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SUMMARY

1. Title

Interconnection Policies and Settlement Systems in the Smart Phone Environments

2. Objective and Importance of Research

Telecommunications services are making transitions from voice to data/IP, and from
fixed to mobile. The take-off of smartphones accelerates the usage of mobile Internet.
These changes require review of the interconnection system centered on the voice
traffic. Specifically, the shift from circuit based PSTN services to IP based services such
as VoIP, email, SMS, and instant messaging forces us to look into more suitable
interconnection regimes. The increase mVolIP services with smartphone’s popular uses also
accelerates the issue of IP interconnection.

Recently, European countries including UK have adopted pure LRIC model for mobile
termination rates. Because interconnection rates under pure LRIC model is much lower
than those under LRIC+ model, there will be significant effects on mobile retail prices
and fixed-to-mohile call prices. Those effects should be carefully analyzed.

In Korea, there are other topics related with voice interconnection issues: Are the base
interconnection rates under top-down LRIC model reasonable, who has pricing initiatives
on number translation services, and how do we embrace special telecommunications

carriers including MVNOs.
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3. Contents and Scope of the Research

Chapter 2 reviews the trends of interconnection policies and rates of Korea and other
countries including EU and Japan. Chapter 3 deals with issues of pure LRIC models such
as impacts on mobile and fixed retail prices and subscriptions. The chapter also proposes
modules to calculate pure LRIC interconnection rates and explains differences of pure
LRIC and LRIC+ of the Ofcom model. Chapter 4 covers interconnection regime for new
convergence services such as mVolIP. It also reviews the interconnection issues related
with MVNOs and analyzes some European cases. Topics covered in Chapter 5 includes
how to set the initial points of call termination rates under the top-down LRIC model,
how much of NTS costs and minimum coverage costs should be included in the costs, how
to calculate the return on investment, how to give incentives for network upgrade and
what are the issues around the number translation services. Chapter 6 makes the

conclusion.

4, Research Results

The major interconnection charges in Korea are determined every two years by the
government. They have been cost-based since 2000 both for fixed and mobile networks
and LRIC methods have been applied since 2004. This fits with the global trends and the
mobile termination rates have been ever decreasing from 2000.

Interconnection rates calculated with pure LRIC model are much lower than those
calculated with LRIC+ model. It may cause increases of mobile retail prices especially for
low traffic users while it lowers the LM call prices. We need a careful examination on the
net effects of pure LRIC interconnection rates.

We can use the existing LRIC+ models to calculate pure LRIC because pure LRIC is the
difference of LRIC+ and LRIC for access, call origination and on-net traffics. We need to

build a cost model for LRIC for access, call origination and on-net traffics to calculate

- Xiv -



pure LRIC from LRIC+ model. We propose modules for pure LRIC model and explains the
differences of pure LIRC and LRIC+ of the Ofcom model.

For new convergence services, we proposes that mVoIP interconnection charges must
be consistent with fixed VoIP interconnection charges. The issue of MVNO termination
rate is premaure in Korea. Nevertheless, we provides detailed analysis of some European
countries to prepare for the emergence of full MVNO in the future.

We propose to use existing interconnection rates as the base points in top-down LRIC
model in place of LRIC of regulated operators based on costs of the previous year. We
also propose that the issues of NTS costs and MCP have to be examined with pure LRIC
model: what are definitions and how much proportion should be included in the costs? We
have to recalculate the rate of return reflecting the recent events of M&A’s among fixed
and mobile operators. Finally, issues of number translation services have to be determined
focusing on the new entrants’ competitive power after watching market trends and

introduction of new services.

5. Policy Suggestions for Practical Use

The policy proposals of this research may be used in 2012 for determinations of
interconnection charges for 2012-2013, termination rates for mVoIP calls on LTE or
WiBro networks, policies for number translation services. In the long-run, it will be used

when we consider the introduction of pure LRIC model.

6. Expectations

This research is expected to shed lights on the government’s interconnection policy for
2012 and 2013. It is also expected to support the interconnection policies by providing

theoretical and empirical evidences.
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(E2-2) 7EXY9 o|3L ZAUMEZRE F0
(2+9]: USAIE. PPP)
=7} 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 é?ﬂji]
L 2~EZo}* 17.30| 16.36| 16.00| 16.14| 16.26 | 12.69| 10.63| 7.67| 5.55| 3.77| 3.15
Wl 7] o) 2093 ] 18.52| 17.93| 17.53| 17.02| 16.33| 13.30| 10.86| 10.91| 8.24| 5.11
ol | 1450| 14.09| 12.65| 12.27| 12.02| 12.31| 10.13| 898| 7.87| 6.51| 5.34
Hg=* | 1880| 18.78| 16.05| 11.21| 9.42| 9.00| 7.73| 6.10| 5.83| 558| b5.14
xaar | 2522 22.23| 18.47| 18.67| 15.55| 11.24| 9.17| 8.25| 6.39| 4.25| 3.06
=49 20.48 | 18.40| 18.48| 18.25| 17.03| 1352 | 11.11| 10.23| 8.90| 8.47| 4.22
oldeli= | 16.96| 16.16| 14.90| 14.06 | 13.66 | 13.02| 13.06 | 12.44| 12.58| 10.91| 6.83
ol&kgjo} | 21.86| 20.69| 19.97| 18.86| 17.21| 14.58| 13.82| 12.17| 10.85| 9.45| 7.63
yaa=* | 2521 25.63| 22.71| 19.40| 16.40| 14.26 | 13.59| 12.04| 9.75| 7.58| 5.24
w290o] | 13.03| 12.65| 10.83| 10.25| 9.87| 9.98| 8.74| 6.27| 585| 6.01| 4.25
Zdc na | 2841 2756 25.12| 23.62| 23.33| 18.56| 15.36| 8.17| 7.43| 7.28
TR2EZ* | na | 31.08] 26.78| 26.78| 20.24| 16.19| 15.75| 13.25| 9.79| 8.24| 6.09
299l 26.27| 23.52| 20.65| 19.36| 17.58 | 15.04| 12.64| 11.30| 9.56| 7.56| 6.08
29d* | 1659 13.92| 13.05| 11.24| 9.64| 860| 6.99| 560| 454| 3.54| 3.18
29~ 2792 26.01| 25.52| 25.59| 20.41| 17.90| 14.96| 12.93| 11.69| 9.76| 5.64
G 16.90| 1553 14.27| 10.90| 9.30| 9.26| 9.08| 9.26| 7.60| 6.79| 4.07
ForE 20119 1€ V2o E UAA HEe8E HEste 1719
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Zol YA FAHL & H3E JI7] ot

(F2-3) RUNYS| XY HNFLE 0|

($l: USHIE. PPP)

2011.
g7

=7} AR 1200112002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Q2 ~Ego}| Telekom Austria|1.40 | 1.30 | 1.25 | 1.25 [ 1.24 | 1.25 | 1.25 | 1.25 | 1.36 | 1.46 | 1.45

7] o Belgacom 148131121 |117|1.10|1.06 | 1.04 | 1.05| 1.05 | 1.05 | 1.05

dvk= | Tele Danmark | 1.02 [0.72 | 0.54 | 0.52 | 0.55 | 0.49 | 0.47 | 0.54 | 0.46 | 0.25 | 0.25

Telecom Finland

A 217(2.16 | 2.12 | 2.04 | 2.08 | 1.94 | 2.63 | 3.14 | 2.27 | 2.69 | 2.84
[Sonera

w2~ |France Telecom| 166 | 1.38 | 1.29 | 1.16 | 1.12 | 1.13] 1.08 | 1.06 | 0.81 [ 0.55 | 0.52

=9 Deutsche 1) 01096 | 0.94 | 0.86 | 0.86 | 0.81 | 0.79 | 0.79 | 0.81 | 0.88 | 0.90
Telekom

ofdAL Eircom 0.9410.85]0.78 | 0.76 | 0.80 | 0.80 [ 0.75 | 0.71 | 0.71 | 0.65 | 0.61

olgglo} | Telecom Italia | 1.59 | 1.06 | 0.93 | 0.88 | 0.90 [ 0.82 | 0.74 | 0.67 | 0.63 | 0.66 | 0.61

ll=A2 4=t KPN 162 123|112 |1.07 | 1.27|1.22 | 1.07 | 1.07 | 0.95] 0.92 | 0.93
=290 Telenor 1.05]1.06 | 1.06 | 1.06 | 1.01 | 1.01 | 1.01 | 1.01 | 0.92 | 0.75 | 0.75
s TPSA na |1.44|1.49|144]135]1.30|1.15/0.90]0.90{0.90| 1.12

X F5Z Portugal Telecom| 2.25|1.94 | 1.77| 177 | 1.69 | 1.40 | 1.31 | 1.15 | 1.13 | 1.03 | 0.88

2HQl Telefonica | 1.43|1.18 | 1.14 | 1.10 | 1.07 | 0.97 | 0.97 | 0.97 | 0.97 | 0.94 | 0.85

294 Telia 1.01/0.98 {0.97 | 0.97]0.93|0.83|0.80 | 0.70 | 0.54 | 0.45 | 0.45
29 Swisscom 1.55]1.41|1.21 | 1.09 | 1.04 | 0.83 | 0.64 | 0.56 | 0.47 | 0.64 | 0.69
= BT 0.71{0.65 | 0.62 | 0.52 | 0.40 | 0.40 | 0.39 | 0.40 | 0.40 | 0.40 | 0.41
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=7} A2k HAHE s
Telstra 6.97

IF Optus (SingTel) 6.97
Vodafone Hutchison 6.97

o Airtel (Bharti Airtel) 0.70
Vodafone (Vodafone Essar) 0.70
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=7k AR RELE
Reliance Communications 0.70
BSNL 0.70
IDEA Cellular 0.70
A= Tata Teleservices 0.70
MTNL 0.70
Uninor (Unitech Wireless) 0.70
Aircel (Maxis) 0.70
Telekomsel (Telekomunikasi Selular) 3.46
Indosat (Qtel) 3.46
Qs Ao} XL (Axia.ta) 3.46
3 (Hutchison) 3.46
Axis (Natrindo Telepon Seluler) 3.46
Smart Telecom 3.46
g8 All operators 5.50
Maxis 2.17
g o] Alo} | Celcom (Axiata) 2.17
DiGi (Telenor) 2.17
Telecom 5.07
A4t | Vodafone 5.07
2degrees (Trilogy) 5.07
Mobilink (Orascom) 1.62
Telenor 1.62
o17) ek Ufoge (PTCL) | 1.62
Warid Telecom (Abu Dhabi) 1.62
Zong (China Mobile) 1.62
Special Communications Organization 1.62
SK Telecom 3.33
Eis KT 3.46
LG Uplus 3.48
Chunghwa Telecom 19.03
Taiwan Mobile 19.03
of Far EasTone 19.03
Asia Pacific Telecom 19.03
VIBO Telecom 19.03
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=7} A2k A& &
AIS 5.55
DTAC (Telenor) 5.55

Bl = True Move (True Corporation) 5.55
CAT CDMA 5.55
Thai Mobile (TOT) 5.55
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Service) FEN 2 A FHEZ A IMESaFo] QIS
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2. LRIC+2} &= LIRCO| ¥ H|u

Ofcom- 2011 F70et A olA (G 3-3)3} Zo] O AAH &84, @ AR vA=
9%, Q ol &4 Buja, @ AgA D Al F3F ZHe|A U7FEF(cost standard)” ©.
2 A LRIC+9t <=° LRICE Bl sttt o]l A& Az gl M #d AgaEo] #|7)%
o]¢} Ofcome] ANE FAHOE 4714 #A A LRIC+9} =4 LRICE H|u 43t}

FHAEY

ot
0f0

(F 3—3) LRICZ &= LRIC A d|W517| ¢

78 AE WE

AUA BEd aFAsl BHE ol g4 T4 F7}
CEAN ESH FAE B4 RAE 93
L FABRAARL BA
Lol F— fARASAYAL 57

ol g4 BHEF |- ol§ATE FAY 54
AR 2 A |- AR 9 A YA

3% NE A duy

__[L

M

74 A

ox

o]
=

_1>~l
Foll

AR mAEs I

7y, ZAA A &4 (Economic Efficiency)

Ofcom w4 &84 Fej4 T84 SHA LRIC+¢t & LRICE vl A8tk
D w2 &-&4(allocative efficiency)

Wi a8 SuHl&d ol &4 N3 E 1Hste] A5t g Au|2vt HH o= u)

=g o Shstdh Ofcome A2 O F5H 35 WA me F B4 MEs a&
L

22) Y7FEZ(cost standard)ol &t w7 AHE fdoE, dAEL/HFDO)E
AHES Q1A A7 FEATHLRICH £ <4 LRIOZE A& AR E AAsE A
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E §9<S o 2742 £ 9L Ao g Btk dA 9 Ofcome ¥WHaF 4 %(one-way
access) A H L] Apo| 2 A A A o] E(two-sided market theory)S So] A alH A,
ol5m FA Mo HA ] Ao wpel EHEIHwaterbed effect)’7t At HiE

Ao ¢ttty A23l7]E olfral #dath Ofcome| 4w
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ShA gk, ZalH & ofikek A (twoway access) A 2, WA 2K caller) 9} 22 2K(receiver)

o FZoAM d7tE IgetiE FEHE HER BEx &W2F0R 3Fdte o] The

stk HAREA ) FRARH HF0E A3 F EdFe FUHEES L8

=S s
S & uts Motk & Ofcome 1 T3y SASAE g F4 &3 (waterbed
effecH)e] A2 sll, AGA7E FHsts AAHY 85552 WselA] &S F 9o &

A=, Ofcome AAA &4 FH A LRIC+9} &4 LRIC €& 71e7]< A HA

B4 84 ZddME <5 LRIC7L T8 84 ZHoAE LRIC+} 47 99
AE AoR Attt
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ojw]

23) =X ad(waterbed effect) &= 3+ 2 A& =471 vt AAY 2715 &
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F A%} A GFE 1A Aol oA A7Isg Ofcome B

F AR ZAREAS BAH] A (F 3-0% 2o] AYAE|
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A AL Qe LFAF MmO, Yo BB T T At prAoE
2AsE Aow Boagn

(Z3-4) = 0|SAIARIS] SU/Z2lE3t 7t 714 A0

. 71EAE =AY 5358 &(ppm)
A7 LABEEA) T a1 %
One-plan/Internet texter 10 25 15
Internet talker 12 12 -
86 Bus%ness share 0 16 16
Business flat rate 6 20 14
Business 600/900 8.5 21.3 12.8
Business Mix and Match 10.21 10.21 -
All contracts(expect unlimited) 20 20 -
02 Free on-net( £ 25 per month spend) +online 0 20 20
Business 0 30 30
Business(unlimited) 0 0 -
Orange All consumer contracts 2000) 20 -0
Business 10 30 20
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. 71EAE =AY 5358 &(ppm)

A A= S FAH(FEA) ] el o]

All consumer contracts 30 30 -
T-Mobile |Business 8.51 29.79 21.28

Business(unlimited) 0 0 -

Consumer contracts 20 35 15

Business choice 10 30 20
Vodafone - -

Business essentials 12.7 29.7 17

Business clarity 0 -

0
Z: Orange?] All consumer contracts &54%E 54 AEA U537} F&5
25 Ofcom(2011b), p.33.

ol9lo| &, Ofcome @ YF LFAloA Fofrt o @e Ju 72535 ATy,
@ ARH BUHsE FEEL 7bed FAY Aol EAEL
duEn gel 5l o =2 5318 8&S Foste 234U EAEe 59 43E 1
dho], W o} o 28 7 9 F ARyl 2AEE A0E Busth. Ofcome o] 2e A
go] TEF 7} e FA 9o AEA 2 SM-only LFANME FAEHA VERLE Ao
Z Rokth
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SF 425 29 & Ue AR wokon, ojgd #H A < LRIC7} LRIC+E T ¢
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atach Ofcome o) 2 &t

ZHo A &4 LRIC7} LRIC+X.t}

YR ALYAELS B3 Aol gk 17 (customer segmentation)oll Wl H<r @ 80] ALY
o] FoA o dFe mHTE A AAAT gt
B} AAGALZ RE S AR EF ARAR S Wlo] §Y] Wi, FAFR 9] Bl W

A@T o)e @

[e)
AT =

3 mEel ThdA F7F A AdAE BATE Gl B

AFHo2 fdstA Be 7heAol Sl

Ofcome 7t AeiAe Z8H§ 2 408, FHLE, AT BAHA

T

o2 AT e A

A

i3

Ad

rlo
|t

oft

3 HlE,

e 59 ABE o] &3 FAd(spreadsheet mode)S E3all, o] 2d A3o] AA &

Ay

AL LY

(38 3—1)

Operatorincremental

network costs
(originationand
termination )

Retail price
{average price of
outbound call)

Volume of

outbound/inbound

m

inutes by consumer
segment

(Retail price — st —on-net

Profitfor each call type (ppm)

£ peron-netcall

Ofcome| HMRY Lx

termination cost)

£ per outhound off-netcall =

(Retail price —on-netorigination cost — MTR)

(£per inbound off-netcall)
MTR— onmettannmaﬁan costs

ofinbo outbound calls

on- and eﬁxnei

Time period
(months)

Per period contribution margin
persubscriber
(foraverage consumerand for
each consumersegment)

Proportion of consumers by
segment (PAYG, PAYM “low”,

(average

month for each eonsumursegmut]
Operator market share L

A5 Ofcom(2010a), p.20.

Ofcome& AARE S E43817] H3), 1ATFoZE A&

z3}she
5%, 25%,

PAYM “High”)

B |nputassumptions
E Intermediate calculation
B Modeloutputs

Al 7rd Ak AR H g0l 1+

F2A AAAE LA, AA ARIAE H &2 ol gt HFER 1%,
40%E 1H3H9Th
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H4&98 LRIC+ in 2010/11(4.18ppm) LRIC+ in 2014/15(1.61ppm)
Af& 5% Vs 25% 1% vs 40% 5% Vs 25% 1% vs 40%
§ A 0 0 0 0
Aol
&7 12 +23 +3 £6

Z: pure LRICH21 0.2 443 0.69ppmS HA 3 249 dAn Lo 2 o] &
k& Ofcom(2011b), p.33.

8 QFA 9 A9 A AR FasiA 7HgAd 9% 3@ el )(Contribution
Marginoll o7} Qe Aog Yehdt. whdd), 2 719 2349 49, AgdAd
g weh Fdold9 o7t vepdth A& &2 418ppme H 83k 49,
Aol 5% AdAtel 25%Q0 AFd Azt Fdoloo] 7hdAD ARt £12 7HEF At
7F U, Afeo) 1% 2 40%%0 AFgARe = €23 b 2ho) 7k yEhdt). Ofcome 2014/
1590 LRIC+ ¥2l& A 43ke] 248 16lppme] HAHLE2 &S H4sts A4S, o3t
ARe 74T A0 HpoH, 4 LRICE A4sts 49 Ax= Agd AoZ #d

9

Atk o] &2 W& 1¥ste], Ofcome BA el A= 2& o) <= LRIC7}
s

[ R
=

fd

bz el A4 HAE 9%
ARoE Y Ao FAsl ek A, I
3 SARBAAAES B4 YolH BRS BATE A7) AR, o5 L FHAY 7
oA gAHCE HAo] AT + A2 FARAL. WA | FARAYATL A HY
4 Ao 7|z, A hTo] WA RSL TN

Ofcome ¥1% ¥ Ao] ZAHOE AR ARl AW, o FO2| WA} 2L YN §

sHEAAE ws BAHS BAVE vk Kkt

o, >

=

24) F3 o] ¢ (Contribution Margin)o| & W& FollA LN E 43811 o] L& 55 =
b Fdske FH0R2A, WEdo)A HEHE A 5HE T
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Fgozn AA dFo] Y ke AL AASHT
Ofcom& F%H| mark-upg #1238k <=5 LRIC W& &30 wle}, o] 23 =gho)
ol AL d4d ASE HoH, A HEQE AATL o5 A0E s dth

o}, o] g2} Ful & 3(distribution effects on consumers)

Ofcom o]&% 24 &8 &0] dopxe A4, O B9153 9 LMago] lstd Ao
1, @ olsHste] -7} ddE AeZ oigstt Ofcome <4 LRIC ¥4]-& 283}
= BF, ol EAAAE] FFHIE FF] Al AMass AT F dFS AASL
UAT, o2 FEFS A Zs7l= fA Frh #Gset olo wat Ofcome Y7tEE
o WAool HFAF ol &ANA EestA FAE&ateAE AESHUT. o5 98 Ofcome
S 7H4A B ol s st e FAMS ZFYstaL Qe o] &Atd mlAE 9FE HE

&
dtglon, 22 0% LRIC+S} 4 LRIC 4] kol 2 Aol7} givtal sekagint.

2k AFdA 2 qrAl ol o] Y gHCommercial and Regulatory Consequence)

Ofcome AFAL 2 Aol o] F&F SHAA D FART 2 AL} 2) 7]& HER
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O] AQASE o5 FAME2 84S AAEY o} ¢4 LRIC WAL H4as

(E 3—6) Ofcom? HEZI Q<

T HE Az} H) 3
. & LRIC7} | &Wl 23S B8 Z5HE 3438 A 7 A
AAZA | AHgA 284 T%% t OEH §\:l%mo 3 FEHE 343} | A
gSA — =
Ry LRIC+7} 91 | < LRIC+7} 947} 3ol frejste] 4 #9571
o] FABARIA & LRICTE |« Wil o} o533t 7HA Aol s
7374l A %H « Z¥o]9] Az} i
VU] omega | e et PO EE NI SR ISR 8
3% AL A7 A A © 9] Fihe A A
- i I e P e B
I
OLOH]T} ojgATE | F Y 2 Z| - AGAT ol 8ANA 2} FFO] F Y 3
T S Aol EA =}o] o] o A
ET’]' “l‘g’] "1E.] X]']H}\u 0“‘]‘[‘]‘
Aol TARGE 9 F g 7 2|92 AEa80] BAE TAND & AT, §9
;;ﬂoﬂgT A A 9 Zol §la | AN o & %ol YEUA ¢
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25) Ofcom 2010'd 289 A HAHEAZ i EA A sl AFe S4& 17
stof, LRIC+ ®4< #8319+
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ZA] A3 glek AYE LFANA N EOE AT Y SHBHEY o] §8Y
& AR, VIRAT SHBHTF] ATHTULI%), HETH5Y), BEITHIN 2

T gE AR Uehgou, T Aul e w3
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T2 A A 135 31.2 55.2
3G HlolH 16.9 52.9 30.2

25 KISDI(2011) A& ZA}

@, o9} o] 7|1 & 57} T3 2 FAY A, SRS B B Y &
A9 BE% ARRT FE FzololA, o SASL FHATH BAge] FHFL F
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(F3-9) Q=2H 7|2 M2 0|2 SHEN=1,300)

T 2AHYL T, 94/9) 7| 253 HE) L)
34,000 150 141
44,000 200 157
54,000 300 251
64,000 ©]% 400~ 438
T SHAY 52.5%7}F 54,0009€ 2 o] &3k 9lom, 54,0009 ©lst7t 86%E kAl
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+ Z7|1527t 2F =9 Al T{AE”

Fy

7} L
<4 LRICE LRIC+s} #2583 S A2 ¢ LRIC+] Zo] & w3t 2 =4 LRI
at7] AsiAe $AE B
3G FAH 9 GRS HEAV ] xFetE WA 0= o] FolF on, 2010-2011d & 2G
GH7IE Fshe WA o g oot 2 46 =43 3 7L e FLAH
dolg F3t&Fe F7b Fo] ¥ EF Wk AR&ste MVNOAHAS] 54 59 A4S
12 ) $- ojg]$ Yol ¥So] &4 LRICY &4
& A&E AR o] LRIC+¢E vlaste] w9 A& Ao 7 7|tfs = olo el A A=
gt A9 =4 LRIC 4H8-& A7MHA Y] 2 /& 29T 7tedel Ws Aty & 4 Uk
mebA = LRIC AH82 2G, 3G, 4G 97t &8 o]ret &8 ltka ®ojof & Aot
248 Top-DownHH4] 3} Bottom—Up“o“—l o7 g =y FaF 2l
o] 7Hg el wret A&7t ufg- zksA e 4 Ak A& 123k Bottom-Upg4)

(@)
il
-

©

A9 AEE APPHOR WYt

>,\(

==

%3 LRIC+ 448

2) & W8 ARAU FHRGE ole3] Lo ARAHFEL Fausel A4
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of o3 Ak s H&Abol ek 73 7)Al(checking mechanism)Z4] Top-DownH4]- 7}
g & frAEoloF gt Top-Down 212 DA dds}, Q77HEAH], @HEE
H]-§, @CVR(Cost Volume Relationship) ¥4}, ®FAR S, ©71553 %, OR-Y 5
o] dF 7k mEo| 93l A4bsE=d LRIC+ Hlw st ¢4 LRIC AHFoA & @~ &
2 3A BE2A ¢S A BE O~Q F5E th A FA4o] o] FojAof gt
8], 7P mEol Ao @dste] s AP 1S OF QFFo] &
LRICE 443l oAl 7h dalo] = g=olth,

Ao 2 A7)g A o' AR e o LRIC HEE7F 3 AR X & A= o

of

N
-

4

> m

. 2G, 3G, 4G9| ¥7H&¢

A AHEE L e AdE BT AdEE B&Y (29 3-2)% 2k 26%
3G9 7-¢olE 2671 A =BTS) "¢} 36714 =FNode-B)e] 22+ 2G 717 =4 o] 71(BSC)” ¢} 3G
7NAFA7IRNO)" ¢ AAH o] om Azl B R e &R upet Ao 9ol
£ MSCICGS®, F2ke] Z-$-ol& SGIN/GGSNo.2 dAd ™

LTE®] 750l 2G9} 3Gol A2l BTS/BSCS} Node-BSk RNC 71% ol A A k-fUARRU)”
3 71Ad S FHBBU7E 2= o] EPC AHl ¢ & F2ke] 7]50] 3of % (core network)
2 Foksl 53 A= eNode-B2 43 g H .

u}ehA] BTS9} Node-B, BSCSF RNC7F € =4k Wlol ot stoi= 22j2¢l &
of Y& Ao, AU =F 43 F8 Bel7t Hol A& AolBE F G

7

& AAE AARYT £ e Ao o4AT” LTES eNode-BY 7ol

o

7}
X

A

i}

N
B~
o
w

lo

i
S

28) BTS(Base Transceiver System)

29) BSC(Base Station Controller)

30) RNC(Radio Network Controller)

31) MSC(Mobile Switching Center), CGS(Cellular Gateway System), SGSN(Serving GPRS
Support Node), GGSN(Gateway GPRS Support System)

32) 2G2] 7-%-oll= SGSN/CGSN th A1 IS-95AB d| o] B 22817191 IWF(Inter-Working Function)
7} A=, CDMA 2000 1X2] 73$-oll= PDSN(Packet Data Serving Node7} AR

33) RRU(Remote Radio Unit)
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(cell design) ZHA17F tt2 22 7}d A access network)e] & A4ke] a7t Aojd o g
o &old Ao g 7Yt

MSC

|
i
% L [mmE
D S 1o,
eNc:)deBX I Sy

25 Ericsson(http://scipione.blog.me/40118221167)

Foi(Core network) @9 F7HEAE Axke] HE 2 A9 EAS 1wty Add

gog BEsly, A5 U A4 IAE vsly AR AL Resty, Bt H

2 e FE dsiMe A we] ARt wel sjRss A 18 4 9ok
7}

ok, 2 Al ol g o] 7k AR (access network)e] ApabEE] Eo

(d
ol
ol

0], 2G BTS] BPRS, DRFS, SCVR} BSCS] SBS, CIS 5)7171 = ol A o4& Aojnz
3 IR AR E AAG & o]E A4k @d)skCurrent CoshE T3 3= o]
gAY Aog wddn.

Ak dgste] A, 712 a2 o] dxdE NE EIHA

i olFsAge] A7 AT Hol= 7eRY £E8 et ME THAHE

2
i
>
oo
of
52

o
<
N

BTS, BSC, MSC 9| &7kA)& st ddsE Al7l< 2o Feldd Aoz ddd
34) =3 A T dAE FAOE 2G4 3G A AR E B4 F Sy #

T
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o ks 52) Aol wet BTS, BSC, MSC 52 sH-ebA ARl s Sdss 4
o) olgle Aoz dlguy] WEe hEFE AL AR AF Ave] BAASE
g3k Aol Top-Down 49| A3s} Bottom-Up #-419] AA o] Aol & 4H17]
7} By go)ad Ao dl4E ] o,

JSOlE HE LG, CVR B4, EAuS, HEEee 44 5o 2A7 YD
A o5l U7t WAL SLSHA ol Fol e AoIBE AR BYS EYsHE 4

<o & ALE diFo], 7]E WAL 2 A&t

rir
Y
-
=
o
)
QL
K
=
ri
at)
i,
N

 LRICE AHgste 29 #A2 LRIC+e} A 24 ¢S AR et &
O 94 47tz Hol gl Ade d38A71aL, QO o8 EUE 7P} FAE
T e LRIC+E AT op7kA = A H 22
A2l LRICE #L3 Moz A 5 AAdA FAE A3ste ¢ LRICE 4

gtk olw o EHE WHESY FAREE Ued 22 AES 4T F Aok
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>
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QL
I
o,
2
ml
Lpr
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of2
=
oo
o
i
of

T

(a8l 3—3) LRC 2 72

Module 1 4_
Xpakol & 8t st

v

PSS =Lk

Module 4 Module 3
BHN=HE - TR T P mzeaus
Module 2
2 OHA 2
Module 5 (———p zzan |+ | MOWES | = len zoan
Sx24 S=¥e
+
i £
TEY} |—————Pp(iEISRI | T | NAFSHY | = (22 BSAD
Module 7
2o B2}

— 54 —



AR, B8 A% stollAe A A7IE JAE 7158 2P0 & THE AHESIER &
T LRIC A= EYaHA 7158 L9H&S AHdatd "ok gul 258 A9 &
o) FGHEE AR oA HA LFu &S LA F
H MCP(Minimum coverage Presence) &< $AA 02 L3HA|713 Ym 2] zhebof tfsf

N BSFS 71202 WEEAE duaor @ Aol 53, FAFHE A Hio|

71%< Top-Down ®4jell #&ste] AAAS Hlwsle= Zo] T8ttt £ T3S

A B2 Adrls @A AgAEe] BEste AdtiRe] AfAde nstd A4 @

(08 3—4) WCDMAZ H=

‘WCDMA Network

Wi NS

l Prepaid billing server ]‘\ o
¥ et 5,58
b
e GPRS Support Node

R raffic
¥ \ ) > . I )
l \ ~ = -
Top up system J \ ) s
v : v Over/ : y GPRS Support Node
Prevaid -~ ¥ s CDR callection ~ +GPRS : Gen: ral Packet Radio Service
VVNO | < ance notification ] \ ~

LT 3 l_" systems

3G Prepaid MVNO (transmission circuits)
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=
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3]

pal

rlot

o3
T

T YFOoE W3
LIRCS} LRIC+ 25 &

(Z3-10) Zo[E .- S7YE 212 U oAl

] - o |- [ g
2GCPE Handset - - - - -
Macrocell: site
Cellsites acquisition and =+ | 0.000195

preparation and lease

Macrocell: equipment
(omni sector)

2G cell site | Macrocell: equipment

equipment (2sector)
Macrocell: equipment ~
(3sector)
@ A= - dud 99 A7KCost per cost driver)® BAAA 5 B3l A T

97he ¢4 LIRCS} LRIC+ 212} 4olahi 2 g3,
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H3-11) o= - M| T[T} oAl
T 08/09 14/15
2GCPE Handset -
Cellsites Macrocell: site acquisition and preparation 6.08 LTS
and lease
| Macrocell: equipment(omni sector) 0.02 0.00
2G cell site ;
; Macrocell: equipment(2sector) 0.11 0.09
equipment :
Macrocell: equipment(3sector) 10.28 6.19
Cellsites Microcell: site acquisition and preparation 139 112
and lease
26 gell site Microcell: equipment 1.26 0.91
equipment
Cellsites Picocell: site acquisition and preparation 0.19 015
and lease
26 cell site | o el equipment 0.28 0.20
equipment
@ dx¥-35349 $aService Demand Exists)= oS3 zZo] 0/128 %73t} 4
=548 £8E $5 LRICS LRIC+ 27 Abolsh & gath.
(3-12) Y- SRYE 2
T& 08/09 14/15
2G Incoming voice call 1 1
2G Outgoing voice call - -
2G On-net voice call - -
2G SMS - -
2G MMS - -
2G Packet data - -
3G Incoming voice call 1 1
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Jhsh @ AEWEAYY 28 Fao AFIT
(E3—13) d=H . S/yEY M£e8

T& 08/09 14/15
2G Incoming voice call 0.0142 0.0084
2G Outgoing voice call 0.0131 0.0082
2G On-net voice call 0.0259 0.0160
2G SMS 0.0000 0.0000
2G MMS 0.0075 0.0050
2G Packet data 0.1129 0.0748
3G Incoming voice call 0.0101 0.0058

T8 Wiz | 1213 | 1314 [ 45

22 26 0.0086 | 0.0085 | 0.0085 | 0.0084
q&28 36 0.0062 | 0.0061 | 0.0060 | 0.0058
Blended 26 66.1% | 57.2% | 49.0% | 41.9%
Percentage| 3G 339% | 428% | 51.0% | 581%
4387 4408 07802 | 07494 | 07194 | 0.6921

L}, Ofcom 2&4+¢] <=5 LIRCS LRIC+ 2}o] 4
Ofcom 2&AHe] 44= LRICS} LRIC+ zo] A< Awrm, Z4 @ U7te] Weeh @ &
2 ©91971e) 42 2, @ mark-upe] Aoldt Aoz yehdt) olsl M o2

o2 ZA7he] Aol e vk

Al
o
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D d7te] W9
Ofcom &A= <=4 LRIC AH4 Al, LRIC+o| Al A7 AF AnlE A 9sla Q)
LRIC+el A= 2G/3G License fee, 2G/3G NMS(Network Management System), VMS(Voice
Mail Serven)& Zgsla 9o}, <4 LRICAAE ol Agsta k"

2) aad T dvte &

929 GYA7tE HlwEd, 98 94"E sty gREY 8471 ¢4 LRICHA]
S Yehd )
3) Mark-up

LRIC++= location update % non-network costE mark-up gol] whek, LRIC+$} /o] s},
Ofcom 28-S HH, LRIC+= <4 LRICE AH43 289 2008 A non-network cost

(administration cost)S A HI~EE wj¥-3le] A4 s T}

[0 Mark-up due to Location updates
= (Annualised cost of subscriber services due to location updates + Incoming call legs on
which to allocate the LU cost)/Incoming call duration
= (Cost per incoming leg)/Incoming call duration
[0 Non-network cost mark-up
= Non-network costs which can be recovered from services X (Proportion of costs
recovered + Service demand)

% Non-network costs which can be recovered from services
=08 non-network costs X (Inflation rate during 2008/09 x Proportion of financial year
to be taken into account + 1)
=£166.4697F X (3.23% X 0.75+1) = £ 166.469 7 X 1.024 = £ 170.494) 7}
¥ Proportion of costs recovered = 412~ Cost recovery + % Cost recovery
= (Service cost, including a mark-up for location updates <+ Service demand) + % Cost
recovery

35) Ofcom3} Arcep?] &4 #AH&E8E A A e (FED 1

36) LRIC+Rt} @41 QA7t4F0] =& 57 24 Cell sitesMicrocell/Picocell: site acquisition
and preparation and lease), Backhaul(16/32 Mbit/s microwave link), Backhaul(Ethernet
microwave link)
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A4 AT FEARE BEAA L APy AT

A1AE VoIPS mVolP AEAE AYA A+
1. B

Yol AE 20099 o] & ~ntEZ o] &7} F438] 7Vl wet o ZeA oA
FHE AFHE 2ot JE A EHo]3} mVolP)7} BHitsles Aotk A5t Fo] B
WA e myolPe) F4-e o 47 Wole) FujE ok BA6l, MNO $4mEe)
Ao b ATz 9 nzgz 2o AR b & WESD Ytk 53, Skype, vhol
¥ Z 5 3rd party mVolP At Akl 93] A5 = mVolP2 MNOSHe] 2423l Aok #A)
7h flol HF o] &A47E o] &3k MNO| ol i-< w2 AFshal otk @8 2 Ast
ol A mVolPe] &4t w2 MNOY| ElolE W& 717 A9 74S A4sA at

= 43eln, A3 3rd party mVolP9] e MNOYAAA & A MEe] #4as vt

ot A4 MNOo A& 97 72 ZAZ A ARPU AHEARY mVolP AHIAE Apdkstal 9l

or " ol WEHAT Adste] A o F FUE EAZ} AV|E1 Ytk
Ol B78ty, g8 02 E All-P 7]5He] 4G M ES A St me} g5 o2

SR 2R A Fe ASE AEH, o) HHAE HE
Hasith B gAdAE 94" 0z €3 VolPoAe A=
g oo} HolHS o] &3t S F3E AlF3k= mVolPol

2. mVoIP9| 7id ¥ 23 ugsa

7k mVolPe 71 2 VolP¥e] vl

mVolP(mobile Voice over Internet Protocol)E 2uY #7Al 7]uk3l VolPE A e 4

37 =Y MNOE 9302 o] 50& 53

g mVolP o] -&& FAHAWLGUY), ¥4 (¢
541 9) o) ’del AAA ZHIA AR 58(KT, KT), Wi-Fig &% mVolP2 25

3¢



Atk VolP7} 2~mtEE 5o Fujgda FHUES (Wi, 3G, WiBro, LTE )& 53l
AZHE ousty, AdAe ZHo A VolPZ mVolPe fASHTE mVolPE AlE F4 9
w2} O MNO7F A4 AlgstAY, @ MVNO o] MNO9te| o] &A kol 71238 A3-3}
Auk, @ 3rd party A A7F MNOSHE] ol &A1k flo] AlFste Fele 7R & Aot
A mVolP& 3rd party AFdAtell 9@ ~ntEE of SejAlo| M9 Fe 2 A Fshe WAlo]
kel B, VolPE F2 SAAYA] o8 AlgE™ HE Bir|s HeE Fopis
A7k thpolth. hARE, W o] & Ao §lo] MER Wa Foilky AXEY AR AF
HAY, E& ofd MEE Houx oy WalH 23 759 YFE ST Aulx 7}

WA 2R 2HFS 7152 FRE FSE 584 g,
(08 4—1] VolP S0Mef M5 X2| & 58 e

g NOg
= e V01PN 2(SIP Protocol)

- = =p SHEY(RTP Protocol)

Number, Number,
IP address IP address
(OO R HE .
Medla Path TBIEIIE T

ERhE g ey

(3% 4-1)& VolP 3elA 9] 25 He 2 58 QS Jepddh VolPmVolP £3H) A
2Hle Z2EZCP & RTP), &4 2] A28, AolEgo] Al2~H, date] HWe SW= +
At} VolP Z2EZ S AojA s S 918 SIP(Session Initiation Protocol)™ ¢} w]to]
(24 %3DE A sh= RTP(Real Time Protoco)” & FEAth VolPAFYAHE B8] A<l v

38) SIP= 53 A2 9 F8E AT AsA(L/AAN HE AL, P 74
stvl ZAE Al2"E AX AR

_|_,

Z ¥
=

ol
W

)

EKs



EH AellA Ao AZ H&E(De FFetH, AAZ Holgrt 25 YEY D AEA
9 A& ISP 3 &s T gAdd

A8 A28 (Softswitch/SIP server/Gatekeeper)e S1EJ Ul A3}l Al PSTNS| w§H7] 9}
22 9%gs sy, tgARe, s 84 9 ge", 4% A2dHde] A%, A
B7bAQu 2 AF, F5& 9% CDR(Call Detail Record) A4 7% 52 AlF-3th

Aol Ego](Trunk Gateway) A|2~€l& VolP W3}t /%A A3us AAsty A13dd
Al ESol= EFEPSIN, 3G $)# PEY ASHAAE At wt]of AoJEg o]+
VolPe} et A el vte] FejE 2 Wol Bx
Tk A vioju)dl= Ao Eg o] AlxHe] o gtk

(m)VoIP UXE (m)VolPo] ojB A Fa Ao thil slego] D AZEY S Q4AF FA
g, 2TE] T Y, F4AZe] 4ot} FH L ofdRZIMAY S E WEs}
T AZESZ AYAEE 9 £ 587 o] &S 98 A& old wet F3} F4,
CPU ®ate 9 ©lolH ARZFd F&FS vHth PSIN A ¢, 64kbpsE 7|02 &
G.7118bet EA)8kA|RE VolPe] 79 tidFo] wte} 457t bE o8 71x9 2d&
A o] g3t F87E o] Fo{ A7) Aol Fdnegotiation) T & AHA I of

W SHANS P A S4B PR} QY £ FAS AAJES 11

mVolP 5 58 9 Jo] BE A4 AL O (28 4-2)9 o] ek 5 Ytk 2
AN BEAE Aol e B

o®
2
>
.

Ir
jus)
=)
S
m
o
ol
[
X
o
m
o
o

it
of
_VJ_
ok
rlr

N

39) RTP= AAZE HolE(&H L, HH)E A

22 Uig A5H, 9 F AAA7E 27 B2 VoA 2 Ao g dtel 5
g St 49 WAsE o4 TdzE 7 P ME YEND 45HEL B 2
Alo] 24

23 fZgA oA AYL Y3 T2 E

¢

>
N
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; £t 27245y nyo
P’ ,,,,,,, IPymesom

. o] FFAIAA B oo]gA Hoof mA= FF

mVolP2 o] 539} && AR Ao e}, 7]& o5 FAMES A F
& = 9le AAEE AY Yo 3] 3rd party mVolP& MNOHe] 21 A9l A e &A
glol mVolPE A3l mel MNO9| S4uE 4 918 371 9 A4t % 54 o A
& =eg WA QU

Oe ddozt: AnEE JEYAcH FHZ AFHE T8 mVolP HH2E 53
EANH A7 2 AR FA8 G2} 7hseith vlolE gojgko] B Az 1At o

oJE] Hul2E S4 B2z AR o] 48 A9 o4 2R 94 aF ALED
7} 243, A7kel A 49 f<lo] 2748 4 Utk mVolP o] & ko] e} MNO
7} RRESE JsAY dgHoR a3 dskis 5o A4 3 s} s,
S SNSSH B o &7k Uzt B e Al zoln), mVolP B4ke Rk Qe £
£ AAY AolE 7ojd 4 stk thek, mVolPo] QEIAIAbe] Au| s TEEF O
g ahibel AWl 2] AR $eo) we} mVolP Sato] B 4hgle] ko] &

v QS 1A AUAE BRAsT

e
-
ox
|

ot mVolP A% A
Ovum< A AA €A wiZo] ‘10 6,580 ElolA 159 6,530 28 & 7+4sa, b
olE mZ& 104 2,4229 oA ‘15 3,747 @HE =713 Ao7 Awsn 9ok

[0
=
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FA1HOR ANEE ol 371 9 RAlY AEy B4 B2 HolE B Huz
@A) 73 Axe] SAHoE 40 72d s} BN BT Ak,
mvolP A2 AZE 913 AUl ool wheh FF mVolP AL vl § A

Aoz B Ao AYHt mVolPE 53 5AmES 55T AENY ¥H
ANAA B4 71908 7HdAL 719k g0 AFo R 78 mVolPE AlFshe AT $71
& Aog A A71H 2= mVolP o8 #7o] A WA H WA, mVolP gito] &
g s Aoz o4H) Juniper Research(2010)0= A AlA mVolP o]-&x7} 109
3,850%F oA 151 49 53105 Hog, wlEe 109 959 DA 154 188.69 EH
2 371 AcE Hista 9ok(zh CAGR 63.7%, 81.8%).

3. VoIPO M2 H&EH S& X mVoIPOAML AJALH

7L AEAES AHE o] g ARIA B9
HEHE7% A3 1750 2w Aeddsgolet F el daten
S 93 YUY YA 2 MR O EYASEEZ TAE EAYS ety ey
B Yok ABUASAT A5 Yol A 7IHEAARI AL} WHEAA
JEHUAS Y] Be AT wat 2AsY, ¥ BE AT E A3 uf

£ 7|22 Agsta 9.
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A A& #AQAR 4T AT fAGT 3, AEUTL R4T AHURINYAE
A st 2 AHoR, AHYRS BEdA e AHUAE AR A9
A5 A 2o o Jolaht Aolth Fale 4% VoPE 24E 918 By
AN E AT AT AEAT AR H B,

Qs HEEHEE ABUT AL AHUARNN FEFHEE TR
ARRT A ARDAT ARl ZS AHUT SRS} AHYASE Aol
2 FAS, BIBAALAA DA E 7 RHO

—

i

)& ol §3hE b2 HUABEER) Y QY FAL AR, o] 1) G EY 5
AFAE ARUHSAYAR FHAT Ak B, AT A& RE AR YA
ASESE MEY HEBE TR YUHES FAHT Yol 21% AHYREAUA
& QEYS AEEE wol 19 YRS M Aol A B okt

r [e]
v}
pory
>
o
B
>
o
o
:(I)L_r‘
2
f
il

© AlPEFH, AClE 0] th7te] thal] A Z(PSTN,
o] 5%, B JEHUAS AAZDAGATE S JABUA ARG A A JAB A S H] A
&858 AEd ZYE AHI2AZAA Y FEHEE PSIN BAAA S FLdith F,
HhAl 2k 2] E(Caller Party's Network Pay, CPNP)Q & o whe} AAkghe),

2. mVolPo A o] AlAH
VolPe| 4%, 54 S48 DTEHA H2aFE ol ol SHoAM o 7kA A
o] BL glol|, 6 M3 STAHFANE FEFOZ e A T To) Rl WE A

of 7]Hkste] o] FojA|= FEIF FRE o FIon, o & o] &3t VolP AARAIA F

i1
i)
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H AAE 2 AEH 75 IFE BT F AN, o] F ol &35t FEAHE AA
VolPE Z3A7]& Aol 753

a3y, (m)VolP= SIP(Session Initation ProtocoDE E3lM F2 FHHL. Y F o=
SPE At s A2"l(E164 5ol obd, U= AH A FA7F 8715 URIUniform
Resource Identifier)s 2/EAZ o] §3t7] wjZoll, A5 Bads AA FAITh
ojof whet, H&HH HH glo] AENES AH o] &3l He £ZE o ofEAA
< )&% §FE Y ASAAANA TZsrI= A gk mVolPol A& Vo9 739
Hln g o o] & Hol g3} #AH A ofo] - A, o] HHE A =4 F&
e Aoz FEA7A HER, mVolPolA o]9t 2 EAlE BS AA 4 Sk

dey o] EAle % T4 L ddste] unlEolok st AR Bl A%
o AFHA A FPFEE 3, B AT A= VOLTE 2 VoWiBro HEE 7o
78l defARt 1stesE g

e
bt

=
o[

VolP9] Fdo] dgdozE mVolPe}t FAHA AlA(session) AlE $lollA o] Folz &=

sk, A4 A AdolA HEE Foihe mVolP ArYAA 275 E 4%

A& #9 o5 =G VolPt #AE FEE fAlste Zlo] A4HT 2108 B &3,

MSN, NateOn &9 41 JHY AN s&ste vAdA 22395 7R 2, 35

o) sl s a7k 9 3rd party SIWel 93 mVoPAIEE @A) HEA T T2
Sl

mVolPg o] &3h= 75 48l webA Wi-Figk 3G/4G% 5 ol & 7@ We AEshe=
Aol 755tk &, BY @iy)oA FA T oL e o] gdx] AYE 4 QA Hr)
o] 4% A& 5 9 arbitrageE 91, £&4 AXE I = AA media paths} A
glo] A& 5 FYaHA & Ao A4 7o B & A5HE £A= Al

ASA AT 1 &3k, media pathdAldA e A2 A4 2 usages FEH L9 nHAME)
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| A44dE 7o Holn, o] F3HER Gedidts FA % £t

oA Aefste= Ao
oz & 3t

= Ao

e

A2d MYNO FAHEE A4 47

5% WAAA ) WAAYAT 4893, MINO AE7 EQ8el Heh MVNOS| 2}
NHEE PR B A7 Bashl Hek S8, 4% A4 2 MVNOEul
MVNO)'Z¢] g AFSa Qi P4, 98 MINOS| HAA& 88 74 B8A
2 A 5L oI Bt ok oo ek 20104 129 BEFAAAAE ANF
AN AHOR AEA A5AE §F tel TR MNO 5 2AAUA e A
SRAL FAT AL WA Ak olstol A MYNO HAREE AR A7
WA BAAARS] HBREAA £§ 2 MNO AE £ Z%E 4sjE

7h AR FEHEAA

20003t FHERE AqrE 7S AAG AR A BASAAGATL Al ne, &
AAFAA G 71— EAARIA 2 A Ao thel =gkol Al7IE A o] weh, 4
2010 3¢ A7 SAAGR 20109 9€ A)e T3l 71— EHAY AL 1A
9 A& st

WA ol A7 A EAANY AT} 71D A A E o] &ete g ol &k
TS ALEE gl o, 2010 3¢ A7 SAAEY N A dd 23e AAlskiTh
ojof we}, BHAAAE 7TAYA G A E AU S Tl d5HE 3 S
AR 5 A =

40) £ MVNO(Full MVNO)& 54 7F Ak & i3} 7ho AMM AuTS MNOE B
B A3y, ymz BEE 54702 T35 MNOY e 79 o554 A
Hl28 Al A A5HEEE Bidte AHAE 9n|

41) 454191 935(201D), p.2.

42) 20109 3¢9 A7) 54 A wE 7 -EAAAAL e D JRE (RE3I)

Eignl
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(E 4—1) 20104 38 M7|EAMAIAY JHN LHE

% A%

A29z(o] gkl A F) O - A28z(o]gofe A 5) @ -

>

=

® BATAAYA EE RABAAGAL | O EFAHAIFRE AGAAANA T
AREANLAS AN FAHALUE o] | AW A gJo] A-erke A B Wl
$3HE 3ol 1 AFANMANY o] | Fof Bihol BAH AFe BEIYOE
of tlstal Alate] FAo o3 ol gk | AR,

& Hg9

FESAEs s 20109 39 o)A AR BANE S T 85Usket A
SHE frestr] s A7 SR AV 7] SAA 29 EujA5)e Ad <
df =ujAls AES dWatetdlth ol F, #d 1A B Tzl ol AlAHY,
MVNO Al= =9 51 8435 93 7]ike] vt = dn. ool whel, 2011 74 dA) 137

[ MVNO A% 73

*MVNO AREYS e HE AA

— A7) A - A&C10. 9. 23)

- A7 SR AgE A4 - A3(10. 10. 1)

s TRl A T FAIG ALY EojAl e FAN A o ToujAl g 2444w 9 gyt

o Aol B3 7|F(HES 1A 2010-423); AA(10. 11. 15.)

«SK2 g Fo TujAlE EFo) gk Al (1l 3. 9)

« MVNO &3 Aulx AANE 8 Aok npE(1l 5. 16)

s T2 AlE Zhel =gkl A (10, 7. 20.)

A5 PHEANS A1, pl

QRS THF UY THEL AURT BHL B OIFEA AUAY HUFS8E

43) MNO9| #3|AkQl SKEI G =9} AlolEl 2 A9 7]&(85F41 94 3](2011), p.3.)
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welol, 9% EU 9958 ECol A48y Azl e 78 ol5RelAe S
(Market 7) A14-& B431E H40IH, 94 MINOE a9 4] AW AQAZ 445
of A U B, HEE TA 59 IRE FAFL Yok ol HE 5, 2

2 5 MVNOZH 438 EU 2718 $402 MVNO 2848 4494 ¢ 249,

7l =4
D o153 A% s

20108 2 7)1E 5Y9 AT 19HEY o] FHE BFES 131% ol=2n"”, T-Mobile,
Vodafone, E-Plus, 02 & 471¢] MNO7} &A) &t}

E 215141 71321 BNetzA(Bundesnetzagentur)= MNOOI Al =ul 4| &2 F-& H3}a1A] ¢k
A5, MNOSF MVNOZHe] 394l A& &3l Z=rjAlgo] o] FoiA 1 9t} o]of utel,
20100 99 #A) 10371¢] MVNO7} Aul A& A23ta glom, o] % 2/ AgAE ga
MVNOH B2 Mul 28 Algsta Yh.” 20109 F4u)E9) 7]F02 F2 MVNOS ol %
Ast N A4S 147%9 o128, MVNO7F @438te Ao vehdtt

MVNO,
14.70%
02,12.10%

T-Mobile,
30.10%

13.30%

Vodafone,
29.80%

2= Vatm(2010), p.22.

44) EC(2011b), p.5.
45) Ovum(2010a), pp.9~15.
46) Vatm(2010a), p.22.
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20083 H-E AR o] TSt SARAHEA L thg F A A ZHEA ol A BNetzA+=
(1) ARAFEAAL 224 100%S AZ- /&), (i) dE Fege 34, Gi) A9
AHS 38k, 47) MNOS} 270 9] ¢4 MVNO™E Aol A o] SR 449 A
A A} A= 2] G 3ES T
BNetzAE A A ALY AR A A3 MNO9 MVNOOI Al BIthH 2 o &

9k HE& e & APATHAl AR5 FAsta on, SEAMVNOO A= i) HIAPE SR, i)
) FtAl Q55 FIstait

m
tBr
=3
o

>~

T2 47 MNO 271 ¢ MVNO
O X
AT AL ARAo|7 BTl 7]Fol 7] %3
i IR S CEEEE PEEREE
PEEE 0 x
1508 Wil A AR A

25 EC(20092), p.2.

2009 7€ AA koA BNetzA7} MNO9F MVNOOI| Al BIth A A 0.2 F a3t ofF-5 4
o8 et gk A, MO/l AREoln R 7 ze] /2% $EHE TS
23 R, MVNOSIA S $EH& % glol vabs 2
£ MVNOSIA $34 vIAE SR8 53l JEAE ARE AT 5 A€ J0E Be
stg7] otk old s, ECE YWAOR AYATS JBHES et A2 7

A3 QIARE, A A= A A AR BE B HEets Ao HAHAE

47) 2719 A MVNO+ Mobilfunk®}t Vistreame]™, host MVNOE= 25 39 A Akl
E-Plus¥
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A3lE e A9 &2 FYsA A4sted W%

okth. o] 2 ok S, ECE MVNOJAE F5 4978 248 A& A¢sAtt
EA, MNOIIAIE 7t 718 W&o 8 APdAl o -8 F348 v, MVNOIA =

AETHA R The Hatgh ol MVNOOIAl B vlxd oRE 5& d7i7)ie

A& 8 dAol 383 B4, A AEAE B3 A= HEa g AW
A& 4 9le Ao g A3l olth, ek, AH oz A7zl MVNOY H&e g
S ste A, A AdAA Aed g4 Feo] 2ud 208 Boly] wEolt

R

o
=2
=
o)
)
(@)
rr
r*o
_,d
E
1o
m
>
O
o
i
oxl
o
N
=1
f
>
e
_>‘~l_‘
=2
R
02(;5
oxl
—
o

A 45882 (X 4-3)3 2tk E-PlusE A9 37) MNO= 488 B3 &d7te &
U HELE e AAsY o, E-Pluse WAt & 53] Vodafones}t BU3 &
F02 A& 984 489S 4439t BNetzAs 44 H A7keFolA E-pluse] H&4528S
AARsE A4 9 JAE5a88 A4S B3l e s YoM AYAL 458 4
Aoy 337t g Ao 3ted, Vodafone®t 59¢ +F22 4588 e
AT

J S B AMNAHELES AAST Aok o] wel, Mobilfunke host MNOS!
E-Plus®t Y3 4282 A 83t= vl Vistreame E-Plus$t 029 B F£FA A
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(&+9]: Ecents/H)

T T-Mobile Vodafone E-Plus 02
@A E EFH&5Y7) 3.38 3.36 2.68 3.39
A d&880%d) 3.38 3.36 3.36 3.39

(b)—(@) - - 0.68 -

75 EC(2011b), p.3.

2009 7€ BNetzA7} Al&d AA <t o), EC= MVNO
2 AAFAGES Aty BE ARYATE U HELE AT A SRt
AFsHAT ol me}, BNetzAs= @A AdAE D3 ol Jler, 2011 Fol ECel
ARZxGs AT Al

fo
m
1pr
ko
o
bt
rjg
N
N
r!I.
(o

. 299l
D olgAst A% AL”
2010 & 712 29919 o] 543} AR = 54377 o' QI 1Y HgE
116.3%°] ©]2t}. Movistar, Vodafone, Orange 5 3719 2G/3G MNO7} €413+, 20061
3G71uke] 4 A o] 5B ARG AR Xferazt Aol WYt

rlo

(a8 4—-4] 24l o|SXe AIY HRE(0104 T JI%L 7|ZF)

Xfera, 3.93% MVNO, 3.52%

Movistar,

20. 29% - 42.27%

Vodafone,
30.00%

Z8: CMT(01D), p.7.

48) EC(2011c) ¥ CMTQ01D< S4 o2 A
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20068 52154171321 CMT(Comision del Mercado de las Telecomunicaciones)= 71 3
7N MNOOI Al Zuf A2 F-5 Fatqdet. ol whet, 20099 7€ dA 209971 ¢ MVNO7}
Mul2~E AFsta doH, of F I AdAte ¢ MVNOFE = Aul 25 Al Fstal 9l
o} 2010 T 7]E 22 MVNOY o543t A% Hf&S 3.52% o]t

2) ol 5As}t SARIHEANT A 5F

2005 A A AAEA A CMTE= 37) MNOE /ol A SR EA 49
WA AR A A BT, 2006~2008 Fore] A2 83 FAE] 913 glide-path B4 <
A g3ttt o], 2006\ d A5 MNOSI Xferazt Al&bol]l 2¢)dte| whe}, CMTE Xferag A
W AAYAZ AR sk, 2007~2009 S HE Q& S AT =, CMT=
2007 €k MVNOSH host MNOZEell RITHA A Sl & Q& HAE A9t fo]Ho] ¢l
g1 #dste], 94 MVNOQ Euskatelol 7l host MNO9} 593 #4288 43 as
o 7333t

2009 F WA AEA A CMTE (i) A FERAL 2ol A 100%2] A4
8), (i) 29784, i) g Fojg FAE efsted, 370 71 MNOS} 17] 414+ MNO(Xfera)
3 970 & MVNOE 7HEol A9 S8 ZANHEA ] A AAGAE A8t G T

>

o

CMT7F 2 A AP R B3bdh o 2E (& 4-4)% 2ok
(E 4—4) CMT7} 2ofst AIGAIE o2
T 37 71 MNO A5+ MNO(Xfera) 97) b MVNO
FEHE O 0O o
ul 0 0 ®
A2 0 < 2
geag | U1 BAA (712 WNO A5agra | Host MNOSE S92
T | A4 28 AA(Glide-path) (Glide-path) A4 8& 4AA(Glide-path)

22 EC(2008), p.3.

3) MVNO 2l d &g AHguka)
2009 CMT= 370 7132 MNO#| A&%2.&< A4317] A3, 917k 7] 23 TD-FAC
(Top-Down Fully Allocated Costs) %8S o] 43519t} @A, CMTE BU-LRIC 28 & 7
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ol lt7] w#el, TD-FAC 282 o]8-stof 2009 10€5E 20119 104744 24 &
o A48 HEaguhe AAsgh

CMT& 419+ MNOQI Xfera® 2006'd 21§} o] % 7FRe AAE 24544 Zhon, vE
93 7% A e o4 gieo] B AR oH] T B v ES fEdT T ddka)

gtk &9, XferaolAle AR 7L H35 A 4okr] &, 7]1E MNO2| &84
oA x%E taFe B4e A3tk

MVNO®| H& &3 #dste] CMT= dA 2~ B F58okshe $TAA A Xferaz}
A3 223 4ol 9d MVNOAAE 5Y8A AegAs gt 2gon, 9
MVNO$} host MNOZE] B4 29l "4 0.8 742 Adatet 2to] Yo gota Fehate
t}. ole] W}, CMTE T&Al A Ao 7128k MVNOOIAIE 371 712 MNOSH S5
A dAAA HE9 8 FAE RHsd

(£ 4-5) AHQl O|SAIUAIE HMHEZ22

& ~09. 10 |09. 10~10. 4]10. 4~10. 10{10. 10~11. 4[11. 4~11. 10
(@) 37} 7]& MNO
97] 93 MYNO 0.0700 0.0625 0.0550 0.0475 0.0400
(b) 41+ MNO(Xfera) 0.1042 0.0892 0.0751 0.0620 0.0498
(b/a 148.86% 142.72% 136.61% 130.51% 124.41%

A& EC(2009D), p.3.

t}. 71e} EU 3439 MVNO A HEE A A
Ovum(20102) w23 20104 11¢€ &4 157) EU 3] 9= 2 22 Ego}, Wrlz, A
=, 5, ygds, 299, 299 § 7/ 707 MVNOE 718 gel e 427 44

el AMANGAR AAH Ao YT o F 23 MddE, Q2B ol

A= AFE MVNOS R £L Q&S &5 A7SEAIEF L2 st 28T o

Aot

49) Ovum(2010a)°] A
d, J8]2, ok F‘&JE 15‘1“44 %‘ﬁj
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A sk,
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riteit)= 37§ MNOSH 77§ MVNOE 7HE ol Mo SR HEA A A A AGAE A
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of
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33h3}

2010 2. 2Ezjole] F4l5A 7] RTR(Rundfunk und Telekom Regulierungs-GmbH)
2 20083 = MVNOZ Aol 21918 Mundio MobileS 7} vgoll A 2] 343 2Hal 7 &A1 9]
A A A A2 A A3k, host MNOQ! Mobilkom Bt} & 34089 248 4= g2
sttt

2) 71&t =7}

20109 9¢ 29"l o] A4 7] 32l PTS(Post-och telestyrelsen)= 571 MNO$ 37 MVNO
S WEel MY SAAHEA G AMAAGAZ A8 o] F 719 A A AL
AL 470 MNOOAl = 54 &, A&t 370, SAEe 2 A&e8 4 oF& 73
gk 2010 AEA A AAd AR AZE 1) MNOgH 370 MVNOI A= 433 &
2 FAsL YA HEa s AA TS Rt ojg o] 7]1E A AL A}
S AEA ARE A AAGAR ] v A o2 oS gl whel, PSTE 20109 9
4 ECol A& ARzl & ol Bold A& 285 A 83 sttt o] s
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o
H
w
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e
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o
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TEHQ AR A7 FEL e 7\ 23k YA A LR stk
20083 9¢ dinf=9] FAl7A7]#91 NITA(National IT and Telecom Agency)= MVNO

}l Barablug 7WEWIA e FAAANHEA G A A AGAZ A shaL, vlapE, &

50) EC(2010a), p.A.
51) EC(2011a), p.4.
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oG N, AELE A oFE FAsdth NITA= Barablu®] 2 &8 &S 29
I x29o], AHEY HL£Q &S WX vt st AL E Sk

20083 8¢ HT=9] FAl7fA 7132l FICORA(Finnish Communications Regulatory Autho-
rity)= MVNOQ! TDCE MERelA S SARANHEANG] AMAAAAE AR sk, &

44 0 A& ), WA 9 RE Rsgon, 4 A oRE B3
okt ol SR Le AEPLAN 20 A 27 HAHA PoEs

3. £2= MVNO XS T MNFYEA O] AALY

A G7HA| 25 MVNO A &5 A4 e A At ta3 2.
AR, FHE A CE MNOSH sUsHA NEdAA e SAZAHENAAA ¢ MVNO
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F X (1+RP[+X)
222011, 11. 16)

=
=

* RPI: Retail Price Index

O 9= Ofcome] 23l
52) LGU+ A




201020119 A& & AN F4H8 HEae FEANECINALNR) HAdS T

B8 A 5 BAY TR AT nS HE5A Ay en, #4185 719
Ao AAWEARFTTN LR A&E FE317] 9138) FITx 7350 JAEHE 263
of H&EE A3

ool tiall, SKT A 3l& ol we} Fare} FRs1A L7k 458 S5l
= 7HIAAE d7FE At ke thd AEVE B astte oA AAEAT o9
AL LGU+ T & Avtell A Fxbo} RaatA dsste d7te A9lsta, Ao
o209 A3 §9 A7} p5d o AUAAR AVFE AT vt o= oA
& AABAT W, AASDSE 20109 AUHst HEa s FAA FAA A
of tiaf FITx 75 JAIEBE A gt o, AW} 7hdAd =2 Aotel i) Hol &
ARt Qs AAE frdE vgthe REE S IAEE 47 HAE HES Pavt 9l

e AL AN

g2

W ol AWy ug
FA49 FHARAZ 93 FAF o5 AMEAY v gl hANE FES Bastrhe

ool A7 Yot KTe frAd tal 5L 93e A887] A, Al 7hdAd

53) LRIC+Z A3 2010/11d A& 282 2.1077ppmol ™, ¢4 LRICE A3 H&EQ &
2 0.8894ppm
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SH EE B A2EE Fole] ATHE ANAZ AFANBAY A8E

A3%, A9 B ALz ot} AMBE Foe Aulzdn FAST ATk £
AR 28 AW NFAIFFAREANN 22 TR 3A AHES 74
Stk AL BAAG FYT FHAY o] oA AWASRIp 2] 3, T3}

Ao] Jolahnl ASABRIAH 2olR, FA AHRIA M A ASTS ARE 55
E7h FAAL BETS AH N2 ANY RAAAU2E Ju e,
B9, WA HEHEI R ABRE ABHES Ba ABHE AR

MBI2E (E 5-1)¢k 2ol TAH 2 qrAgstal .

(& 5—1) HERIMEA BF U AEus
T il
AT EHEA ] 2 1544, 1566, 1588 &
TS AH 2 MAM B A H] A 0502, 0505, 0506 &
FHEA D A ] 2 161, 162, 082-15, 082-16 &
FAA L FHG A2 080, 1541, 082-17, 1595 &
BHEAZ A8 2 060 =

==

AgAr| 2o AU TR 2, JfdHEAn 2 8 7tEAR| 271 ol H=

AN SFHEE AHgete] AT o glon, FEEE JtEE BT MU 2ATAGA
7h ARk @A A A AAA HEFEHEE AT

FAALFFEA N 2ol = 0804 HI 29} A2 S HEA W 27E Atk 0804 H 2= 1
Ao F&, Ao, FHA 1A HeFE 7ol Al FHdtes Aulzolth 2dzte

SAHI2E WA A2 o 8A7L EAF WEE o] &ste] BAAIA BHRE
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GGSN A 9 A £
2G GSN/PCUs
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2G Licence fees Annual GSM licence fee A €] A £
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Interconnect facing
2G MSC ports- e o ‘
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Interconnect interface A 9] A ¢
MSC: processor A 9
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Backhaul Fibre backhaul A ¢
155 Mbit/s leased line A &
155 Mbit/s microwave link A
BSC/RNC to MSC links |2 Mbit/s microwave link A &
32 Mbit/s leased line A &
32 Mbit/s microwave link A £
2G BSCs BSC: BS-facing port increment A 9 A £
Core transmission | Fibre-based ADM A 9|
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