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SUMMARY

Spectrum is a scarce public resource and a necessary factor for providing services in radio

industry which represents broadcast and mobile communication. Since the technologies of goods

and services using spectrum is developed, and there are more needs for the products, spectrum

management policy focusing more on the market is a trend over the world, rather than just

managing the spectrum to avoid interference. In Korea, the impact of spectrum policies on the

market competition is getting bigger as the wireless sector has weighed in communication market

and the barriers of obtaining business license is relieved.

There are many previous studies related to spectrum policy but not many researches have dealt

with it on the side of market competition. This study has contributed in that it studies the

meaning of the spectrum policy for fair competition theoretically and empirically. The spectrum

management policy can be considered as a tool that limits the market entry directly and

indirectly. Spectrum allocation sorts out the initial spectrum users and limits the industrial entries

to the market, and spectrum trading and leasing policy limits the industrial entries through

secondary markets. Also, spectrum liberalization policy can make a change in the market structure

indirectly by allowing spectrum license holders to change their uses and technology, and the

spectrum reassignment and redeployment can affect market competition by reallocating the

spectrums that was allocated already.

This study analyzes the effects of spectrum policies to the market competition and the current

spectrum management schemes in Korea and other countries. This report suggests the direction to

improve the spectrum management system for encouraging the competition in the market. The

direction of spectrum reallocation and redeployment for revitalizing the market competition is to

lead new players to enter the market and compete freely, and at the same time, to make the

environment for the fair competition among existing operators. When allocating spectrum

including low-band spectrum, efficient spectrum use, future technology, service development, and
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active competition should be considered.

This study also analyzes the issues concerning spectrum auction and suggests a scheme for

auction rule making that works best in Korea. When the existing studies could not analyze the

effect of spectrum auction for long enough periods due to the short of data, this study analyzes

the effect of 3G spectrum allocation based on OECD countries’ cases by using data between

2002 and 2006. Empirical tests show that the allocation method and the size of spectrum fee did

not affect the consumer price and market concentration. On the contrary, a reduction of price was

bigger or the number of operator was increased in the countries which adopted spectrum auction

for 3G licensing.

Lastly, we suggest revision of laws such as Radio Act and Telecommunication Business Act to

legislate the spectrum auction. Moreover, the ways to prevent the collusion of the participants in

auction is studied. We believe that our research will be applied to policy revision and detailed

auction design process from now on for operating more effective spectrum auction policy.
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.
4)

, FCC

, .

, 47CFR 1.948

.

47CFR 1.948:

( ) Trafficking: FCC Trafficking .

(1) Trafficking

, .

(2) FCC Trafficking

.

.

(FCC form 603)

,
5)

.

4) 47CFR 1.948: (a) General. Except as provided in this section, authorizations in the Wireless Radio Services

may be assigned by the licensee to another party, voluntarily or involuntarily, directly or indirectly, or the

control of a licensee holding such authori- zations may be transferred, only upon application to and

approval by the Commission.

(b) Limitations on transfers and assignments. (1) A change from less than 50% owner- ship to 50% or

more ownership shall always be considered a transfer of control.

(2) In other situations a controlling interest shall be determined on a case-by-case basis considering the

distribution of ownership, and the relationships of the owners, in- cluding family relationships.

5) 47CFR 1.948: (e) Partial assignment of authorization. If the authorization for some, but not all, of the

facilities of a radio station in the Wireless Radio Services is assigned to another party, voluntarily or

involuntarily, such action is a partial assignment of authorization. To request Commission approval of a

partial assignment of authorization, the assignor must notify the Commission on FCC Form 603 of the

facilities that will be deleted from its authorization upon consummation of the assignment.

(f) Partitioning and disaggregation. Where a licensee proposes to partition or disaggregate a portion of its

authorization to another party, the application will be treated as a request for partial assignment of

authorization. The assignor must notify the Commission on FCC Form 603 of the geographic area or

spectrum that will be deleted from its authorization upon consummation of the assignment.
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.

2003 2004 12

(Spectrum Trading Regulation 2004)

. , ,

,

(transferee)

.

6 , .

.

Spectrum Framework Review(SFR)

,

2008 2 (Spectrum

Trading Amendment Regulation 2008).

3 1 (2004)

2004

Analogue PAMR
National paging Data networks
National and regional PBR
Common Base station
Fixed wireless access
Fixed

2005 Wide area PBR, on-site PBR and digital PAMR

2006 Emergency services

2007
2G & 3G mobile
Aviation & Maritim communication and radar

Beyond
Mobile satellite and satellite shared with terrestrial services
Radio broadcasting and television broadcasting

2004 3 1

.
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2004

. 2008 ,

( 3 2 ) .

.

3 2 (2008)

2004
Wide area PBR, on-site PBR and digital PAMR, Emergency services
Commencement of 2G and 3G mobile

2005
Aviation & Maritime communication and radar
Completion of 2G and 3G mobile

Beyond
Mobile satellite and satellite shared with terrestrial services
Radio broadcasting and television broadcasting

3 3 (2004 , by license class)

License Class
Licenses on issue as at

31 March 2007
Licences traded

Percentages of trades
in licence class

since trading began

Fixed links 365 7 2%

Business Radio CBS 563 3 1%

Broadband Fixed Wireless Access 14 6 43%

Business Radio Public Mobile Data 4 1 25%

Concurrent Spectrum Access 12 1 8%

: Ofcom report April 2008 “Progress on key spectrum initiatives”

.

Radiocommunications(Trading Rules for Spectrum Licences) Determination 1998

,

ACMA(Australian Communications and Media Authority)

. .

STU(Spectrum Trading Units, ) ,

ACMA

, .
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ACMA , 1998 2007

44.1 7.9% .

4.

.

FCC ’1997 (Balanced Budget Act of 1997)’

Communication Act ,

.

, PCS .

, : 13dBmW, , : 47dBuV/m,

(ex: 2 watt mobile, 100 watts base measured at transmitter output).

2006

AWS , AWS 2G

3G

. 700MHz

DTV 700MHz ‘ , , ’

.

, 2G 3G

.

,

.

.

Ofcom 2005 , Fixed Wireless Access, Fixed link 3

.

,
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.

. Spectrum Framework Review; Implementation Plan(2005)

, 2006 1781.7-1785/

1876.7-1880MHz .

,

. , GSM

. 2G 900MHz 1.8GHz 3G

( ) (’07. 9 ),

900MHz 3 (30MHz) 1 (10MHz)

3G . 1.8GHz

3G . DTV

, , .

The Ofcom Spectrum Vision

1. Spectrum should be free of technology and usage constraints as far as possible. Policy constraints

should only be used where they can be justified;

2. It should be simple and transparent for licence holders to change the ownership and use of

spectrum; and

3. Rights of spectrum users should be clearly defined and users should feel comfortable that they

will not be changed without good cause.

.

ARCEP

,

.

(ex: wireless access, microwave links, satellite network, broadcastin networks, etc.).
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5.

.

Ofcom 2G (900MHz 1.8GHz ) 3G

( ) (’07. 9 ). ( ) 900MHz

3G

. 1.8GHz 3G

, 900MHz 1.8GHz . Vodafone O2 900MHz

, 1.8GHz 4 .

3 4 (TDD )

Vodafone O2 T-Mobile Orange H3G

900MHz (MHz) 2 × 17.2 2 × 17.2

1.8GHz PCS  (MHz) 2 × 5.8 2 × 5.8 2 × 30.0 2 × 30.0

2.1GHz 3G FDD (MHz) 2 × 14.8 2 × 10.0 2 × 10.0 2 × 10.0 2 × 14.6

2 × 37.8 2 × 33.0 2 × 40.0 2 × 40.0 2 × 14.6

( ) 900MHz W-CDMA 7

2 3 , 5 4

. Ofcom 900MHz 3 3

, 2G 3G

. 2009 , 2010

.

900MHz ( ) .

900MHz Vodafone O2 , 1

15

5
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Vodafone O2 5

.

2006 SFR Orange France 2G 900MHz

3G . ARCEP 2 2007 7 2G

(900MHz 1.8GHz ) . .

2008 2G-3G 900MHz 3G

(4 3G ) 3G 900MHz 10MHz(2*5MHz)

SFR Orange , 900MHz 3G

Bouygues Telecom 2009 900MHz 3G

, 2007 12 Bouygues Telecom GSM

(’07. 12 ), Bouygues Telecom 900MHz 1800MHz GSM

. 15 ,

.

2010 (dead zone) 99%

(ex: SMS,

packet-mode data service, locations-based service)

3G

2008 10 France Numerique 2012 72MHz

, WRC-07

790-862MHz

, 2009 .

3

1.

2008 6
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.

,

.

10 ( )

.

.

(pre-qualification test)

,

.

.

,

.

11 ( )

.

4 ( )

.

, , , ( “ ” ) 1

. ,

.

.

30 ( 3 )

(
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. .)

.

3

.

100

,

. 36 .

14 ( )

.

2007. 9. 20

1. 300

2. 300

1 , , ,

.

2007. 9. 20

1

2

. 2007. 9. 20

. 2007. 9. 20

36 ( ) . 2007. 9. 20

1.

2.

3.

3 2. 43

4.

4 2.

5.
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6. ( 42 1 1

)

7.

8.

9. 39 4

10.

11.

12.

13. 39 2

14. 88 ( 88

3

)

15. 94

16.

2.

.

,
6)

( §4 ).

. , ,

, , ,

, .

.

10 ( )

.

6) 10 3
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5 ( ) 10 3 “

” 11 1

.

10 3

1 .

1. 1

.

.

3.

14 2

, (2008)

.

,

.

4.

.

(ex: 60GHz

).

5,

6 1

,

. 6 2
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, ,

,

,

. 52 2

.

6 ( )

.

1.

2.

3.

4.

1

.

6 2( )

6 1 2 .

1.

2. ( )

1 , ,

.

1 59 2

.
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4

1

.

,

. ,

, . ,

.

,

. ,

.

. ,

,

. ,

.

2

1.

.
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,

. ,

. ,

(

) .

,

. Ismail

and Wu(2003) ,

.

, (infiltrating

price)

. ,

.

de Bijl and Peitz(2004)

.

2.

. Bauer(2003)

Bauer(2003) OECD 18
7)

7) , , , , , , , , , , ,

, , , , , ,
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, .

(1) qS =α0 +β1p
W +β2C

L +β3COMP +β4POPD +β5W+ ɛ1

(2) qD =α1 +β6p
W +β7INC +β8p

F +β9TD
F + ɛ2

(3) q = q
S
+ q

D

(4) pW = ɤ+δ1CL +δ2COMP +δ3POPD +δ4W+δ5INC +δ6pF +δ7TDF

4 1

Variable Definition Source Expected sign

pWR
Basket measuring price of residential

mobile voice service in USS PPP

Teligen, Ltd., T-Basket Database,

November 2000

Dependent

variable

PWB
Basket measuring price of residential

mobile voice service in USS PPP

Teligen, Ltd., T-Basket Database,

November 2000

Dependent

variable

PF
Basket measuring price of fixed voice

service in USS PPP
Cherry and Bauer(2002) + or

CL
Cost of GSM or PCS license

in USS PPP

ETO(1998, 1999), FCC(1995),

own calculations
+

COMP
10,000 minus Herfindahl-Hirsehman

Index for mobile voice market

OECD(2001, p.33), own

calculations
+ or

POPD Average population density
OECD(2001, p.286), FCC(1995),

CIA(2002)
+ or

W Manufacturing hourly wage
International Labor Organization

Yearbook(2001)
+

INC 1999 per capita GDP in USS PPP
OECD National Accounts(2002,

p.337)
+

TDF
1999 fixed service voice

penetration, per 100
OECD(2001, p.81)

.

, .

(+) ,
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.

. ( )

.

.

4 2 regression

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Constant
24.1369

(0.058)

181.601

(1.613)

187.4568

(1.599)

2185.952

(1.300)

***2289.4

(5.529)

***1759.473

(7.772)

CL
0.5145

(2.236)

14.2223

(1.616)

13.4448

(1.665)

COMP
0.0242

(1.385)

*0.0247

(1.966)

*0.0252

(1.934)

0.0681

(0.964)

POPD
0.0120

(0.062)

0.0812

(0.104)

W
2.3515

(0.376)

* 45.4094

(1.801)

* 36.5374

(1.789)

*** 46.0169

(3.157)

INC
0.0046

(0.728)

0.0355

(1.379)

0.02865

(1.253)

PF
0.7656

(1.185)

***0.9824

(3.744)

***0.9796

(3.621)

0.6630

(0.254)

TDF
2.7434

(0.643)

18.1557

(1.054)

* 22.2203

(2.019)

Prob>F 0.1487 ***0.0024 ***0.0084 0.1525 **0.0283 ***0.0061

R² 0.5876 0.5519 0.5588 0.5848 0.5417 0.3838

Adjusted R² 0.2989 0.4922 0.4606 0.2942 0.4007 0.3453

*: 90% **: 95% *** 99%

. Kwerel(2000)

(sunk cost)

. ,

.



- 42 -

.

, .

2

.

. ,

,

.

Kwerel . 1985 1998

30 160

,

( 1

5% , 3 12% ).

3 , 2% .

, .

4 3

1 3

5% 12%

8% 10%

. (2006)

(2006)

. OFTA(2000)

, , , ,

.

.
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,

.

. , ,

(2006)

,

.

.

3. OECD 3G

Bauer(2003) Kwerel(2000)

,

( )

. 2000 3G

2 3

. 3G

. OECD 3G

.

RPM(Revenue Per

Minute, 1 ) , 2002 2006 RPM Merrill Lynch

. OECD 3G , , ,

GSM Europe(2001), ITU(2001), Whalley and Curwen(2006) .

3G 2006

( 4 1 ).

,

.
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4 1 OECD 3G

할당 가  금  계

스트리아벨기에

캐나다
마크

핀란드

프랑스 아 랜드

태리

본

한

네 란드

뉴 랜드

노르웨

폴란드

포르투갈
스페

스웨

스 스

-

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0 5 10 15 20 25 30 35

허기간당 당 할당 가(UDS)

(=총 할당 가/ 수/ 허기간)

RPM

. 3G

.

,

.

3G . 2

3 RPM RPM

.

.

4 4 3G RPM

RPM (%)

4.1

9.6
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.

.

.

.

4 5 OECD

(RPM) =α +β₁ * +β₂ +β₃ +β₄ +ε

Coefficient Std. Error t-Statistic Prob.

* 0.006 0.006 0.883 0.381

0.001 0.001 4.075 0.001

0.108 0.079 1.365 0.178

0.010 0.023 0.454 0.651

0.131 0.038 3.437 0.001

R-squared 0.252

Log likelihood 73.909

Prob(F-statistic) 0.003

* = / /

OECD 3G

.

3

1.

.

,

.
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, .

,

.

, ,

.

.

.

2006 AWS 2008 700MHz

,

.

.

2. OECD 3G

OECD

3G .

.
8)

, 0.6

0.4 .

17.1% 6%

.

.

8) HHI(Herfindahl-Hirschman Index) . HHI

.
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4 6 3G

HHI HHI HHI (%)

3.2 3.6 4,575 4,171 6.0

3.1 3.7 4,616 3,687 17.1

,

. ,

.

4

,

.

,

.

.

.

.
9)

3G

9) .

;

; ; ;
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, . GSM 3G

.

,

.

.
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5

1

.

.

2008 6 13 2008 12

14

( 1 ).

.

,

,

.

2

.

.

.

,
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.

.

( 1 ).

. .

. Ofcom

,

(Ofcom, 2004).

M&A .

3

.

.

.

.

.

.

TRS

.
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.

. ,

,

.

.

. 2

2 .

4

.

. 1 SKT

.

, , .

,

.

. , 800MHz 900MHz

, 2.1GHz 2.5GHz

( 2 ).
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6

1

1.

9 93 , ‘ ’

. , 1 8, 9 2 7

,

,

, .

, , , ,

,

.

(

2 3 ) . 4 2

, 2 2

13

( 10 1 ).

10 , 11 ( ) 12 ( ) .

,

( 10 1 ),

( 10 3 ).

.
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, ,

( 11 1 ).

, , ,

( 11 12 ).

3 .

, ( 14 ). 15

20 , 10

. , 17 1

.

LBS, , PCS, , 2011 6

(

17 2 ).

2.

10 , 11 , 12 , 13 , 17 ,

. ,

‘ ’ ‘ ’ ‘ ’

.

10 1 .

.

. 10 3

.

11 , 12 .

11 12 .

3 . 1
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. , 11

.

( , )

. , 11

( , , , ) .

1 , , .

6 1 1

,

, ,

.

,

,

.

2 , ,
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,

,

. , ,

11 , 11

2 .

2 .

6 2 2

2 1

,

. ,

3 (

)

.

3 ,

,

. , 11 1
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3 ,

( 11 ) .

,

( 12 ). 11 ,

12 .

3

,

, ,

.

, ,

.

.

.

.

. ( ,

), , , ,

.

.

.

, ,
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, ,

.

6 1

10

1

3 (

)

11

12

13 2

3. , ,

. ,

, ,

. 2

. 14 ( ), 15 ( ),

16 ( ) 18 ( ) .

.

.

.

.

19 ,

.
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.

, 52

30%

.

.

6 2

14

2

MVNO ,

15

16

15

18

2

( )

2

1.

.

.
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6 3

주파수 배 고시

⇒

주파수할당

계획공고

⇒

허가신청

⇒

심사 ․사업

허가

⇒

주파수할당

전파법 제 조9 전파법 제 조10 사업법 제 조5 사업법 제 조5 전파법 제 조11

주파수 역

를 정함

주파수 가,

허 수,

기술방식 등

허가신청 접수
사업계획서

비 심사

할당 가징수,

여

6 4 ( )

주파수 배

고시 ⇒

주파수할당

계획공고 ⇒
할당신청

⇒

경매 또는(

할당심사) ⇒

주파수할당

할당조건( ) ⇒
사업허가

전파법 전파법 전파법 전파법 전파법 사업법

2.

.

34 .

12 1

.

3

1.

.

.

‘ ’

.
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, ‘

’

. (%)

, .

22%, 10% , Associated person

, 2 . , 2

Minister’s Bidding Limit

(Associated persom: 15% ).

,

. 3G

,

(reserve price) .

.

: 3G 2G

2G TA(Telecommunication Authority)

, 6 .

, ,

.

TA M&A

3 .

2G TA

.

TA ,

TA .

(Anonymous bidding)

.
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,

. 700MHz

,

.

, .

.

2.

, ,

.

,

,

.

,

10)

.
11)

19 2

.

.

10) ,

.

11)

.
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.

: (47 CFR) (§1.2105)

,

,

,

, ,

,

,

( 30 )

,

FCC

CFR §1.2109(d): FCC

, FCC , ,

FCC , FCC (Enforcement

Bureau) 2 , 3
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7

.

.

.

,

.

.

.

2 (secondary market)

.

,

.

.

.

.
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.

.

.

,

.

.

.

2006 OECD 3G

.

.

.

, , ,

.

, .

.
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(2002), ,

02-19.

(2006), “ ”, , 54(2),

pp.185 207.

(2005), 1 .

(2006), , .

(2007), , .
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1

(’08. 9. 23)

1.

’08 6 13 ,

(’08. 12. 14 )

’08 6

,

2.

.

( )

,

“ ”

( 11 )

(

)

( §11): , ,

,

( )

,
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( 17 )

.

( )

100 44 (44%) 65 (65%)

, 31

( ) 3 17 (

5

( 36 )

1,900 , 6,700

.

( )

( 17, 18)

( )

( )

( 123 )

’08 2 ( ),

, ’08 7
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2

(’08. 10. 31)

1.

’11. 6 800MHz , 1.8GHz PCS , ’12. 12

A-TV D-TV

’08. 3 ,

800MHz , 900MHz

2.

. : 40MHz

800MHz (’11. 6 ) 20MHz

, FM 900MHz

’11. 6 20MHz

2.1GHz IMT-2000 LGT (’06. 7 ) 40MHz

, 2.3GHz WiBro (’04. 12 )

27MHz

.

(800MHz/900MHz) 800MHz/900MHz 20MHz, 40MHz

3G

(1.8GHz 2G PCS) ’11. 6 KTF(40MHz ) LGT(20MHz ) 3G

KTF 2.1GHz ( )

.

(2.1GHz, 3G WCDMA) 40MHz ’10
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(’10 2,600 )

(2.3GHz, WiBro) 27MHz WiBro

.

(700MHz ) ’12 D-TV D-TV

A-TV 700MHz

’13 ’09

( ) ITU 2500 2690MHz

3400 3600MHz

WiBro 2.5GHz

3.

.

’09

’09 , ( )

( )

.

( ), ,

’09

( )
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3

(’08. 12. 3. )

10 ( )

.

.

1. 4 2

2. 2 2

13

10 ( ) ( )

1

.
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.

2 1

13

.

11 ( )

10 1

.

1.

2.

3.

11 ( )

10 1

3

.

1. 3.( )

( )

( )

’99

11 ( ) ---

.

7 ( ) ---

.
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27 ( )

---.

12

.

1. 1

2.

3.

12

.

1. 1 (

)

2. 3.( )

,

,

.

( ) “ ” 4

10 2

1

100 10

.

10 2

3

100 10

.

.

10%
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4

. 4

31

.

( )

31 ( )

( ‘ ’) .

32 ( )

.

1.

2. 7 2 ,

11 6 ,

17 2 ,

67

3. 2 5 (

)

4.

5.

6.

1

.

1

31

.

.

( )
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12 ( )

10 1 11

.

1.

2.

3.

4.

12 ( )( )

13 ( )

.

1. 20 1

2.

5 2

3.

13

13 ( )( )

1. 3.( )

14 ( ) 11

( “ ” )

.

11

14 ( ) ( )
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. ,

.

2

.

3

12

.

3

11

(

)

.

13 .

15 2( )

10

. , 1

.

15 2( ) ( )

1. 4.( )
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1.

2. 10

15

18

3. 10 1

4. 10 3

5. 11 3 5. 11 1

1 ( 1 )

1

.

( )

16 ( )

. ,

.

1.

2.

3.

16 ( ) ( )
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4. 10 3

1

.

1 2 3

12

11 1

1

.

11 1

3 5

, 12

.

11 1

2 5 (

)

, 12

.

10 3

.

( )
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4

1.

,

( : ’96 PCS )

OECD ,

Global Standard

,

,

( ) ,

(externality)

, ,
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, ,

,

(FCC, 1997 “The FCC Report to Congress on Spectrum Auction”,

Cave et. al.(2008) )

(non-wireline) 720

(non-wireline) 412

PCS
short form

276

233

2.

.

(command&control), (commons),
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(market based)

. .

.
.

,

2

, 2 ,

: 2007

( ),

(FCC)

1989
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1993

FCC

,

1980

FCC

( )

, ,
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FCC

/

’94 PCS ’06 64

450

’08. 1. 24 ’08. 3. 18 700MHz

, ,

1996 ,

1
( )

2

3

4

(PCN) ,

(PAMR) , ,
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1998 ( )

3G

6 , ’05 6 3GHz

1998 Barbara Roche MP

UMTS( 3G )

UMTS

Ofcom SFR(Spectrum Framework Review) 3GHz

(’05. 6)

’00 3G , 5 215

’08. 5 L-Band*(1452 1492MHz) , 2 2.6GHz

215MHz ( AWS )

‘L-Band’ 1 2GHz ,

DMB DAB

3G(’00 ) , GSM/DECT (’06 )

( ) (1996) 10 ( )

,

( ) (1996)

11 (1)

,

(2004) 61 1

’99 2 (GSM) 3G , Broad-

band Wimax 3
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’00 8 IMT-2000(3G)

2110 2170MHz/1920 1980MHz ,

6 , 458 5,000

’06 12 Broadband Wimax

28.0525 28.4445GHz/29.0605 29.4525GHz ,

28 , 7,400

’02 3G

3G : (7,600 ) 1%

’03 EU ’04

’06 3.5GHz (WiMAX)

(WiMAX) , ,

3

(Licensing Fee that the candidate is willing to pay)

3.5GHz WiMAX

3G

3.6 3.8GHz(’07. 11), 2.6GHz(’07. 11), 1.7 1.8GHz(’07. 3),

2.5 2.68GHz( ), 3.4 3.8GHz( )
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.

,

,

: ,

( 11 )

( 1 3): x% ( )

y% , x y 3%

: , ( 12 )

300 , 0.5%

, 70%

( ,

10 1)

W-CDMA, DMB, WiBro, LBS

, PCS, TRS, ,

, ,

( 14 )

(beauty contest) ,

9 10 5 5 11

,

,
,



- 87 -

( 10 )

10 , ,

,

3. 3G /

. 3G /

’00 3G 5 13 , 9

(reserve price, 470 ) 700 30 60

( 224 )

(FDD + TDD)

A( ) 35MHz(30MHz + 5MHz) TIW( 3UK)

£ 470

£ 43.8

B 30MHz(30MHz + 0MHz) Vodafone £ 59.6

C 25MHz(20MHz + 5MHz) BT3G( O2) £ 40.3

D 25MHz(20MHz + 5MHz) One2One( T-Mobile) £ 40.0

E 25MHz(20MHz + 5MHz) Orange £ 30.9

’00 3G , (TDD

)

3G 2G

Vodafone BT Cellnet
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( : %, POUND)

2004 2005 2006 2007

Vodafone 24.6 24.1 23.9 24.4

O2 22.9 23.6 24.9 25.0

Orange 22.9 21.9 21.7 21.5

T-Mobile 25.3 25.3 23.9 23.5

3UK 4.3 5.1 5.5 5.7

Vodafone 30.2 28.7 26.8 26.8

O2 24.9 25.3 26.5 26.0

Orange 24.9 23.8 22.3 21.5

T-Mobile 16.9 15.2 15.7 15.8

3UK 3 6.9 8.8 9.8

Vodafone 17 19 21 36

O2 15 31 56 26

Orange 8 11 16 16

T-Mobile 28 25 9 13

3UK 32 14 16 9

ARPU

Vodafone 25.63 24.09 23.18 23.64

O2 21.32 20.28 23.25 22.23

Orange 22.08 21.74 21.21 21.29

T-Mobile 14.28 12.26 16.07 17.59

3UK 26.19 30.23 34.39 37.37

: Global Wireless Matrix , Merrill Lynch, 2007

12 7

4 2 (MobilCom, Group 3G)

,

MobilCom ’03. 12 3G ,

E-Plus

Group 3G 7 ’02. 11 3G , 20

T-Mobile

76 , 458
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E-Plus

20MHz(10MHzx2)

76.2 2G (GSM)

Quam(Group 3G) 76.3

MobilCom Multimedia 76.0

O2 76.6 2G (GSM)

T-Mobile 77.0 2G (GSM)

Vodafone 76.3 2G (GSM)

2G 3G

5 (2x10 + 5MHz) 6 , Blu

5

3 2 1 (IPSE2000)

(ITL4,000bn) ITL4,700bn

Telecom Italia(TIM)

25MHz(20 + 5MHz)

22.5 2G (GSM)

Vodafone 22.8 2G (GSM)

Wind 22.6 2G (GSM)

3Italia 22.6

IPSE2000 22.7

5 2 reserve price

3Itaila, IPSE2000 2x5MHz ITL1600bn

2G 3G 3G

3G 10%

, 30 ,

60
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(3 Italia : 2002. 11 )

( : %, EUR)

2004 2005 2006 2007

TIM 41.8 39.9 40.3 40.5

Vodafone 35.3 33.1 32.5 33.1

Wind 18.5 19.1 18.3 17.6

3 Italia 4.5 7.9 8.9 8.7

TIM 46.4 43.4 41.3 41.0

Vodafone 37.4 36.4 35.4 33.7

Wind 13.5 13.1 14.2 15.3

3 Italia 2.7 7.2 9.1 9.9

TIM 3 26 44 42

Vodafone 24 17 28 40

Wind 32 24 11 11

3 Italia 40 32 17 7

ARPU

TIM 29.79 28.49 25.67 22.92

Vodafone 30.01 29.27 26.73 23.19

Wind 21.41 18.60 18.93 18.30

3 Italia 29.10 30.74 27.00 23.70

: Global Wireless Matrix , Merrill Lynch, 2007

4 3G 5 ( 4 , 1 )

3 (Telia, TDC, Orange) 1 (H3G)

1,180

2004 Telia Orange 2 3G 1

Sonofon(Telenor )

3G

( : %, EUR)

TDC 47.7 48.3 49.0 49.0

Sonofon(Telenor) 28.9 28.1 28.5 26.2

Telia 22.1 21.6 19.8 21.6

3 1.3 2.0 2.6 3.2
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2004 2005 2006 2007

TDC 9 60 61 49

Sonofon(Telenor) 5 14 36 11

Telia 95 13 9 33

3 10 13 13 7

: Global Wireless Matrix , Merrill Lynch, 2007

4 3G 4 ( 3 , 1 )

,

5,000

4 , 3 2G , 1

: Proximus(US$140.6m), Mobistar NV(US$140m), KPN Orange(US$140m)

1

3G 2G 3G 8

, 3G 3G 20%

2000 2 (Orange, SFR) 3G

4 , $4.5bn (2 50% 13 )

( 619m(7600 ) +

1%)

2002 12 Bouygues Telecom 3G

900MHz 1 (10MHz)

Free Mobile

(’07. 10 )
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2G 3G

3 (Vodafone, Telefonica Moviles, Orange) 1

(Xfera)

131m

3G 1

2G 3G

( : %, EUR)

2006 2007

Telefonica 45.6 45.7

Vodafone 30.7 31.9

Orange 23.6 21.6

Xfera 0.1 0.9

Telefonica 47.3 46.9

Vodafone 34.0 34.8

Orange 18.7 18.0

Xfera 0.3

Telefonica 40 48

Vodafone 39 56

Orange 21 23

Xfera 1 18

ARPU

Telefonica 33.00 32.24

Vodafone 35.66 34.89

Orange 25.01 25.29

Xfera 23.67 32.87

: Global Wireless Matrix , Merrill Lynch, 2007

2000 , 4 3G A, B

A 1 (3 Ireland), B 2 (O2, Vodafone)

, 1
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2005 , B (Smart Telecom) ,

2006 7

Smart Telecom Ericom Meteor

: O2( 114.3m), Vodafone( 114.3m), 3 Ireland( 50.7m), Smart Telecom

( 56.7m)

‘ ’

2G 3G

2005 , 3G core 900MHz

2006

Vodafone Ireland 45.7

O2 35.13

Meteor 17.39

3 Ireland 1.78

Vodafone Ireland 7.70

O2 15.0

Meteor 63.8

3 Ireland 13.5

: Paulbudde communications, 2007

2000 , 4 3G 2 (Tele2, Vodafone) 2

(Orange, 3 sweden)

1 TeliaSonera 3G Tele2

3G

: $11.020m

Orange 2004

3G 2G
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: 5.9%

( : %, EUR)

2004 2005 2006 2007

Telia 45.6 45.5 45.3 47.1

Tele2 35.9 35.6 33.4 29.0

Telenor(Vodafone) 16.4 15.7 16.5 18.0

3 sweden 2.1 3.1 4.8 5.9

Telia 46 43 41 1115

Tele2 17 27 9 2653

Telenor 17 0 31 965

3 sweden 21 30 37 674

: Global Wireless Matrix , Merrill Lynch, 2007

’05. 11 1.7GHz 2.1GHz 3G

( )

1.7GHz Softbank Mobile eMobile, 2.1GHz IPMobile

eMobile ’07. 4 W-CDMA ’08. 3

( 55 , 0.54%)

Softbank Vodafone KK

IPMobile ’07

. /

/

2G
3G

2G only

(2G + 3G)

2G

3G
3G

4 4 2 0 6

3 3 0 1 4

4 3 1 1 5

4 4 2 0 6

4 3 2 1 6
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2G
3G

2G only

(2G + 3G)

2G

3G
3G

5 5 0 0 5

4 4 1 0 5

3 3 1 0 4

31 29 9 3 41

4 4 0 0 4

3 3 0 0 3

3 3 0 0 3

3 3 1 0 4

3 3 1 0 4

3 2 2 1 5

2 2 2 0 4

21 20 6 1 27

:

( : %, USD)

1 589 557 155 100 40 18 16 13 173

GDP 2.5% 2.46% 0.68% 0.33% 0.19% 0.09% 0.05% 0.1% 0.94%

( : %, USD)

1 87 86 64 35 19 10 5

GDP 0.35% 0.63% 0.67% 0.34% 0.09% 0.03% 0.02%

3G

IT
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3G

경매제 가  허기간당 당 할당 가(USD)

0.79

4.99
2.05

0.932.50

9.43

18.57

10.44

29.93

0.51
3.10

0.60

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

4/00 7/00 8/00 10/00 11/00 12/00 1/01 01/01 3/01 3/01 10/01 12/01

네 란드 태리 스트리아스 스 뉴 랜드 캐나다 호주 벨기에 마크 폴란드

비 심사 가  허기간당 당 할당 가(USD)

0.00

0.33

1.73

0.54

0.00

0.83

1.75

3.12

3.51

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

3/99 3/00 6/00 11/00 11/00 12/00 12/00 6/02 8/02

핀란드 스페 본 한 노르웨 포르투갈 스웨 프랑스 아 랜드
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: European Commission, “Comparative Assessment of the Licensing Regimes for 3G Mobile Communi-

cations in the European Union and their Impact on the Mobile Communications Sector”, 2002. 6.

3.

.

1)

( )

( )

3G

Group 3G ’03 25%
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Group 3G 7 ’02 11 3G

(20 ) T-Mobile

3G

3G Mobile ’04 50%

’06 4

ComCom 3G Mobile

3G

IPSE2000 (’05 )

’02 1 ’05 ,

, risk premium

“ ” ’07 8

OECD 3G

( )

,
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0

10

20

30

40

50

60

70

80

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

총 할당 가(million $)

사업 개시기간 (월)

( )

= α +β₁ * +β₂ +β₃ +β₄

Coefficient Std. Error t-Statistic Prob.

* 1.012 1.339 0.756 0.453

0.097 0.073 1.323 0.191

12.184 16.788 0.726 0.471

2.378 4.828 0.493 0.624

26.660 8.126 3.281 0.002

R-squared 0.104

Log likelihood 242.418

Prob(F-statistic) 0.195

* = / /
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, ,

,

,

3G

, , ,

, , , , , ,

,

(15 20 ) (15 20 )

2)

( )

Bennet and Canoy(2000),
12)
E. Kwerel(2000)

13)

12) Bennett, M. and Canoy, M.(2000). ‘Auction and Precautions: Overbidding in Spectrum Auctions and its

Possible Impact’, Working Paper 127, Netherlands Bureau for Economic Policy Analysis

13) Evan Kwerel,(2000). ‘Spectrum Auctions Do Not Raise the Price of Wireless Services: Theory and

Evidence’, FCC



- 101 -

( )

(Paul W.J. de Bijl and Martin Peitz(2004))
14)

(sunk cost)

( : )

Ismail and Wu(2003)

( ) ,

(OECD Com-

munications Outlook)

(infiltra-

ting price)

(2004) ’03

HHI

14) Paul W.J. de Bijl and Martin Peitz, 2004. ‘Dynamic regulation and entry in telecommunications markets:

a policy framework’, Information Economics and Policy, vol. 16, 411-37
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OECD 3G

’06 RPM(Revenue Per Minute, 1

)

스트리아벨기에

캐나다
마크

핀란드

프랑스 아 랜드

태리

본

한

네 란드

뉴 랜드

노르웨

폴란드

포르투갈
스페

스웨

스 스

-

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0 5 10 15 20 25 30 35

허기간당 당 할당 가(UDS)

(=총 할당 가/ 수/ 허기간)

RPM

3G

3G RPM

RPM (%)

4.1

9.6

OECD ( )



- 103 -

,

3)

(winner’s curse)

, ,

’95 PCS C 1.25 5

,

,

PCS

MobilCom ’03 12 3G

E-Plus

’05 3 France Telecom MobileCom (27.3%)

Texas Pacific Group

( )

(rent)

‘

’
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( )

(shut-down point)

,

(sunk cost) (

)

(

) ( )

3G ,

France Telecom Telefonica

3G

3G 3G

: MobilCom($7.6bil, FT )

Group 3G($7.63bil, Telefonica )

: IPSE2000($2bil,Telefonica, Sonera )

: 3G Mobile($50mil, Telefonica )

: Orange($118mil)

: Smart Telecom( 114mil)

: Orange($11mil)

: LGT

.

,
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(bidding

range) *

*

.

.

(

)

, ,

’06 AWS ’08 700MHz

,

( ) ,

( )
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, , ,

’07 8

, (ABS

Asset backed security)

OECD 3G

HHI(Herfindahl-Hirschman Index) . HHI

3G

HHI HHI HHI (%)

3.2 3.6 4,575 4,171 6.0

3.1 3.7 4,616 3,687 17.1

, ,

, ,

MVNO ( 1 )

,
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.

,

3G 4 4

3G 10

1 8

2000 11 11 4

24GHz ( #56) 3 880

7

(Digital fixed communication) 40MHz

5 (400MHz: Ch.35 39)

3 4 7

30 6

(sealed-bid auction) ,
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,

.

,

‘ ’

,

:

5

3G 5

,
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,

3G

3G ’00 12 FCC

‘ ’

,

(Anonymous bidding)

,

700MHz

‘ (Anonymous)’

,

,

(rule)

1

.
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,

(stochastic bubble)

,

700MHz (Google)

15)

(capital

gain)

3G

’03 25%, ’05 50%

3 30%, 4 40%,

5 50%, 6 85%,

’04 30%, ’08 80%

’03. 12. 31 25%, ’05. 12. 31 50%

’03 25%, ’04. 6 , ’06 50%

’07. 12. 1 80%

15) “FCC Spectrum Auction: What's Google on About?”, Network World, 2007 7 26
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.

,

’97 10 53%

( (1998))

,

:

Pre-ualification Pre-ualification

Provision of guarantees covering costs

of licences( 101m to 203m depen-

ding on size of package bid for)

Information on Bidder and consortium

members

Details on existing Austrian mobile

networks

IMT-2000 standard

Overview of 3G roll-out plans

Proof of financial capability and pro-

vision of business plan

/

Deposit of 10m

Information on Bidder and con-

sortium members

IMT-2000 standard

Provision of bank guarantee

covering value of licence(not

ratcheted with bids)

Proof of financial capability to

acquire licence and develop

network
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Pre-ualification Pre-ualification

Deposit: 75m

Fit & proper person checks

Satisfaction of ownership rules

Certification of obedience to auction

rules

Deposit of 2.6million

Guarantee of 2.07billion

Memorandum and Articles/by-laws,

3 years audited balance sheets

Capital structure, Financial

capacity declarations

Deposit DKK200m

Fit & proper person checks

Satisfaction of ownership rules

Certification of obedience to auction

rules

IMT-2000 Family(one licence

required to be UMTS)

Restrictions on one operator

gaining more than one licence

(directly or indirectly)

.

,

(KBS, MBC, EBS) (SBS )

.

, (Pay-TV)

(Broadcasting)

(Universal access)

NBC, ABC, CBS ( ), BBC( ), ABC, SBS ( )
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(Narrowcasting)

, , DMB (Pay-TV)

’97 Balanced Budget Act(1997) FCC

(Auction No.25, 27, 28. ’99. 9. 28 10. 8)

(public safety radio service), (non-commercial educational station),

(public broadcast station)

Auction No.25 “Closed Broadcast” 242

91 115 Construction permits

(3 )

3 Auction No.27(1 ), Auction No.28(2 )

115 AM, FM, TV 115 FMT, PST, SST*

5,780

* FMT: FM Translator Construction Permit, PST: Primary Service Television Con-

struction Permits, SST: Secondary Television Construction Permits

13

3 4

’07 7

(AIP)

TV AIP

TV 2014 AIP

(Pay-TV)

’94 ’95 13 190 MDS Apparatus (

)

, , ( ) / ( )
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Pay-TV

,

,

,

,

SBS

,

,

DMB 78 ’07

2,703

.

,
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,

25%

,

310 (a)

310 (b)(1)

310 (b)(2)

310 (b)(3)
( , , )

(capital stock) (20%)

310 (b)(4)
( , , )

(25%)

FCC

25%

310 (d)

214 (a) (inter-state) , FCC
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,

,

,

,

6 3 ,

.

(liberalization)

,

700MHz , , , AWS 3G

2G 3G

EU GSM 2G 3G( W-CDMA)

,
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’97

(section 3005. Flexible use of electromagnetic spectrum)

’06. 9 11.7GHz 2.1GHz

AWS

AWS(Advanced Wireless Service):

DTV 700MHz ‘ , , ’

’04 Spectrum Framework Review Ofcom

’07. 9 2G GSM (900MHz 1.8GHz ) 3G

DTV , ,

,

,

(Spectrum Usage Rights, Ofcom, ’06. 4 )
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AWS(Advanced Wireless Service) AWS 2

(Report and Order: Service Rules for Advanced

Wireless Services in the 1.7 GHz and 2.1 GHz Bands, FCC 03-251, ’03. 11 )

2.5 GHz

, 4

Advanced mobile telephony service(3G evolution )

Broadband wireless service(mobile WiMAX, IMT 2000 TDD)

Mobile multimedia service(Mobile TV, DVB-H, DMB )

Programme Making and Special Events(PMSE) service( , ,

)

5.

.

1)
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‘ ’

,

(Winner’s Curse):

(second price sealed-bide auction)

NZ$7mil, NZ$5,000

*

,

’01 3G

( ,

),

, ,
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3G

FWS(Fixed Wireless Service) 410 425MHz +

GSM 1781 1880MHz

( , )

+

(3G, PCS, BWA )

, , , ,

,

(Combinatorial Auction): 1

( : A 1 , B 2 , A+B 3 )

, ,

,

2) (reserve price)

(reserve price)

,
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(Klemperer, ’04) 3G joint-bidding

9 4 . 4 4

.

( 3G )

,

AWS (’06 ) 110%

3G (’02 )

3G 5 reserve price(=minimum

price)

reserve price = £3,570,000 per MHz

A = 35MHz × £3,570,000 = £125,000,000

B = 30MHz × £3,570,000 = £107,000,000

C, D, E = 25MHz × £3,570,000 = £89,300,000

3G

28GHz

reserve price 1,000,000 4,000,000

GSM (’06 )

(’06 )

£50,000 per Licence

£50,000 per Licence

AWS(’07 )
0 ( )

3G 5%

(minimum opening price)

CASE

110%

’04 CASE(Commercial Spectrum Enhencement Act) CASE
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‘eligible frequency’ ,

,

AWS , 20 . AWS minimum

opening price = $0.05* × (MHz) ×

,

,

’07 AWS

0(zero)

3)

, MOU

,

(

, , )

: (47 CFR) (§1.2105)

, ,

,

, ,

,

, (

30 )

,
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FCC

CFR §1.2109(d): FCC , FCC

, ,

FCC , FCC (Enforcement Bureau)

2 , 3

‘ ’ ,

x%

,

25% , 10%

Associated person 1person or

person Minister’s Bidding Limit

(Associated person

15%)

Control(50% ) Connection(15% )

pre-qualification 3G 2 2G MNO

MVNO 2G TA (Consent)

( )
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3G

reserve price

:

, , , ,

.

‘joint-bidding’ 9

4 , 4 4

reserve price

3G 2G

2G TA(Telecommunication Authority)

, 6

, ,

TA M&A 3

2G TA

.

TA ,

TA .

, ,

,

, ( )

.
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(designated Entities) :

2006 9 AWS-1 3 $15 million

$40 million , ‘small business’ 15% , $15 million

‘very small business’ 25%

, , (

10% 25%)

,

1 . 1

1

PCS

PCS C 1.25 5

,

, FCC 4 option (1997. 10)

)

)

) (& )

)

63 14 option

option
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1 (Down Payments): 10

20% (20% )

(Final Payment): 1 10

, ( : )

CMA(Cellular Market Area)

734 , EA(Economic Area) , ,

176 , EAG(Economic Area Group) EA

6 , MEA(Major Economic Area) 52

, REAG(Regional Economic Area Grouping) MEA 12

/ ,

/

/ ( : 3 )

/ .

/

: 10 20%

1 : 1 2 ,

/

,

.
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,

,

.

,

, 3% . ,

3%

, , 3%

( ), (

), ( )

. ,

( , ,

)

.

( 1 )

Taskforce ( , firm, , , )

,



- 128 -

( ) (6 )

, , , ( ), , , reserve

price, ,

,

: ( ) , ,

,

, case-by-case

, (5 )

(3 4 )

(2 ) (1 )

(2 5 )

,

,
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(1 )

, , ,

( )

(6 )

(5 )
,

(3 4 )

( 10%)

,

(1 2 )
(Mock Auction)

, ,

( 1 )

( 2 )

: 2

.

1)

,

: (Communications Act 1996), (
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Loi relative aux communications electroniques et aux services de communication audio-

visuelle), (TKG) ( ): , , ,

,

2

(General authorisation)

( : )

(1 : )

( )

1

(2 : , ) ‘

’
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(3 : , )

,

,

,

‘ ’

,

2)

,
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:

:

:

=

( )

( , )

*

(

)

,

* 2

,

,

,
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, ( ,

, )

: (Short Form)

( )

: Consortium, Corporation, General Partnership, Individual, Limited Liability Company,

Limited Liability Partnership, Limited Partnership, Trust

(status) :

: , ,

:

( )

, .

( )

, , ,

,

( ) ownership

,

(Bidding Credit) , , ,

( )

8

1. 308( , , ) 310(

)

2.

3.

4. bidding

5. Anti-Drug Abuse Act 1998

6. designated entity

7. specific

8. default ,
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6.

.

10 , 11 , 12 , 13 , 17 ,

, ‘ ’ ‘

’ ‘ ’

10

1

3
(

)

11

12

13 2

2

14 ( ), 15 ( ),

16 ( ) 18 ( )

14
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2 MVNO

,

15

16
15

18

2

( )

19 ,

30% ( 52 )

.

( )

( )

( )
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( )

( )

( 5 1 )

( 3 )

( 4 )

( 13 1 )

( 15 )

( 12 )
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5

1.

(Spectrum Cap)

’94 PCS (MSA) 45MHz, (RSA)

55MHz

(CMRS: Commercial Mobile Radio Service)*

’94 ’03

* CMRS , PCS, SMR(Special Mobile Radio, TRS)

’01 11 8 (’03. 1) CMRS

45MHz 55MHz

4 CMRS

, ,

(Cellular service)

‘ (Cellular Cross-interest Rule)’*

* 42 C.F.R. §22.942: (Cellular geographic service ares: CGSAs)

’01 11 ’03 1 1

CMRS( PCS, SMR) ,

(Cellular Cross-interest Rule)

, (RSAs)
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CMRS 180MHz PCS, , SMR

45MHz 55MHz

CMRS 180MHz PCS 120MHz, 50MHz, SMR 10MHz

,

3 (PCS, Cellular, SMR) 45MHz

55MHz

. ,

FCC MSAs 45MHz, RSAs 55MHz ;

, 45MHz

, (RSAs) 55MHz

1934 309 (a) , , (Public interest,

convenience and necessity) FCC

309 47 U.S.C. 309 , : (a)

308

, , ,

.

1934 309 (j)(5)

,
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FCC ,

309 (j)(5)

. 309 (a) ,

308 (b) , 310

. (3)

, (i)(2) .

308 (b) , , , , ,

,

,

, ,

,

.

.

.

310

309 (j)(4) ,

;

; ,

; , ,

;
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’94 PCS

(entrepreneurs’ block) ,

Pioneers’

Preference 3 PCS ,

1997

2.

1998 (Wireless Telegraphy Act 1998) 3 (1)

3 Bidding for licences (1)

.

Regulation , WT Act 1998 Chapter 6, Section

3, (3)(b) Regulation , ,

Regulation

(3) Regulations under this section may make provision with respect to the grant of the licences to

which they apply and the terms, provisions and limitations subject to which such licences are

issued and may, in particular

(a) require the applicant’s bid to specify the amount which he is willing to pay

(i) as a cash sum or by reference to a variable to be determined in accordance with the

regulations(such as, for example, his income attributable wholly or in part to the holding of the

licence), and

(ii) as the amount of a single payment or as the amount of a periodic payment,

(b) specify requirements(such as, for example, technical or financial requirements, requirements relating

to fitness to hold the licence and requirements intended to restrict the holding of two or more

wireless telegraphy licences by any one person) which must be met by applicants for a licence,

(c) require any such applicant to pay a deposit to the Secretary of State,

(d) specify circumstances in which such a deposit is, or is not, to be refundable,
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(e) specify matters to be taken into account by the Secretary of State(in addition to the bids made

in accordance with the prescribed procedure) in deciding whether, or to whom, to grant a licence,

(f) specify the other terms, provisions and limitations subject to which any licence is to be issued,

(g) make any provision referred to in section 1(3), and

(h) enable provision(including provision falling within any of paragraphs (a) to (g)) to be made by

the Secretary of State in a notice for the purposes of subsection (l)(a).

3G Information Memorandom(UK Spectrum Auction, Third Generation Information

Memorandum, 1st November 1999) 4.3.2

(The Secretary of State)

a) Application Requirements: Ofcom (Application form)

, . ,

Regulations 7 (4),(5),(6)

b) (Ownership restrictions):

,

. .

c) (General power of exclusive):

)

)

’00 3G (TDD

35MHz) 3UK

3.

’95 PCS
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’04. 8

, PCS

PCS, Public High Mobility Radiotelephone

40 MHz

25 MHz

40 MHz 30 MHz PCS

A, B, C

10 MHz D, E, F

55 MHz , C (30 MHz) E

4.

’98

, PCS 1.8 GHz 150 MHz

40 MHz

800/900 MHz

5

5 7 , 5 , 1

5.

’01 3G 3G 15
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MHz

3 , ’04. 1 3G

3

’07. 2 2 3

6.

5 , 27

12

27 12( ):

(

)

, ,

(

) ( )

.

.

1.

2.

3.

4.

5.

.
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2.5GHz (3 ) 3G

’05. 11 1.7 2.1GHz 3G

1.7GHz Softbank Mobile

eMobile, 2.1GHz TDD IPMobile eMobile

2.5GHz

Wireless Broadband , 2 (’07. 12 )

7.

3G 4 1

Xfera

3G 4 1

,
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6

Common Carrier ,

FCC

PTO ( ,

, TRS) DTI
(AIP) (2G)

(3G) 2 2

( ) Carrier

license 2

( Carrier

Licence (Spectrum

Licence) )

(

, )

(

)
( )

( )

(ECN, ECS)

.
(General Authorisation)

(Facility-based

operator)

(Service-based operator) 2




