay 5@ ihPicocell (g E & A
TRX Macrocell 9 | Macrocell: additional CApATH A F = T Macrocell | o SXXXIF40(223%) * & = R (7L

TRXSs

I TRX,TRU & DRX ernie iz &4 2 &

A 5@ grMacrocell #73 4r eh
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AU

OPEX

APSRETHE

BaEL A

TRX,TRU & DRX % o H #8 #7% 4
T ESA

10

Microcell: additional TRXs

g ATH] 4 F = 1 (7 83 1 Microcell
e TRX,TRU £ DRX erieftiz & 2 ©
BEAaEs A

S5XXXAF40(:23) © % = R fadeid 13
¥ 5P e Microcell AT 4 £
TRX,TRU ¥# DRX % yo @ H g #7158 2
% LA

11

Picocell: additional TRXs

o dn ATH e % = R {781 & Picocell e
TRX,TRU ¥ DRX cnfepaiz & 2 & 3
A A

SXXX.AF40(:E3k) @ % = R 7d3d 13
¥ & ¥ Picocell ATH 4v e
TRX,TRU ¥# DRX % JT 3¢ H #8 #7138 4
FES &

Leased line

12

BTS:BSC Leased line

fz 7 BSC 1 BTS
;;v az {E_EEE“’ kg 2

SXXX.AF10(£3k) % = R f7did 13
_‘%ﬁ_)’lf’ ’ E] §; = fJi ﬁ'ﬁvwgl 1 BSC
#¢$

Switching & Core

13

BSC: base unit

R P Fﬁ’\ 2 ch BSC ¥ 48 e
BLi 2 B RS A

SXXXAF30(:23%) - % = R fFdd 17
LB A Y BSCIRA i £
A

14

BSC: BTS-facing port

increment

“ApHte- B E = R FEE R HBSC
% BTS ¢hport ¥ £ ¢18 4% @18 = 4

SXXX.AF60(:E:k) @ % = R 7dsd 13
g A m X % ¢ BSC 2 BTS port
Hieny £ 4

15

BSC: MSC-facing port

increment

T de- B ¥ 2 B F 0 5 BSC
% MSC shport ¥ 17 32038 & 4

SXXX.AF60(:23%) : % = R fFdid 17
i A m %k % ¢ BSC 2 MSC sport
oy ¥4
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1 LS <3 No. A8 OPEX ARLSPETHE
MSC 16 | MSC: processor “ipF = R FHE G HMSCRF SXXX.AF70(:23%) % = R f7did 13
Processor MiF = & % fLig & = A~ KES ? I ke > MSC K # ehieis
?IE'A J‘(vé‘"-‘—i? 7’F—:J‘\‘ j‘
17 | Software miﬂ %= A fFdei e MSC K & ahie SXXXAF70(:£3) @ % = R 7d3d 13
Beop Tk S A A PeELE I kP > MSC K & rhie it
Bk ¥ E LA
18 | Interconnect interface “dp % = R FHE G A MSC e 4 SXXX.IF60(:E %) @ & = & f‘En qf
ﬁ&%mi%“@é% FRAGRE? > MSC% # e #
= A
19 | Switching Support Plant T4 % = £ {7 #4170 Switching S5XXX.2F00(:2 3%) © 2h3d 3% # B 2
Support Plant 2% # =¥ _‘éa‘ KERE I N N FTAR T S REEZEAL P ¥
% = (7 #5113 e Switching Support
Plant 2. ¢ ¥ = #
20 | MSC: Buildings (switch CIhEFZAFFLLDOMSCRERE 5XXX. 2F00(f3= EIHERAE A
building preparation) PR FA A CERAEY Y AR FTABTH L B L* ;@ EIL R S
LR N ¥z R E 3 MSC R & % B 0
53‘47’7]?_&%\;3{ N_u BN
21 | MSC: site lease ClhF 2 AFRELAMSCRERE SXXX2F00(z23k) @ 253 53K % B T
et EF A B RREF Y S ;éafﬁﬂaumﬂﬂ’*“%#
BBgy T de a1 T MSC 3K 3K B e d
MR Y ES A
22 | MSC: BSC-facing port Cip s e - B H = FEE G MSC S5XXXAF60(:23%) @ % = R f7deid 13

increment

% BSC ¢hport B #:17 35438 & 4

BEAG WA 0 Hf e - B MSC 2
BSC shiport 5 48 74 2 ey £ 4 &
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A3 v &8 | No. o)A OPEX ARSI HE
23 | MSC: interconnect-facing | “4p 3 e - B % = % {7 #3L 5 HMSC SXXX.IF60(:E3%) % = R {7did 13
port increment MR ehport H AR enE R RE S A PR AGKAEY o H - B MSCPR
* chport H 4 AT 4 ey F A
24 | MSC: switch-facing port “ihH - BEF = R FH LG HMSC SXXXAF30(:£3k) © % = R 7d3d 13
increment e switch port B 8 che 3 @18 & A LB ﬁ%ﬁ; #e o m;}% He- B
MSC sswitch port ¥ £ #74¢ 2 g
%4 A
Others 25 |HLR %z %R 2 S HLR % 3 SXXXAF70(22%) 1 % = & Fded 13
BAESAE BRBLE A A Pf-ﬁ-é.? 7@ ks > HLR K & 0 '#:
ZNN
26 | 3G UMTS MGW Cgp ¥ 2 F e 12 s UMTS MGW SXXX.IFT0(23%) 0 % = #7824
KA DEFRESAE RRIZ YA PRE I kY > UMTS MGW % #
gy F A
27 | Voicemail server “ip ¥ = {783 5 9 Voicemail SXXXAFWO(23) @ % = A 7é 3
server 3k W e1E ;JF-'E-“-@\-L AR LIS N % H L3¢ > Voicemail server X #
2N g E A A
28 | PCU % R R PCU R K SXXX.IFWO(:£ %) © % = (7853l
BAEFES A2 RRIBE S A BHB ALY HSPCURK ¥ £
~
29 | GGSN iy ¥ = & F L e GGSN 3R # e SXXXIFWO(E ) @ % = & fFdeid

ERAFENAZ YL A

EHW A4EY > GGSNH® & chy £ 2
A
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Ao ¢ 2% | No. AN OPEX 2R
30 | SGSN “dp k= B Fd i G e SGSN K # 0 SXXXIFWO(EEZR) © % = (763
EREELAE R Y S A FHB LY SMSCHK & ey £
~
31 | HSPA site upgrade “ih ¥ = KTl hHSPA # sinE SXXXAFWO(E:R) @ % = (73
Fada A FHEAEY > B AERE s
32 | Network management SEFENERCECS SRRk S - LR S5XXX.AF70(:23%) © % = A F#id &
system K FAES A SR BRI xﬁg 7 MSC A ¥ ¢h
Pf‘ﬁ"z? ﬁt‘wrkl%m?:pﬁ-ﬂ\
Spectrum | 33 | 3G Annual License fee REFEHCRENCE (R CE g 5XXX.23X0 © 35§

¥

P

SXXX.24X0 - #g g ig * 5

Core transmission

Leased line

34

BSC: MSC 2 Mb/s leased

line link

“dp %2 ®FHL G SBSC I MSC
Z2MERT B2 AERF 2T HH

7
~

SXXX.AF20(:£3k) @ % = R 7d3d 13
¢ asme 5 BSC I MSC2Z 2M & s
THEFERFE §EL A

35

BSC: MSC 8 Mb/s leased
line link

mﬁﬁ%'ﬁﬁ%\;ﬂ7SC4Mﬂj
2 M EMT R EY 2 T

7
~

SXXXAF20(:£3%) @ % = R 7d3d 13
¢oaggmed 5 BSC 2 MSC z 8M & s
THEAFEFE F LA

36

BSC: MSC 16 Mb/s leased
line link

m#g A%z diFdeid 2 aBSC 2 MSC
2 IMEBERT B2 4EF 2 L F 75
%i

SXXXAF20(:£3k) @ % = R 7d3d 13
¢ umd > BSC 2 MSC 2 16M %
MTBZ2 FERF2 FESA

37

BSC: MSC 32 Mb/s leased

m#ﬁé ¥z A FHid i BSC 2 MSC

SXXXAF20(23%) 1 % = 7 éeid 2
¢ s > BSC I MSC 2 32M &
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A3 v &8 | No. o)A OPEX ARSI HE
line link 2ZMEMRTE2 GEY 2 LFF D MEPEFERFE Y E+ A
T2
38 | 140 Mb/s leased line (per | ™4p p % = % (7 #1 5 HBSC 2 MSC | * SXXX.1F20(223%) : % = * FHd |

¢Pame > BSC 3 MSC 2 140M &%

2Mb/s circuit) 2 140M & AT B2 R R 2 A F 75 s 1SC
B2 MLBE PERFTE Y EF A
FRRm: TE- gL REF H PP IRERR, AR
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T IS A AEAME T HE
b i [fagP=- A ﬁﬁ»ﬂ’%‘f * *+ 6XXX.13XO0 : Fﬁﬂ'%‘f ERN TS SRCAN NS S L S
fie = &
—Jé,t%ﬁ%“ﬂ\ * 6XXX.21XO0 : —%t%‘iﬁizﬁj\v‘ PR i),
(6XXX.2000) e 6XXX.22X0 : - ﬁkfg A AY Dapd

6XXX.23X0 : - H g @ & [pffaer 3t
6XXX.24X0 1 - g @ A T F i
6XXX.25X0 : - J@,’i%‘ 2 AP r,;:r Ji{f,f“
6XXX26X0: - gm@a ke T4 ﬁ; ES
6XXX.27X0 : - ﬁ;tfg @A ae THE

AL KR T TE - HLRFEEF AV PPRERY, » AR
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PR R TR E e B Sl AR &4l pia gl s
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BAAER S F5 3 ATz 2 ki o
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PAAR S Bt A 1 B WP FH RREE T A AT 0 FREY
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s AR euE R e
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FEFELFReRBAFHI PER L TRFALYET
EUTIF A g A FERAREF A APES o

FHREHL - BROERRREZL P 2 M3 AL B HE Y Pure
Bottom Up LRIC £ Bottom Up LRIC+H#-3] » & H PLjkeer e ik 3 % 30 &
B ORFAOBERDET 0 T &7 o A BERERG F D  Fl G
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v

2 R RN N S A vl I
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* Bottom Up B3k e 3 25 eng —%“ v
FEF SRR A K AT T EBE T §

4 iEmpEL
c FIM AR T RAFET P E A
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RBATR 2P 5% » LD
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CESET AL S Ao T
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7 & % X (WACC)

do g T ¥9F & & & (Weighted Average Cost of Capltal WACC) 3
EEFEF RPT A k0 1 & L F A KT R
ﬁﬁ??f*iﬁﬁ%$’ﬁﬁ%1%ﬁ°

WACC2 3+ ¢

WACC e D ° (rs+ry) ° a-tc) 6 E e I'g

D+E D+E
ey T IS TH B FAE
FaAAE (RB&AFHEERBIT) G
(1)

D: 43
E:ff7dan
TR kA AR ¥ # # Cash Flowp# » fefiix t f 41§ e

ARG HEE BATA + 4 &9 H AR AR D omek - mCAM
! fsem Al SR S AR A A T s

o L. eory
R B N A ¥ DDM (Dividend Discount
to: F S

Model)
Bl 4-33 WACC 3+ & = 5tz
FRER:RFTEEG > A ER

Be i3 R a3 AF )RR TELET S 2R e T AT
AT x% 5% (Capital Asset Pricing Model, CAPM) ~ APT (Arbitrage Pricing
Theory) ~ DDM (Dividend Discount Model) % » 3% » @ 2 £ 3 4 ¥ 5
—E\ 7“ AT i%" Jfg"’\ “J- B 14 5[5" * 1 WACC 7\‘_\’11- E?“?fﬂf‘i% % 'Jf"' l% % L F%'
ﬁ?“"%???“mcco
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3P Ly
ARG RTHE o Bher A b LT AT IT £ A (WACC)H
;El:;}}\]"::hpgv: E"—:\Z1 o

c BITFTEFRFE
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L4345t T e

CAPM
(Capital Asset Pricing Model)

APT
(Arbitrage Pricing Theory)

DDM

(Dividend Discount Model)

mCAPM & W.Sharpe (3 £ fi 5% )k 1in

WAPTES.Ross 3 * FCAPM# & 4 iR A i 1

R kR E R E ek T el

EETE ] paguprasan i
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BAe R F - BR G FIE Y Erpems oo 28
%% CAPM
REPLRICHE # FROHE ~ ER - A~ | mRPRZABPREOTIET 5B BRER L RO
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e R WACC 2% 232

PR E L E&IF@%EH%#%%’“L“'J“ 4 WACC gL > N 2 9
AR E R O B LRSI ST R SR S L S U
@?”Wwé?ﬁﬁm’ﬂ&aiﬁﬂﬁﬁLﬁ**ﬁpzk,gﬁ
T % 4-15 577 o TF* TR S A R R B R RMN G T ,5@{
RpFFRESIF B L RFDE ﬁP?E/EU\:}aIP ,za,u' WP
EFEBfF e LT ELP R RESRFIFERAHRR o
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SR EREAY R R L B A 11(107 £)3 B e
i W R 995 NERAZ 0% & Bty 4 17(106 #)F o > iR 1145 4
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2 NERA : NERA Economic Consulting (www.nera.com)
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4 |Digital mobile penetration (year end) 65 |GPRS dedicated infrastructure

5 |Saturation 66 | Voicemail server

6 |Time A 67 |Service routing factors

7 |Time B 68 | Common elements calculation

8 [Market share of all handsets and Telematics 69 | 3G traffic inputs
by operator (year end)

9 | Total outgoing voice minutes per 70 | Include dismantling costs for GSM network
subscription per month shutdown

10 [Incoming minutes as a % of outgoing 71 | Dismantling cost per GSM base station
minutes

11 |On-net as a proportion of outgoing 72 | Annual cost trend for dismantling cost

12 [Mobile-originated SMS per subscription per | 73 |Scenarios: Digital mobile market penetration
month

13 | Uplift on 2G, 3G and Telematics 74 |Scenarios: Market share
subscriptions to include HSDPA
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subscriptions

14

Proportion of total digital mobile
subscriptions that use non-HSDPA mobile
data services

75

Scenarios: Years to reach equilibrium

15 [Mbytes per HSDPA data user per month 76 | Scenarios: Voice usage
16 [Mbytes per non-HSDPA-data user per month | 77 |Scenarios: On-net as a proportion of outgoing
17 |Migration profiles from GSM to UMTS: 78 | Scenarios: HSDPA uptake
Outgoing voice
18 [Migration profiles from GSM to UMTS: 79 | Scenarios: HSDPA usage
HSDPA user migration
19 |Migration profiles from GSM to UMTS: 80 |Cost trends are zero after a particular year:
Non-HSDPA (i.e. GPRS/R99 data user) CAPEX
20 | Matrices mapping between market operators | 81 |Cost trends are zero after a particular year:
and networks: GSM traffic OPEX
21 |Matrices mapping between market operators | 82 |Nominal D.R.
and networks: UMTS traffic
22 |[Matrices mapping between market operators | 83 |Shutdown of GSM network
and networks: GSM subscriber
23 | Matrices mapping between market operators | 84 |Pico Peak TRX Utilization
and networks: UMTS subscriber
24 [Mbytes per HSDPA data user per month 85 |Macro and Micro Peak TRX Utilization
25 |Mbytes per non-HSDPA-data user per month | 86 |Peak Utilization of a Macrocell BTS (in TRX
terms)
26 [Migration profiles from GSM to UMTS: 87 | Peak Utilization of a Microcell BTS (in TRX
Outgoing voice terms)
27 |Migration profiles from GSM to UMTS: 88 | Peak Utilization of a Picocell BTS (in TRX
HSDPA user migration terms)
28 [Migration profiles from GSM to UMTS: 89 | Peak Link Utilization
Non-HSDPA (i.e. GPRS/R99 data user)
29 |Matrices mapping between market operators | 90 | Average Utilization (in TRX terms)
and networks: GSM traffic
30 [Matrices mapping between market operators | 91 |Peak Link Utilization
and networks: UMTS traffic
31 |Matrices mapping between market operators | 92 |Peak CPU Utilization
and networks: GSM subscriber
32 [Matrices mapping between market operators | 93 | Average Utilization of MSC port capacity
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and networks: UMTS subscriber
33 |Spectrum allocation 94 | Peak Utilization of interconnect ports
34 [Network spectrum selected for coverage 95 | Peak Utilization of inter-switch ports
35 [Network spectrum selected for capacity 96 | Average Utilization
36 [Secondary spectrum used for capacity 97 | Peak Link Utilization
37 |Dual sites Start year 98 | Peak Utilization
38 |Air interface blocking probability 99 | Peak utilization in terms of BH throughout
39 | Sectors per site by site type 100 | Average utilization in terms of subscribers
40 |Sector re-use number 101 |Peak utilization in terms of BH throughout
41 |Base Transceivers Stations (BTSs): 102 | Peak utilization in terms of BH throughout
Capacities of BTSs
42 |Base Transceivers Stations (BTSs): 103 | Peak Utilization
Proportion of BTSs which are on collocated
sites
43 | Network blocking probability 104 | Approx total GSM traffic calculation: Number

of bytes per SMS

44

Max (initial) cell radius

105

Approx total GSM traffic calculation: voice
channel rate for SMS message (SDCCH) (bit/s)

45

Macrocell / Microcell / Picocell split of
traffic

106

Approx total GSM traffic calculation:
Proportion of GPRS traffic in downlink

46

Proportion of area covered

107

Approx total GSM traffic calculation:
Additional IP overheads

47

Traffic Distribution by Area Type

108

Approx total GSM traffic calculation: Channel
data rate (Mbit/s)

48

Average call duration

109

Approx total GSM traffic calculation: Channel

occupancy efficiency

49

Network element lifetimes

110

Approx total GSM traffic calculation:

Allowance for packetization

50

Backhaul (Abis interface) (site - BSC
transmission): Proportion of the sites that

use microwave backhaul (remainder is leased

line)

111

Call attempts per call
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51

Backhaul (Abis interface) (site - BSC
transmission): Backhaul link capacities
(Abis interface) (whether it’s leased line or
microwave)

112

Proportion of subs attached

52

Backhaul (Abis interface) (site - BSC
transmission): Microwave multi-hop factor

113

Active PDP contexts per attached subscriber

53

BSCs: Capacity and utilization

114

Suburban Macro

54

BSC-MSC transmission (A interface):
Proportion of the sites that use microwave
site to site transmission

115

Rural Macro

55

BSC-MSC transmission (A interface):
Proportion of the sites that use leased line
site to site transmission

116

Micro & Pico & TRXs

56

BSC-MSC transmission (A interface):
Number of links used per BSC

117

Voice mail server Call minutes: OLO Mobile

57

BSC-MSC transmission (A interface): Basic
2 Mb/s link capacity

118

Voice mail server Call minutes: Mobile=>on-

net

58

MSCs (includes VLR): Coverage

119

Unit capital cost trends in real SEK

59

MSC:s (includes VLR): CPU part

120

New cost base: 2002 in 2006 currency,

including indirect

60

MSC:s (includes VLR): Ports part

121

OPEX as percentage of CAPEX

61

HLRs

122

RPI-X

FALRR AP R
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No. P d No. bX '3
1 |Geo-type definition 52 |Air I/F Erlangs per Erlang routing factor
2 | Geographic data 53 | Transmission Erlangs per Erlang routing factor
3 [Spectrum allocation 54 |Interconnect Erlangs per Erlang routing factor
4 |UMTS carrier bandwidth 55 |Inter-switch Erlangs per Erlang routing factor
5 |Air interface blocking probability 56 | MSC BH millisecond processing per BHCA or
subscriber
6 [Network blocking probability 57 | Number of network elements that are common
7 |Capacities of Node B: Capacity of a 58 |Node B macrocell: site acquisition and
Macrocell RNC (carriers) preparation and lease
8 |Channel kit: Minimum channel kits per Node | 59 |Node B microcell: site acquisition and
B preparation and lease
9 |Max (initial) cell radius: UMTS 2100, for 60 |Node B picocell: site acquisition and
coverage network (in km) preparation and lease
10 [Max (initial) cell radius: UMTS 900, for 61 |Node B macrocell: equipment (3 sector)
coverage network (in km)
11 |Proportion of area covered with 2100MHz 62 |Node B microcell: equipment (1 sector)
frequencies
12 |Proportion of area covered when UMTS900 | 63 |Node B picocell: equipment (1 sector)
available
13 |Traffic Distribution by Area Type 64 |Node B: Channel kit
14 |Proportion of traffic by cell layer 65 |Backhaul microwave hop - 2Mbit/s base unit
15 |Average call duration 66 |Backhaul microwave hop - 2Mbit/s - 8Mbit/s
upgrade
16 |Average calls per successful call 67 | Backhaul microwave hop - 8Mbit/s - 16Mbit/s
upgrade
17 |Proportion of annual voice traffic in BH 68 | Backhaul microwave hop - 16Mbit/s - 32Mbit/s
upgrade
18 |Proportion of annual data traffic in voice BH | 69 |2 Mb/s leased line
(for calculation of SMS and R99 BHE)
19 [Proportion of annual data traffic in data BH 70 |8 Mb/s leased line
(for calculation of data BH Mbit/s)
20 |Network element lifetimes 71 |16 Mb/s leased line
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21 |Date of UMTS 900 start 72 |32 Mb/s leased line
22 | Channel kit: Macro and Micro Peak CK 73 | Node B macrocell: site acquisition and

Utilization

preparation and lease

23

Node B: Peak Utilization of a macrocell
Node B (in CK terms)

74

RNC: base unit

24

Node B: Peak Utilization of a microcell
Node B (in CK terms)

75

RNC: Node B-facing port increment

25

Node B: Peak Utilization of a picocell Node
B (in CK terms)

76

RNC: UMTS MSC-facing port increment

26

Backhaul (site - RNC transmission):Peak
Link Utilization

77

RNC: UMTS MSC microwave hop 2Mbit/s
base unit

27

RNCs: Average Utilization (in CK terms)

78

RNC: UMTS MSC microwave hop 2Mbit/s -
8Mbit/s upgrade

28

RNC-MSC transmission: Peak Link
Utilization

79

RNC: UMTS MSC microwave hop 8Mbit/s -
16Mbit/s upgrade

29

MSCs (includes VLR):Peak CPU Utilization

80

RNC: UMTS MSC microwave hop 16Mbit/s -
32Mbit/s upgrade

30 |MGW: Peak MGW Ugtilization 81 |RNC: UMTS MSC collocated link 2Mbit/s
base unit
31 |MSCs (includes VLR):Peak Utilization of 82 [RNC: UMTS MSC collocated link 2Mbit/s -
interconnect ports 8Mbit/s upgrade
32 [MSCs (includes VLR):Peak Utilization of 83 |RNC: UMTS MSC collocated link 8Mbit/s -
inter-switch ports 16Mbit/s upgrade
33 |HLRs: Average Utilization 84 |RNC: UMTS MSC collocated link 16Mbit/s -
32Mbit/s upgrade
34 |Inter-switch transmission links: Peak Link 85 |UMTS MGW: RNC-facing port increment
Utilization
35 | SMSCs: Peak Utilization 86 | Voicemail server
36 | GSNs: Average utilization in terms of 87 |UMTS MGW
subscribers
37 | GSNs :Peak utilization in terms of BH 88 | Network management centre
throughout
38 | VMS: Peak Utilization 89 |RNC: UMTS MSC 2 Mb/s leased line link
39 |Channel kit :Macro and Micro Peak CK 90 |RNC: UMTS MSC 8 Mb/s leased line link

Utilization
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40 |Number of sectors 91 |RNC: UMTS MSC 16 Mb/s leased line link
41 |Number of bytes per SMS 92 |RNC: UMTS MSC 32 Mb/s leased line link
42 |voice channel rate for SMS message 93 | Switching and core: year zero set-up and

network management costs

43

Proportion of R99 traffic in downlink

94

Switching and core: year 1 onwards network
management costs

44

Additional IP overheads

95

Year zero and year 1 radio network start-up
costs inc radio planning

45

UMTS channel rate

96

Mark-ups for indirect costs: CAPEX

46

Proportion of HSDPA traffic in downlink

97

Mark-ups for indirect costs: OPEX

47

HSDPA channels per carrier

98

Unit operating costs as a percentage of the total

of direct and indirect CAPEX

48

HSDPA channel full rate throughput, Kbit/s

99

New cost base: 2002 in 2006 currency,
including indirect

49

Network start-up Year

100

Cost trends

50

Proportion of subs attached

101

Unit capital cost trends in real SEK

51

Active PDP contexts per attached subscriber

RS
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