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ABSTRACT

Key Words : Spectrum ~ Spectrum Auction ~ Spectrum Secondary Trading ~ System of spectrum
management

In recent years, mobile communication has been deeply integrated into the daily lives of
individuals and its rapid development has increased immense popularity which surpassed the
amount accumulated from the past few years. Not only do technology developments
contribute to the popularity, the trend of the liberalization of global telecommunications also
helps create a free and competitive market. The most important fundamental resource for the
applications and technologies is mobile communications spectrum, all of the wireless
communications must rely on a certain range of the spectrum. With the development of
mobile communication technology and open competition in the telecommunications business,

all kinds of novel applications services were launched.

As time goes by, the traditional spectrum regulation mechanisms faces different
challenges, therefore government authorities from advanced countries are committed to
rethink and improve their regulations for current spectrum resources. When observing other
advanced countries, we could notice that there are different priorities in spectrum
management policies. In recent years, the third generation mobile communications, wireless
broadband access, digital wireless television and other types of wireless communications
applications have emerged, furthermore the increase-capacity of digital content, causes the
communication technologies trend to move toward a larger bandwidth in the future, all of

these factors give rise to a rapid increase of spectrum usage.

First, when it comes to spectrum and its management system, this study suggests that
when the government is using the auction mechanism, in addition to the designing of auction
rules, the major goal of auction mechanism is to create a competition market and to allocate
efficiently spectrum resources. In the next few years, the renewal and release of Taiwan’ s
mobile communications licenses will reach its peak, facing license expirations of 2G, 3G, and

WBA license which will be due by 2020. Moreover, the release of 4G licenses will begin in

XV



no time, management agencies will have to seize the change to make a more comprehensive
change or overall planning, and it will also be an opportunity to transform the spectrum
management system. The renewals, releases, and changes of management and regulations of
licenses will not only affect companies in the market nowadays, but also the competitiveness

of the new industries and the development of the industry nowadays.

Secondly, as for the development of the secondary trading of spectrum, many countries
have enacted regulations, so that the secondary trading of spectrum could be more active.
Spectrum recycling mechanism is one of the focal point of the government spectrum
resources management, and through this mechanism in hope of planning and maintaining a
consistency in management operations. From observing the development of several advanced
countries in these few years, this study suggests that the secondary transactions of spectrum
have been taken seriously by authorities of different countries. Through spectrum auctions, it
gives spectrum its property rights, and the opening of the secondary market improves the
efficient use of spectrum through market mechanisms. In order to promote various innovative
services of mobile broadband business, and in response to the increasing demands of
upgrading transmission speed and spectrum needs, Taiwan thus introduced secondary trading
which advanced countries have applied already, with the expectation to improve efficiency
and flexibility of using the scarce resource of spectrum, to facilitate market demands and
competitions in the future for telecommunication industries, and enhance the welfare of our

society.

Therefore, when facing the rise of mobile communications industry in dramatic
environmental change today, our government authorities must take public interest and future
development of the industry into consideration to fully understand the needs of our current
society. Moreover, we have to take telecommunications spectrum management policies of
advanced countries as references to further develop a comprehensive spectrum management
system, ensuring and enhancing our international competitiveness in global international

communication fields for the future.
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R ADZ MR EEG ALY B mERAZ NG Y 5 @£ % (winning bid) >
AT HERDAES IR Y AL
J %_feauction 76° 4p ¢ auction 73¢ x & Ji iR 0 e § Ot H 64T E RS T
fﬁ'—@’f%'fé FCCF\;%%{{;E&F@I&X?E%% m‘g‘”ﬂ“DmI%%{ﬁbé\—,—‘N‘mal}‘]Lb
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FCCE# 7 * r & {Fauction 764 ¢ % 3D -

% 2-8 auction 73 # &

Block | Frequencies (MHz) | Bandwidth Pairing Available License | Area Type
A 698-704, 728-734 12MHz 2 X6 MHz 176 EA
B 704-710, 734-740 12MHz 2 X6 MHz 734 CMA
E 722-728 6MHz unpaired 176 EA
C 746-757, 776-787 22MHz 2 X 11MHz 12 REAG
D 758-763, 788-793 10MHz 2 x5 MHz 1 Nationwide

EA : Economic Area
CMA : Cellular Market Area

REAG : Regional Economic Area Grouping

AL KR FCCHe:t » ATy I

rauction 92¢ » FCCH# &7 21 bl » R 165 PR &dp ¢ > M3t 2dp f AR DT R

7R 42-9¢ 7 ferrauction 737 § A hF B * HPBiHA) 5 0 Bt =idp g = 24 * SMR

A3
4 2-9 auction 92 # R
Block | Frequencies (MHz) | Bandwidth Pairing Available License | Area Type
A 698-704, 728-734 12MHz 2 X6 MHz 2 EA
B 704-710, 734-740 12MHz 2 X6 MHz 14 CMA

EA : Economic Area

CMA : Cellular Market Area

TR kR FCCHesk » AFm g 1L
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« ERAE TR
Auction 734p ¢ % ¢ 7 7 1,000 B Ry 4R H 0 i E 7 LO9LRAAER 0 B % A
2-10° B¥ A~B-CHEZ im @R § ffcy 35000 & 2 g B2 & HADI
PEREAEETER &R N7 5 F4G -
# 2-10 auction73 4 ¢ & %
. Provisionally License . . - .
oo | e | wimingBia | swin | mesee e | WOSHS | Reoig | s
(PWB) Total PWBs
A 176 $3,961,174,000 174 | $1,807,380,000 | $3,961,174,000 | $3,875,663,800 | 174
B 734 $9,143,993,000 728 | $1,374,426,000 | $9,143,993,000 | $9,068,382,850 | 728
C 12 $4,748,319,000 12 $4,637,854,000 | $4,748,319,000 | $4,476,691,000 12
D 1 $472,042,000 1 $1,330,000,000 $0 $0 0
E 176 $1,266,892,000 176 $903,690,000 | $1,266,892,000 | $1,266,844,500 | 176
Total | 1,099 | $19,592,420,000 | 1,091 | $10,053,350,000 | $19,120,378,000 | $18,957,582,150 | 1,090
FTAHR KR FCCzt » A7 KL
Auction 924 % BEAF RATEFT RS L 2EICEAR Y B B EITL
2-11 -
# 2-11 auction92 45 § %%
Block | Licenses Provisionally Licenses | Winning Bids | Net Winning | Licenses
Offered Winning Bid with Total Bids Total Won
(PWB) Total PWBs
A 2 $2,342,000 2 $2,342,000 $1,756,500 2
B 14 $18,060,000 14 $18,060,000 $18,013,700 14

FAL KRR FCCHezt » 257 7

S E LA

2008 #4p ¢ 73 ¢ D ®RH AN AFH LD > H 1 FCC &

+ Second Further Notice of

Proposed Rulemaklng % Third Further Notice of Rulemaking # > 3% & D % s i 0% 38
X APAT AP I TR S o pAREE K > 2010 £ 5 7 214 F g3

BRI S

R ¥

(Waiver Order 2.4 4 )

,
s

2T FFHERET G FERL

LA SR



MEF2VENE FASEL DRARE o BFEET HL L (Waiver Order) & FaF 2
RN % LTE A 4T 5 0 2010 & 12 7 ehé 2 22 % 2@ % > & (Public
Safety and Homeland Security Bureau) » & +5% #p 38 % ¥ ¥ & = FF & o & LT T
P (ERIC)-2011# 1% 26 p > £ f ¢ 32487 Third Report and Order and Fourth
Further Notice of Proposed Rulemaking - >+ # ¢ iz 2 700 7\ &% = & % > cnF4f e % 3 18 -
% gt 3GPP % 8% (LTE) & { B eh#tiT - o A Fourth Further Notice » £ § ¢
BV IEh R K- I A TOOMHZAE PO £ % 2 FH 22 BT Fivi o

=z kESw Lt (SMR) 25 4% (HPB)

“73) F BF (simultaneous ) » % 7 #7F B A - BREFRERL A Fw
(multiple round) - %r‘r#ﬁl‘?i/ﬂ\:; PEpaBaw e o gr e MR Ry e B RE
__%]Zm,,,l%bk,ﬁﬂ% mggrfg TG At g S g Al WD K o
zk—mmiw@mmﬁéﬁiﬁwﬁ’Fﬂ%i%*ﬁ%%H% °”%%ﬁ%?@
T LE R BT R B AR O B AR

L
v

Nud

@ HPB (Hierarchical Package Bidding) 4 # Pz * & R| & SMRAp e » — k&4 *
FpF s w & a5 ) 23 2 s BSMRY #z’if%’-rﬁ? e S R RLE R
%9»%!%—“‘5 AT S B AHPBY ﬂ%%ﬁ R i«ﬂp% REHFDE LT SRE T
'@@ﬂé@é%ﬁ&’&%ﬁ4F%&T—ﬁﬁ%%?°

e
e
N

P
!

BE >t £ W7T00MHzedp § 3357 L £22-120 4p ¢ &3 Hw S8 734> R &K
%%'___%]_zk":u;b\—fﬂ,TD ST M E P gk B TR ¢ iy ATk
R LN Ao gt e SR s e R EEG o pd A Rk T TG S

@%&%%ﬂ%ﬁﬁﬁao

# 2-12 % ®W 700MHz 4p ¢ %3+

% & #c (round) AW RG] FARKAF LA

1. ;‘;Z’ﬁ #retR % (no bids placed )
ip ¢ & 4 Biddingstop | 2. X F AR § Ak dsl (no provisionally winning bids
withdrawn )

PAE S PR R

1. F# (eligibility ) : a%ﬂimﬁx F A& H = (bidding units) -

2. Fﬁé (activity ) * % mﬂ\"b EHER S - v L
BT s AR e -

3. BF R xbB| o

T RE TR
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AR T 5 R £10%-20% -

1.%f%%(mmwm%>%é.ﬁéﬁﬂﬁﬁﬁﬁvﬂ&
BN TR EKAFEL -
2. j%‘éﬁ%-% (withdraw bids) @ & 3% FARE 5 GPEE Y B
PAhg F oK ﬁ?é s B RrpF R ( Egﬁ%%”)’aﬁﬂgﬁﬁ
;j o

3-ﬁﬂ<mwmm>i*“@b%% FHAL R
RS A R R RS X

FH KR FCCResh » hFT g KR

gt AB7) 5 edp f ¢ 0 B BRE ARG 4 AR M R S R T 1 eligibility) £ i
4R (activity rules) « FARFR 5 HARH TF 0 H 5 O RBHIR > FERD S HAR
H A, RS AR

SEARFTR G AN D5 ARF dp ¢ B e 03f | 4% (upfront payment ) » 4%
B R R OIE A ARAET A4 d ¢ iR > e T § SR E = (bidding
units) - FCCAI* y* = 585 MP R4 3 2R & ER PRI S - FR[R G HWRE
o AR F FAHRARPARAI D & B R PR TR

YU H e BIP AR AR R 4 BB T B SRR JABAER
BB HBAL R BB R E 1 g hIf {0 4o £ 2-13%77 ¢

% 2-13 97 H 2 4 R

PR RARE = 5 H A
A 49,000 $49,000
B 13,000 $13,000
FALROR A P AT
%&%ﬁﬁ&%ﬁ@ﬁ&»@%{@%&%» LA B SRS R R
R L 4 $62,000507F i 2P~ 1562,0004% 15 5 i+ (49,000+13,000) ; E K1 —“F’f A g

FOH 2R &0 49,000k R B = T T i - SR S L E AR R B85 13,0000
FARH 0 P F A BB o

w0 i@fé’u%ﬁ%*ﬁi{—ﬁ. & Jb’l%%‘%%" T L B A B E AR Flet g
F AR ARR ] S RRIFE S T & iE 2 (activity requirements ) > T3 R i LR
PARS PR E e 2 LA BB % - BIRIEFH R R L80%  FHRH

F 10,0004 4R 5 = 0 RIH 7 62 & 0% 1% 5 8,000 S ARH 0 AR ST ARG R ik
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B = frd > &2 FI8,000 %o @A (TH L& IEE 5 95%  FHREF #F 10,0004
PARE 0 AR F TR AR R B AR E oD S R 2 519,500 o R ARFE g o
Wireless Telecommunications Bureau (WTB) A% > WTB+ g 7 AT e P & 45
RS e PR E A RN T Y. E AL L E N PN S
5 4eT

bl ¢ B 12500060 R H 0 £t B - [E80% hiThL & AEE > PR
5 AR ARACT & AT
AR FARHE = 7 3%
A 112,000 $112,000
B 60,000 $60,000
c 49,000 $49,000

FHRAEE F 1250000 HR B = 0 A7 &% - P H 30 & $015.100,000 B -
(125,000%0.80) 4 f# & 4LR] - Bk 7 HR AR - & B FHBECHIE 7 7 7 B
ACHE (MM FH L R ) AHAZH v E- ARIIE (I EFTHR) %
FHRgAEFR R PRV EE FHARRR (activity rule waiver) - 3
THE =K e

FEAEFC BT FHRRGHE T o SR DRIRT R TR O
PARGT S AGRIPF > Hg s R H b TR PR T B &
PARORRED T A f T B - AP PRE T R SR e R E
SB/4 5 B S FRECRE 0 TR L PR R R e PR E 2 eh20/19 0 AT B o

FHAEF G 115000 R B = 0 &om A% - PP H 30 & $01R109,250 B
(115,000%0.95) 4 #* & AR] o F A 2 PFI AR B Co 4R 4hF 2 o eni7 8+ 5 109,000
(M2 e & G ) RIPARF T R E 5 114,737 = (109,000%20/19) > &
4 42 45 5115,000 8 1 o
B 1 4R 1R § 11500048 R H = 0 230 % 2 FEEO5% (THe2 b R EEET 0 HARiR

4£ﬁﬁm%1%%ﬁi

4 R T
A 112,000 $112,000
B 60,000 $60,000
C 49,000 $49,000
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r ~ e pF

5w &4 (SMR) &1 &% f4bd % (CCA)
% FFCC f4p ¢ 7T00MHz#74; * :ASMR £ 3 R Ofcom  #-f¢ * HCCARE 23 o

e

FE‘,:#F"% ll} ﬁ“” ’ fjf_‘? K%(—]. %l”{é\ ?kl P\?'E’hl:'i %ﬁzfp ‘% = 5\3 y Je T %\, 2_14,:11.741_ °
# 2-14 SMR £ CCA z vt 4
SMR CCA
1, i &8s#Ew s 87 sw s
R A AR R T
. LETE RPN A I
hﬁ‘}am&l‘}a@})\; F%Fm’]‘%% P .
, N . > 1= o
Bh s A B v & o 30§ HA R |
Zﬁﬁﬁﬁﬂﬁiﬁﬁ%héa&ﬁ
PRI -
[ERERE R A e
]aa #)\ﬂl_;!z—ﬂ#)\-r & fﬁif ?'Er
T Behe gk o
1. 2 2HEr L D 27r & #HKYW
poge | ETEEUD S REFaE Ll LIRS
T § SRR 0-
2. FeRMbE CHWw ST o
gi%ﬁtg ?Fﬁ#ﬁ%g%#{%o ?}]E,EE;_;I}E]%%&E#%F;GO

HBAE S =}

AR R R Rk &

[halls B ?l ‘%i%?ﬁ’i{i’*}_.ﬁ i

1RPFET AT

§ o R AR RS

[N

Tk 1%,‘ o

d 4 -FAW’M ’f ﬂtﬁfﬂﬁaﬁr?
& 18 B ermig oo

x mﬁ‘}t’f;n,—fé S T_ °

1. A RFEEY L d#p%—i’(’*#
d %ﬁ"ﬁ E f’rJ}}\—""]‘g—.—ﬁ ’#ﬂ%'ﬁ & '%ﬁ" #’\*&’%/Lkﬁ'{& °

BRI R T A
Byae ey

KT

j,qkﬂr—‘ﬁ ,,_#p?u @ e 1 ¢ (upfront

payment) A= 7 fdp § ¢ iRtk
P ARE

Y AR L M A

(bidding units ) -

BARE bdpf o LY &
%?Ofcomiﬁﬁhﬁﬁ;g@ » T R
'4A‘U§r’~r\3 {'ﬁr?# 2l #ic

hpas)
o

FALKR AR f AR
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BEVRIL Y A fE4p IR > CCAT 1 3 # ARG B AL R Bk (TAFfe 0 32 B 7

e 2 EARG FRALFEgR M AL - e R ) > BHIGERH A RE AR F
o BT AR SR AL A JIRE . A SMRAGIRE T E - £ 2 220014 % %

i

i\ {7 &3 7 (third generation ; 5%36) TRR» AR *PHIR - pFUE - $SMRA
TRz B 183 5305 /B3 U & FIEL - 7 20 =0 S A R (R Mg R
AR ZHERGRIE RFHEHELE ST U g AR ESMRAGI R T B it A o

=

Yr & MR
RAGH PB4 A & & U540 BB 28 Rt 20098 2 7 4F (5 e T 28 g RR 3 %
( The Federal Government’s Broadband Strategy ) #t i ¥ # o A%~ £ ¢ » g K JI{F‘«I—F, B
SARETATRAEIHDFETHERIGRIEL I T ENEF AR E TN
gk { AE L& OAH - Fu ke % (Rural Area) {7 1 ga;ﬁatﬁzﬂé%%“
fkenicie i e P EE o BRATEZ AT AN FEFLEFPG L L TR T L
(& %*P PRAER  ARFRE FE 2§ 2 5c 122 (Framework ) 1745 B B4 e
e sl i I E-FAR 2 PRAEF B F - B R
- ~HFHRRAR
7 B PFNA (Federal Network Agency ) @ 2 F 2 hordp @ o H Xk 204 ¢
AR B ARG i Y L F AR 2 R D Ui e R
By 2 &% 4] o 32 A ehA 3 Matthias Kurth# £ 1T 270MHz iz 2% 8_tdp § ¥ 5
B ‘«‘iﬁﬂrﬁéﬂé » FNA%: % 35 5~ £ 2006 # 127 7 B 42 crBWASD § > £ 58 § B 3 3
FE > B EEEM R HEE J’“‘ Fh A PR PRFEP 2 0 T P R R
TR L ORTER o KRR L ReRGERF o S F AR g H L > R
RGRT H LR n R R iy g GEF S 2 B R R A o
~ BERE T RS
EPpEE LR € T T 0P R FNAGTEE K G & Heni gl T o R A A
Kb it e B R {5 sl o Kurths %38 > 4 g SIUMTSehig 2 % &
20053]20072 ¥ = B3 = & chic & BUE P R TR T R 8- O hE TR
REARRARE L oipy EJORG hPEF ﬂfﬁ%ﬁ FIRTIRE K T e D i A
foo @ ’W“Wﬁmﬁ FHITiE- P PR RgRg s Tt 0 22007 & % o

* 5
fis F
WM 1.8GHz ~ 2GHz 2 2.6GHZ # 47 5 S PR G 2> T FFE AR ~ FP e

>3
7%

-n\
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PERAR R AR AR e

P I AR SRR @ FNART kot b TR 4] 28 R endp LR

TEREE LR Rt ddp § R PR RRER T R EE 2 A
ﬁ’”ﬁ%?—%%%fﬁ%éjﬂﬁ4@ﬁﬁ%%’fﬁzkﬁiﬁﬁﬁgﬁﬁug
F PR o $32009F fhy 4 A Pl Y o F CE P W A S o ATE
1000MHZ 594 3 ik A i 46 f U T 1 IRAR 2 17 8 JRAZV A 10 R P 35 <6 7 4
SR ERREERBESEBES > PR A FEFE R T IR T L AR AR Y

&5 & freg

-

J4
=

Bundesnetzagentur < ¢ 3% i A& i 32009 # 10" 12 p - **450MHz ~ 900MHz -
1800MHz ~ 2GHz{r3.5GHz= g B > 5 Wity R * S Fenig * g > ¥ ¥ L3F T —‘F%
ffe h FHEE N ﬁi“ﬁ%f—! F RG] > E 2 R B IRFAE RIEEPFEY 2 A A o
7%£2010#£4 7 12p 1201057 20p #74p % 7R > % 800MHz ~ 1.8GHz ~ 2GHz{-2.6GHz
Ap o eoip 5 0 32009 107 129 € 3R AR 78 & R AH T o & R R SR
P2 ViR T g A R RAL R R B E o p2017#12 1P 42 0 23Y900MHz
Fr1800MHZAE £L el 5 -7 & 5 Jk e T & FPRAE > 3 A 2 W FI N # % & AT e
PRA: (5 PUerdlp 5o ig % 20162 127 31p 3P )

e

(- ) 800MHz ~ 1.8GHz ~ 2GHz ~ 2.6GHz 44 ‘g z5%

*2010% 47 12p & B %800 MHz ~ 1.8 GHz ~ 2.0 GHz4r2.6 GHz#g £ c7f 3
PP AR ER SRR TR E SRR 24 g - 2257200 4
Bk HEARGE 224w A o a RSP EEE DR o PEIL D - T
B e REF BB EARE o AR PRI IR R R - B iR o
Vodafone D2 GmbH : €1,422,503,000 — 12 blocks in total

Telefonica O2 Germany GmbH & Co. OHG : €1,378,605,000 — 11 blocks in total
Telekom Deutschland GmbH : €1,299,893,000 — 10 blocks in total

YV V V V

Erste MVV Mobilfunk Vermdgensverwaltungsgesellschaft mbH (E-Plus) :
€283,645,000 — 8 blocks in total

WH2010£57 20p 2 %0 Fd AR f 0 £ L SMRed § 4
B AR W3 o RIEEPOE S E WA ST 0 4 % 5 Vodafone, T-Mobile ( Telekom
D) , Telefonica (To 2 GER) 17 % E-Plus » # %800 MHz ~ 1.8 GHz ~ 2GHz ~ 2.6GHz
SHEEL Y X A7 358 8MHzfie M fr b e i i 0 H ERIE R SRR S B A ik
B e F i w Sdp g T L R AMR R REESTE- R
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AR TR B2 & (package ) @ 3 * & % &M (block) itk > Hip ¢ g % 4g
R4 v k3tE > T8 5MHz5 0158~ (0.19% ~ ) -

% 2-15 W S A 150 2

Gt
p i 2010# 7 *
Feidp g e 800MHz ~ 1.8 GHz ~ 2GHz ~ 2.6GHz
5 SMRA and bid for minimum packages

HEFEF (AR H %) | 2H

+ 11 800MHz#7 3 ] A 2x10MHz ¢ Vodafone and T-Mobile® %
R IE 800MHZ4g Bt o ¥ » 7
PRI HFSE IR 2

FH KR FNAfR s > AT AR

# ¢ FB800MHzE B AR AL 5 EAL R i o JPE B > 5 5 60MHz » & - %
BBSMHz® & §tagzsen= N80 £ EAa L £ B * 1 CSMR (combinatorial
simultaneous multi-round auction) dp § = 5% > @ 2 IMAUEH P AR B H Y 2

(technology-neutral ) » & ¥ %/ + i & mé‘p—*‘ ( Vodafone and Deutsche Telekom) =*%
800MHz st Bl ol F e (& bk 5 25644 BR 0 b4 @ 2x2XBMHz) -

fE g RN A ¢ i e $17800MHZAT £ @ 1GHZAT £ i
AR AALREZREFFS D by B8 2% AT R ESD B Fa4FEHR ;800
MHz =8 3 £ © e AR > Bt v k3-8 £ MHz % 0.73% ~ (0.91%
A )o

tAE B30 § BOOMHZAF A 2 £ 32 f LA 11T = F)4

ArG e ik 44‘—_—%‘ ( Vodafone ~ Deutsche Telekom, ~ Telefonica O2 ~ E-Plus) #f>% 47 2%

SR B R F ATEE K e o

Bk &k KRR § # F 4 chs v 230 5HB00MHz e £ chady 20 17 R4 3
T m B TERAR R o ';f'?{&’» AR AA T A AZES000 B R irE R R E
909g 455 » A% 2FF £ ¥4%5,000% 20,000 4 © ~ 20,003 50,0004 © 5 I EiSFFEC
TP UBEAEEIRE R A TR DA WP o FRE XA N TR DEE
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€ /MHz/p

AT BESE F o NP B R T el FE R E L o Tt AL
R s 7N K B A S BB R S R T

L

C.# 7%+ 2 : Vodafone 2 Deutsche Telekoms & i % 4

=

7 H A > Z A rRART 20MHz#-d Telefonica O24rE-Plus= Ik s -
BEFEALT £2-16:

B

4
F

*60MHz ¥ &+ 4-420MHz:&

B dp g

% 2-16 4p % EE 4
0.8 0.740.74
1
0.12 0.12
.08
0.03 0.03 0.01 _ 0.020.020.020.020.020.020.020.02
| | | | —
EIE|S|2Z|E|E|B|2|E|2|8|2|E|g|a|2|E5|¢E 5| 2
S00MHz 1.8GHz 2.0GHz 2.0GHz 2.6GHz 2.6GHz
Paired Paired Paired Unpaired Paired Unpaired
Price Paid Price Paid | Price Paid € | Price Paid
Band Winner MHz | €'000 $'000 /| MHz / Pop | US$/MHz/
Pop
Deutsche
20.0 1,153,798 1,441,405 0.70 0.88
Telekom
800 MHz | Vodafone 20.0 1,210,322 1,512,019 0.74 0.92
Paired Telefonica
20.0 1,212,355 1,514,559 0.74 0.92
02
E-Plus 0.0 - - - -
Deutsche
30.0 61,269 76,542 0.02 0.03
Telekom
1.8 GHz
) \odafone 0.0 - - - -
Paired i
Telefonica
0.0 - - - -
02
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E-Plus 20.0 43,086 53,826 0.03 0.03
Deutsche
0.0 - - - -
Telekom
2.0 GHz Vodafone 9.9 93,757 117,128 0.12 0.14
Paired Telefonica
9.9 66,931 83,615 0.08 0.10
02
E-Plus 19.8 187,387 234,097 0.12 0.14
Deutsche
0.0 - - - -
Telekom
2.0 GHz Vodafone 0.0 - - - -
Unpaired | Telefonica
19.2 11,446 14,299 0.01 0.01
02
E-Plus 0.0 - - - -
Deutsche
40.0 76,228 95,229 0.02 0.03
Telekom
2.6 GHz Vodafone 40.0 73,464 91,776 0.02 0.03
Paired Telefonica
40.0 71,415 89,217 0.02 0.03
02
E-Plus 20.0 36,670 45,811 0.02 0.03
Deutsche
5.0 8,598 10,741 0.02 0.03
Telekom
2.6 GHz \Vodafone 25.0 44,960 56,167 0.02 0.03
Unpaired | Telefonica
10.0 16,458 20,560 0.02 0.03
02
E-Plus 10.0 16,502 20,615 0.02 0.03
Deutsche
95.0 1,299,893 1,623,917 0.17 0.21
Telekom
\Vodafone 94.9 1,422,503 1,777,090 0.18 0.23
Total Telefonica
99.1 1,378,605 1,722,250 0.17 0.21
02
E-Plus 69.8 283,645 354,349 0.05 0.06
All 358.8 4,384,646 5,477,607 0.15 0.19

AL KR FNAR:sE - ATy FIE
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(Z) # % ReHsfe
ff_%?soOMHzfrz.BGHzatﬁgs} Poehdd GOl BT B R 0 K00 20104#8 7 30 P 14 4 Heh
B A A e T o R R AR - BB R o 20098107 12p A
#E BN g 3 8% 800MHz ~ 1.8GHz ~ 2.0GHz{w2.6GHz > & * & 453% € 3k 1 A chik-%_:
bdp k1 SRR T AN B kR B RS A AR L o A
BT LR SR P eh e B IRTE o

FH RS- BOE CEP ER T AL o0 TR T P A e

LERnEF G 8¢ edp g S h 8B Y- P - 2 P A UfER Y i
HERATE (&85 3 oS JelgsF) o
2408 LB R LG 2 HE S @R EE 2 B enfn &k 0 FNAR- Y B il A
E s R R SN 1:«_8OOMHZfr1.8GHz*£E£i N AT b % R B o
B K N AP T I R
e PUnEREF TN AT R A B AR O 5 R A0S e F b
f% B #6->+2010%8 7 30p B 7 -

(= ) 72800MHz#E B e B #p i 3 5

% Py 40§18 16 chA feiB Az o Telefonicap # 33 £800MHZAE B et & B B4 » @
R end B R B 4 fie 5 Vodafone © A 800MHZzZAE £ P i B AE 0 R BL R 4 B
Telekom o #75 AAPMF TR S EFER R U o f > T AHEF Rk &R
RS A RRYEFRAT LR A L ERERPR F T R ot

A sk

B orfertis F R e

ol L 800MHZAE 5 e iz » 3 5 K3 Ienik 2 LB BAATHRY B frie
Poid PR REL BB T A 2dhe ¥ ¥ £ 45§ 7 £800MHz ~ 1.8GHz ~ 2GHz{r2.6GHz
HEEP 59860 MHZ » 12 4% B SUEAR cPdR PR AR o fdp § eDiBARY 0w RATH R
i# 75 E-Plus ~ Telefonica ~ Telekomz 2 Vodafone » #0448 % % B crfh A b JE 1T § A ciip

F R B o

#2010# 4= > i& {7 =**800MHz ~ 1.8GHz ~ 2.0GHz{r2.6GHZ# £ b £ & 4 Ft 4% B~
PRI ¥ chdp § 0 B0OMHZAE 3 cha e 3oy 2 3] }b}i)‘;@;{j FuE K fr B K E 4 K P

EAro pdp g 2w 0 FEIRY A e B B R 0 AR Bt R R R
Y EZER 0 T ¥ iR - ﬂﬁ’}”’:}finbxfamﬁn4ﬁi:m;f¢t&:,\wu[$&hj FIPb o R W g
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800MHZ % Fx e » b §f 1B 7 ¥ R AR i DM HISR B > £ 7 3B H ) b 4L
'ff’%ﬂ ’;?’f@% o

4t
Sp

= \,J~.
— -

MR CSMeng B e gt A2 €A nE &> B3] » L FEDE R F 2A
B o i (9GSM 4 st B i S AR B enE A 4% TPLHE A ALk 0 P 2900 MHze
1800 MHze &L » 4 st BBATHMIFPF B IR EL A T T e Y o b4
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§ g H B LIRAs g B 0 4e 0 UMTS2 PCS (1.9GHz) # £ 44 ﬁ}““ JF 3% HPCSH7
Hge pRar (R Z G 3GIRARchfe ) » Fl ‘“q‘ﬂﬁz&mfg HA 2 E A TR A P
Doy TR A MR SR EIL S TR R R §REFRE A G TR &
AR AR Y (4o 2008-F AWSHE I 4 PR iE 3¢ ) Industry Canada® 4 % %
SFPRFRE R A TR E PR FERERFGGE > T2 ORGEFRET A G TR

T Bl AT IR R TR 2 e e o

(=) 44k
B E NG e £ 1L 5 R Y SMRAGS SR FHEHA 0 ¢ 45 0 1999
“F g {7 9024 21 38GHZ AE £ 4p § ~ 2001 & #r g 7 0 B A i 3 PR 7% ( Personal
Communications Services, PCS) #7 £.4p § ~ 2004# £22005-# #7i& {7 :52.3G / 3.5GHz 3
Fe B M B dp g~ 4 % 2008 £ i {7 1700M / 2100MHz 2_ & it & 4 JR 7% ( Advanced

N
sl

Wireless Services, AWS ) # £ 4p ¢ 5 @ 2009# #7132 {7 e ¥+ 2 (Air-Ground ) #7 £ 4p
# _%532.36/3.SGHZ*4LF!€1«1‘F'J€#*¥E€%#EI‘?: e B AR HPAREF B R
PER chdp g > 5V (7 5 @ 2t X TO0MHz4p § Industry Canadaz* 14k * = & 3+ #icdp ¢
(combinatorial clock auction, CCA)> # ¢ %_if 238 e i chud = 1 & £ v o stk
oT A S R A Industry Canadas “Rfe#ihiE427 it LihEAER > & Bip g 2 S
p2008#E4=e A% 5 BRF (45 B Fig~ > F > BE Al L) stHY > ad

“Intomoble news, “Canadian 700 MHz spectrum auction to happen in early 2013, foreign companies invited to
join,” March 15, 2012.

¥ Industry Canada, “license conditions for 2 GHz ( AWS) Spectrum Auctions,” Spectrum Management and
Telecommunications of Industry Canada, November

2008.http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf09234.html.
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NEAFPHNEY AR ABBERAGEEF VR T
1. 700MHz3R 4 i & § 4c £ < #70° TR g (HF3E38-59) > @ 5 7 #ci T AR
i #& > CRTC (Canadian Radio-television and Telecommunications Commission )
@ 520104 A3k 22011# 1 F 35 9700MHz4E £ 0 @ Industry Canada~ ¥ =+ 21
HI 2013 4p % EMR B 0 - AR B BT 2T LTE 2 Advance-LTE 2
{7 8% 3 A PRFE o
2. 800MHz® & F_* >t Hcix#f & gL PR 7+ (digital cellular ) = % = & 7@ 3%
(trunked mobile ) » pApfc 1 & § 22PCS (1.9GHz) #f £ 2. 3G pL I feid iF » %
& ¢ 3ZESMR ~ CDMA ~ TDMA% PR 5% -
3. 900MHz. 4] 5 F #F cHPCSHEEC » pt AFEL P w0 5 F 4148 2> T 2bd Jp f 425 8 o
4. 1800 / 1900MHzz% & 4.3 2 UMTSz i 4 i€ 3 PRF% (Personal Communications

“Industry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services (MBS) — 700 MHz
Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.
® Industry Canada, “license conditions for 2 GHz ( AWS) Spectrum Auctions,” Spectrum Management and
Telecommunications of Industry Canada, November
2008.http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf09234.html
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Lt org el s 34 PR > B 5 JE (9 T0O0MHZAE & % 3.A, B,C, C1 o C2¢ & i & 44
T Bl o
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# 2-17 700MHz #p % “7#§ &1 2 #p

Block Frequency Pairing MHz
A 698-704 MHz/728-734 MHz paired 6+6 MHz
B 704-710 MHz/734-740 MHz paired 6+6 MHz
C 710-716 MHz/740-746 MHz paired 6+6 MHz
D 716-722 MHz unpaired 6 MHz
E 722-728 MHz unpaired 6 MHz
Cl 777-782 MHz/746-751 MHz paired 5+5 MHz
C2 782-787 MHz/751-756 MHz paired 5+5 MHz

—
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A% G HSPARE § F
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4 JE B TO0MHZAE & & * fEcnT & p i

F AT IE F00% A ¢ (T B R R

B * G PHSPARE R F B T00MHZAE & & * f ch— & p 3=
FAREIZHBITWA ¢ {7 6 2R o

B E
2L ER B ARTREDIRIERES > 2 Bt dpd R A v REFE 2

L
M
xm

4 ,
i

aES

BT M AHSPARE BT S 0 MALL F okt ¢ §

ot

VR LR A HE L L A T & T AR AR T TR G stk
& * > Industry Canada ~» 2 3] 7 #1 ’ép & ~ ez B Z & ( General Deployment

Requirement) » # % 7§ 1 3k i Bk ehafi 2 %%mﬁh’ﬁﬁﬁ&m%?’ﬁ’%%ﬁ
g R R A 08 P o EX T e BN IR Y amER > A Ak

FdeT £ 2-187

% 2-18 L B EREME LaopR R E S

Minimum
Tier 2 Service Area Name Population

Coverage™
2-01 Newftfoundland and Labrador 30%
2-02 Nowva Scotia and P.E. 1. 30%o
2-03 New Brunswick 40%0
2-04 Eastern Quebec 50%%
2-05 Southern Quebec 50%%
2-06 Eastern Ontario and Outaouais 50%
2-07 Northern Quebec 30%
2-08 Southern Ontario 50%%
2-09 Northern Ontario 50%%
2-10 Manitoba 50%%
2-11 Saskatchewan 40%
2-12 Alberta 50%
2-13 British Columbia 50%%
2-14 Yukon. NWT and Nunavut 20%%

TR &R ¢ Industry Canadade =t > A FT 7 BFIZ

®Industry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services (MBS) — 700 MHz

Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.
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AP IAEFRIT kg p L 0F R AR BIRD RS R Y )
BN RECE > A W RIS R LR AP A P L MRS A fe i o
;‘gu " i<4p 9 P4 f2 R o Industry Canadat ) e 700MHZAE ¥ S R 48 ) > 34 4o []2-1 -
FPOUFRFHRAL LG ERHAB/CEA - R NE Y R &7 RBASNPT
PP ARER W R oo AR P E S R R R R R A B D
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EpA ARR ;ﬂﬂﬁ%—'ﬁkg (R P RIS BHAY RHBOHE o

B 2-1 44+ 700MHz 8 214 £ 2 T B3 BB A fie ]

B C Cl | C2
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A kR ¢ Industry Canada = > A7 7 FIL

Industry Canada*.%] st =c 7T00MHz P chig * #p U5 20& > F RBIP L 2 1M ¢ 19
BuRBOEERTLETR R P EBEATAF RS FRITHR - &a 3 ¢ afm
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SRR 0 R R EE-§ B R AR B Nt FRan®

o £ & fpREAp B PR o FlF #9930 31p %**Lﬁéb'“r’ﬁ AR BRI R E

Ay R R EIE R G TR A 0 TR RS B AW R (PCS) ¥4

"Industry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services ( MBS) — 700 MHz
Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.
®Industry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services ( MBS ) — 700 MHz
Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.
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Communications ~ Rogers Communications#? Telus Corporation:#-% p £ - #.1 &

l;’/r]‘}iFlij; s m ;,FI-T v m&ig,ﬁ;j!,.]},’.g’&/\t! l*’ ﬁj‘LJ %@’F‘ﬁl‘lo

*Ovum Consulting, “Comparative analysis of spectrum Fees,” Analysis prepared for the Canadian Wireless
Telecommunications Association (CWTA ) , June 2010.
YIndustry Canada, “Renewal Process for Cellular and Personal Communications Services (PCS) Spectrum
Licences,” Gazette Notice No. DGSO-002-11 of Industry Canada, March 26, 2011.
YIndustry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services ( MBS) — 700 MHz
Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.

Wikipedia, “List of Canadian mobile phone companies,” network information from
http://en.wikipedia.org/wiki/List_of Canadian_mobile_phone_companies
BIndustry Canada, “Consultation on a Licensing Framework for Mobile Broadband Services (MBS ) — 700 MHz
Band,” Spectrum Management and Telecommunications of Industry Canada, April 2012.
14 Zacks Equity Research, “Canada Planning Spectrum Auction,” April 30,
2012.http://finance.yahoo.com/news/canada-planning-spectrum-auction-174557302.html
Industry Canada, “Policy and Technical Framework for Mobile Broadband Services ( MBS ) — 700 MHz and Band
Broadband Radio Service( BRS )— 2500 MHz Band,” Spectrum Management and Telecommunications of Industry

Canada, March 2012.
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2219 % £+ A BT RFEF - T

MobriI:rrt])gand Availability Hlumber of subseriptions Market share
Postpaid Prepaid Total
Rogers Wireless Nationwide 7,708,000 | 1,643,000 | 9,351,000 35.49%
Fido Solutions Nationwide N/A N/A 2,000,000 7.59%
Bell Mobility Nationwide 6,139,809 | 1,313,554 | 7,453,363 28.29%
Telus Mobility Nationwide 6,304,000 | 1,143,000 | 7,447,000 28.26%
SaskTel Mobility Saskatchewan N/A N/A 600,000 2.27%
MTS Mobility Manitoba N/A N/A 490,498 1.86%
Wind Mobile Metropolitan 166,174 290,712 456,886 1.73%
Videotron Mobile Québec 347,600 N/A 347,600 1.31%
Public Mobile Metropolitan N/A 199,000 199,000 0.76%

FHL % & ¢ Industry Canadase = » 77§ £I2
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YIndustry Canada, “Spectrum Policy Framework for Canada,” Spectrum Management and Telecommunications of
Industry Canada, June 2007.
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Aries AR DE AR AR P TR Y 2 R (R
foFF LRI ] 0 4o PCMTSHME ST 4p § 5 47 R peid B 2G 17 B9 13U PRFRET 5 5L »
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LTE-Advance ~ WIMAX ~ WIMAX2& TD-LTE% Hptskz § ) -

PR R * e w £ 4p % (Simultaneous Multiple Round Action» SMRA) |
g1 T &3 #4p ¢ (Combinatorial Clock Auction » CCA) | = Vi (4GH#H 2 p ¢ > @
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'®Info-Communications Development Authority of Singapore (IDA) , “IDA's interim Decision for public
consultation on Spectrum Framework for Fourth Generation (4G ) Mobile Communication Systems in
Singapore,” IDA’s Interim Decision, January 24, 2011.

Info-Communications Development Authority of Singapore (IDA) , “Proposed Framework For The Reallocation
Of Spectrum For Fourth Generation (“4G”) Telecommunication Systems And Services,” Consultation Paper

Issued by IDA,  April 10, 2012.
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YInfo-Communications Development Authority of Singapore (IDA) , “Spectrum Management Handbook,”
Spectrum Information from IDA, May 2012.
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Category Lots available Spectrum range (MHz)
moomHe | J4XZEME | LowerBand - Upper Band
25GHZFDD | (ol X 40 Miz) 5900 - 2660 | 2650 - 2680
TDD (t§t§|1600'\[<'n"|'_|zz) 2300 — 2330 and 2570 — 2600
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1800 MHz

1710

. 1715

02

03

04

05

08

o7

08

09

10

"

12

13

14

15

17

18

19

20

21

22

23

24

25

26

27

28

29

30

1720
1725
1730
1735
1740

2,3 GHz

1745

Reserved spectrum — 2x5 MHz paired
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g EEELEEEE =22 88 38833288855
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?Info-Communications Development Authority of Singapore (IDA) , “Proposed Framework For The Reallocation
Of Spectrum For Fourth Generation (“4G”) Telecommunication Systems And Services,” Consultation Paper

Issued by IDA,  April 10, 2012.
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'Info-Communications Development Authority of Singapore (IDA) , “Proposed Framework For The Reallocation
Of Spectrum For Fourth Generation (“4G”) Telecommunication Systems And Services,” Consultation Paper

Issued by IDA,  April 10, 2012.
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PERRE ST SRR R ¥ -3k & $L B (Facilities-Based Operator
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FHky B Frap ks SRR LR (Station / Network  (Spectrum)  Licence) 1
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% 2-21 Fr4e A R TG 44‘:—*‘3{ zl»%ﬁﬂ S

Type of Services Offered

Operator Wireless Broadband | 2G/3G Cellular LTE Trunked
Access Service Cellular Service Radio
SingTel Mobile N N N
M1 v v v
StarHub Mobile N N N
GRID J
Communications
Packet One N
QMax N
TR KR IDAg » AF Y EIE

23k 21
BEzE 21
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Frévd powoena = < T2 F i 5 SingTel Mobile Pte Ltd (STM) ~ StarHub Ltd
( StarHub ) 22 M1 Limited (M1) » & %3 #2G ~ 3G& LTE 2 FR7% ; ¥ *F QMax
Communications Ltd (QMax ) #?Packet One Pte Ltd (P1) B]&_374c 3 #& EWIMAXPR 7%
G EH o @ IDAR X T4 % 2.3GHZ ~ 2.5GHZE 1800MHzAF £ ¢ - & ¥ 1 ch

4 AT £2-229 7

F2:22 Froe B LR EFF IR - A
Paired Frequency Assignment
Lower band (MHz) Upper Band (MHz)

1710 - 1715 1805 - 1810 STM
1715 -1720 1810 — 1815 StarHub Mobile
1720 - 1725 1815 — 1820 STM
1725 -1730 1820 — 1825 STM
1735 - 1740 1830 — 1835 STM
1740 — 1745 1835 — 1840 StarHub Mobile
1745 - 1750 1840 — 1845 StarHub Mobile
1750 — 1755 1845 — 1850 StarHub Mobile
1755 - 1760 1850 — 1855 StarHub Mobile
1760 — 1785 1855 — 1880 M1

2300 MHz — 2330 MHz QMax

2330 MHz — 2350 MHz QMax

2516 MHz — 2528 MHz M1

2540 MHz — 2552 MHz STM

2564 MHz — 2576 MHz P1

2576 MHz — 2588 MHz StarHub

2588 MHz — 2600 MHz P1

2636 MHz — 2648 MHz M1

2660 MHz — 2672 MHz STM

2672 MHz - 2678 MHz P1

FTH &k IDAg:E > AFTF R
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Sl - w2 R frx 2 A ARSI S ERG 57 5 0 AT T p § TR
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#Info-Communications Development Authority of Singapore (IDA) , “IDA's interim Decision for public
consultation on Spectrum Framework for Fourth Generation (4G) Mobile Communication Systems in
Singapore,” IDA’s Interim Decision, January 24, 2011.
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2008 1800 -v #% 46,100,000 9.6 6,977,700 6.6068 0.6882
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Fe RARE (lot packaging) ('spectrum cap ) (rollout obligation) # % LAt A
(1) Bx=EHEZ ER
B2 x 105
1 % =
(1) UUfE 2*5 MHz —fi 5 MHz ; 1GH by | (1) AT 9B ZEEIE
e o ZEHEHE > FEPINAE
. o1l 2*10NHz F5 45 TR ERE .
= | (1) 800MHz \ KEHFFEZZEN > B
& | (2) 2.6GHz s ALERR 2 x F£H{ 2Mbps 2% 7 T hH ceA
- ' (2) FDD 2*70 MHz K, 27.5 MHz - PS ZESE < SR
TDD 50MHz (2) SRHHZER | 0o 7
E R 2 x 105 "
MHz
LA CMA F1LL EA Fy
(1) Band C : 43l& F Y IR 0N H AR
(1)Upper 700MHz 746-757 ~ 776-787 VU A A 22 F 3 i 75
BandC - D 22 MHz 2 x 11 MHz R Eik % 35% © K AE 1
1 Eb >EA ==
2% | (2) 698-704MHz Band D : £[& Ezi BSEMﬂ REHH RN EET] T0% &
B / 728-734MHz 758-763 ~ 788-793 (3) SMR » T L REAG kL

(3) 704-710MHz
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WRC-124t 17 #5318 3 . 7T00MHZHF B e g5 = 58 & 8k ¢

1~ j€2015& B4 > & — Fefie Bk #ici i £ o0 AT A (694-790 MHz ) & 7 #+3 2R
A% T #-AWRC-15¢ R4t 18— 9 8T 7 Bl o

2~ g >3 * TOOMHZAE 2 o7 38 #2 = 4+ (spectrum harmonization ) « %

3GPP= #+1998#% » s f & 7~ B R B iEEFE _Elﬁ]%‘« (ARIB-~ ATIS~CCSA-~ETSI »
TTA-TTC): aaffeenimd d A FERBT > R4 H N7 b2 8780 a2
g L PR o 3GPPR 3 v B Hoik- 2 A8 (technical specification group, TSG) » #
¥ & "L e B (Radio Access Network, RAN) 59TSG 3 ## if ik 3GPP#72# ¢ & Sik 2
R ER T Bk R S RS BRFR PR K 1999 F B 4 3 2012 3% )

3GPPi#-% w s (A i 3 ¥ ek B L Hw e ke (LTE) % 4 5 FDD#TDD# 1 2%
A o FDD#EE T A %+ ~ T (7 0 4 %7698MHz % 3590MHZAF B2 £ § 257 % 8 (4r# 4-1) o
TDD# £ 4 *+1900MHz % 3800MHZz#E £ £ § 117 T 8. (4-#4-2)

4 4-1 3GPP #f LTE “7*L 4|1 FDD 47 &

s B (UL /DL, MHz)
1920 — 1980/2110 — 2170
1850 — 1910/1930 — 1990
1710 — 1785/1805 — 1880
1710 — 1755/2110 — 2155
824 — 849/869 — 894
830 — 840/875 — 885
2500 — 2570/2620 — 2690
880 — 915/925 — 960
1750 — 1785/1845 — 1880
1710 —1770/2110 — 2170

O 0ol N|O |0 D> W |IDN|PF

[EEN
o

% Results of WRC-12 Spectrum 20/20 http://www.spectrum2020.ca/presentations/Dupuis.pdf

#" 3GPP 1144 htp://www.3gpp.org/About-3GPP

%33 B 98-100 £ & " HET c REMAGEHSEELHAE  EEFMAE®E
http://mww.motc.gov.tw/uploaddowndoc?file=publication/201203161233050.pdf&filedisplay=%E6%88%91
%E5%9C%8BY%E4%B8%ADY%E3%80%81%E9%95%B7%E 6%9C%IFYE 7%84%A1%E 7%B7%9IA%EI%
9B%BBY%E9%A0%BBY%E8%ADY%ICYHEE%IC%B0%E4%BDY%B3%ES%8CY%I6%E8%A6%8FIHES%8AY
83+%28%E7%B8%BDY%E 7%B5%90%E8%A9%95%E4%BC%B0%E5%A0%B1%E5%91%8A%29.pdf&f
ag=doc
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11 1428 - 1453/1476 - 1501
12 698 — 716 /728 - 746
13 777 — 787 1746 - 756
14 788 — 798 /758 - 768
17 704 - 716/734 — 746
18 815-830/860-875
19 830-845/875-890
20 832-862/791-821
21 1447.9-1462.9/1495.9-1510.9
22 3410-3490/3510-3590
23 2000-2020/2180-2200
24 1626.5-1660.5/1525-1559
25 1850-1915/1930-1995
% 4-2 3GPP %f LTE #r4.3] 1 TDD #7 £
5L #7 % (UL /DL, MHz)
53,34 2010 - 2028
o
37 1910 — 1930
38 2570 — 2620
39 1880 — 1920
40 2300 — 2400
41 2496-2690
42 3400-3600
43 3600-3800
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foenfT e
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% - #F cApH £ arAe B (spectrum re-allocation)

A ERTIRIE AP S AT T At s B R R AR L
WA E o fe iR T o BT AR A PR R T USRI R EATA e o

¥ 2 %5 AEE £ A7 R = (spectrum re-farming )

15 ITU chz & VARG e * F g AT HF DA AEE > refarming 7 4 5 =

S B B AT R AT TR GSM 553t 1 ph (L R R BRI i e
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1~ s R4 ¥ dpim e giw ik 2 (Change of technical conditions for frequency
assignments ) -
2 et Foaneg (e EasmTia kit G ) Change of application
(‘particular radio-communication system using the band ) -
C R LR AR R ST g TR ( Change of allocation to a different

radio-communication service ) °
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B4R GSM AT B UL AL A5 L BRI DO E ek
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AFHEZ R 0 50 REH T EF ARG rF 2@ o 2R3 GSM R E i
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ARER A FATH R RGP TR RIF R Z R R (R
BAHHBR T 0 54) & R G GSM ¥ 41 K SMHz 5 4 5 0 L IRATR R
BFeri Py FRBEEEYELEHB T ORBIFLRE -

(=) MHELATRE

# GSM & fp g 5038 45 3 1800MHz i * #7 £ o 1800MHz & 4F £ c45 4F )
BRI 0 w 900MHZz #4F 3 1800MHz chif fe R g > & A € ATRHEE T M A1 5
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YRR EEFPABERLET AKLI06E 67 > ¥ ¢ R4 AERD T AHEHT 1
ToEf g > FP e EATRE DL RME S 0 FERFEF o

¥ NCC 4zl &hidiE - Ve » frEhmaEs

http://www.ncc.gov.tw/chinese/show file.aspx?table name=news&file sn=29483
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DIz frm s FIp kR T E W EATR E AR H T2 > FCCHR-EZ M & 5L b 716 * aHf
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4 Digital dividend discussion document — Radio Spectrum Management _
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Cooperative = fa#f % - % Cooperative = Secondary #73 £ e® ¢ > & W% 3| MVNO
4 Secondary use iz 38 o e £ 5-1 1% o

7. 5-1 Martin Weiss =4 58 3| ik
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Primary | WiFi License trading / Secondary markets
Opportunistic use
Secondary | TV White Spaces MVNO
Secondary use

UWB

TR kR - Martin Weiss 2. Spectrum markets : Challenges Ahead

%+ % 5-1 ¢ Non-Cooperative {- Secondary 2. < & % #. > T S A2 Ffo b 8o o
7 Cooperative f Secondary #7% fhF ¥ - B MVNO 5 {78 T 38 m R ¥
( Mobile Virtual Network Operator) - 2 MVNO mi‘ci AET R G R D e R
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T R/l 5-3 % 2012 & Wireless Intelligence 3# & ¢ % » & 23k- + 735 K7 H
TRIFyERH ¢ - 2 ¢ 812 R MVNO ‘,‘:;‘--—‘k 0224 75 MNO g3 52 » B fy
Fis #8547 > MVON £RTEFHE F23 58 > ad Afe 7 EWFT 4
52 %)% o ¢ MVON e 2 42350 7 pegg

o

MVNOs

=] Europe

M Asia Pacific

B usa/Canada

B Americas

B Middle East
Africa

MNO sub-brands

Global MVNO and MNO sub-brand split by region, May 2012

Source: Wireless Intelligence

] 5-3 Wireless Intelligence # % % %
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MVNO % 7 JE 17 el ie * 8 > & 3% FIRBSY F 0> A2 o o
A MNO ¥ I¥ JFo- & » ATen > 57 & £enp F{oIRFs o AigiE 3 £ 1F
SR T 0 % AL MR F o T B 5-4 #7575 MNO ~ MVNO fr MVNE

ZECE Y A
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= g Billing Mediation
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— -

® 5-4 MNO / MVNO cooperation
L kR - How to Become an MVNO/MVNE ( Comarch Headquarters, 2009 )

% John W. Mayo {r Scott Wallsten (2009) = 3 # > % 3% 2 # & e LEFF

Fevor s A 23E320%% ~ > 2006 # = 4216 100 % ~ o £ 2008 & # <
#HEomaeLEFHE (MVYNO) TracFone > #73 1120 § * = - 150 &% ~ amjc » »
A A FHRLTHEIHEREELEITHE (MVNO) o~ 5 1.3 % ~ (2008.21
Virgin) o

CREREX SRR BT £ RS FT L MVNO £ ¥

(z) &= 3F
#2L i A H78 MVNO idﬂ" BT T OREAED B FEE o
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BRI LMVNO eng 2 o e i i g i % R R enielt o gk e i i
ETd L RAEREEATREL S -
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OFCOM
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B X B Sh R BT Y i

1.
XELY SEEE I

FAERIRRA 5] OFCOM Hi35 .
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B 5-5 #RFHERT LB
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Technically Assigned Ea IS 3 SPAREE 1)
FERP
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¥ OFCOM-trading guidance notes >
http://stakeholders.ofcom.org.uk/binaries/spectrum/spectrum-policy-area/spectrum-trading/tradingguide. pdf
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Light Licensing comprising -

Simple UK < Simple Site IS 1 W5 >IEH
uppliers
3.6 GHz EA RS ]| ER LS ¥
412-414 with 422-424MHz
542-550MHz ( Cardiff ) ~
AT v I R 23
( Spectrum Access )
1785-1805MHz (NI )
3.5, 10, 28, 32,40GHz
1781.7-1785 with 24 T4 4 2R

1876.7-1880MHz

LT

( Concurrent 28 GHz Tt 2 2EH FRRLET

Spectrum Access )
F i * (BFWA) | Scanning Telemetry e IS TR 1
Point to Point Fixed Links R F ELPAREE A

880-915MHz ~
nuen (S

( Fixed Services) BN z E RS ]
1805-1876.7MHz ~
1899.9-1980MHz ~

2110-2170MHz

N
—=\
Pl
=

PWN 23

N
—=\
Pt
=

(1) = %3 :
AR E B ER T2 (Total Transfer) » 2 7 & 323 A= s > 28 T B
5-6:

(a) = »#4# (Outright Transfer) :
R MR HHB I ADBELLEL CHE L RTF T
Il &7%
(b) #3##4# (Concurrently Transfer) :
BHRBIF T A BRESAEHEN S R EA > REE A
FrHiEfIE &
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A E &4 45 B

N R ENER SR
= ( Total transfer) ( Partial Transfer)
E AR 2 )
| |
év Transfer)
H
i ERER S 1
3 (Concurrent
o - —
(7 "4 4 #)
B 56 R LI AR

25 AR E 6 R T INA M (Partial Transfer ) & 1 2R 2304 2 > 34
ARTHRAGUEFEAZ BB AR SN R 2APRTES R H LAY
THEA R AR E £ FIPUNABES RHES N T o L Aagd

(a) #g &4 4% (Partitioning by frequency ) ;
(b) # 444 (Partitioning by geography ) -

& OFCOM #r FAp s 4 4n # < i+ (Trading Guidance Notes) * - # %2 OFCOM
F X3 2005 & Bz ié r g L )4 (Time Partitioning) 0% = &3R4 M4 4] -
'rﬁiﬁliiﬁﬂ'l 72006 # @ X ooy RFIR FEFERF LA 28T 22011 E R 5 1
o AR EOYFAR o

INOREIEFAVEER THERES 2 TR B HES ) e AR
RN R

I SRR A ATES R
I 4 - 56 iR -

GA BRI R LS AR BT B

e
T
&
ol

¥ [E3E 35 -
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# 5-10 OFCOM 38 & & 4% #

i34

2004 i [ ez 47

2006 & B c 2 ;{F?;_H_

VURE A A
( Partitioning
by frequency )

%ﬁiﬁﬁ%%
( Fixed Wireless
Access ) 3.6 GHz
o H AR R

-
5

» BFWA 28 GHz

» PWN:

*880-915 #925-960 «1710-1781.7 <1805-1876.7
*1899.9-1980 «2110-2170 MHz

»  Spectrum Access :

«412-414 / 422-424 MHz+542-550 MHz ( Cardiff)
*758-766 MHz ( Manchester ) «1452-1492 MHz
*1755-1785 MHz (NI ) <3.5 GHz *10 GHz

*28 GHz *32 GHz

L3 T2 R 3 3

% (Partitioning

o3 B R IR
53.4 GHz# 28
GHza # 3 ¢ *

» BFWA 28 GHz

» PWN:

+880-915 +925-960 +1710-1781.7 «1805-1876.7
+1899.9-1980 +2110-2170 MHz

»  Spectrum Access :

by geography )
= 50 « 412-414 / 422-424 MHz +542-550 MHz ( Cardiff)
*758-766 MHz ( Manchester ) «1452-1492 MHz
*1755-1785 MHz
£
» Business Radio Light Licences
A o F gy comprising :
4 (Partitioning « Simple UK « Simple Site * Suppliers
not permitted ) » Concurrent Spectrum Access :
1781.7-1785/1876.7-1880 MHz
>  Spectrum Access : 3.6 GHz
FHL kiR : OFCOM » AF7 5 KL
A¥ SRR L
i ¥ 2HEA Y OFWA3T ¥ 34 » £ % % OFCOM -
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VA A B OFW206 ¥ g4 0 ¥ % % OFCOM -

B. #4245

f

BRI TRMHIERAT OAFBHARI Lo PSR B RE TR

1~ Ao £ > 1% OFCOM $3¢ # #5 1§ 42 ) Fpde ™

(2) {RFF FRI- LT LHEERLDERFRT -
(b)) =R EFEehFa > 24 BRI T FEE -
(c) 22 #:®m&2 TNR -
(d) FERPIER A PER o
() LM Mo s » LA BP > LREPEFHFFTHE AL T o
(f) 2t TR IR REHS 4ok 2 EAES > B2 ol HF o
(9) WA e o B RS APPSR ITDRE 5P i
(h) & TNR 22 o
daE s RH L E T R RRE B AR T

A

(A) SEHRERIFF A e OFCOM i & = 2 > % & AT 5 2 M AR

BB AZERA LB E AN R AT BB AT 4 AT 6 2
EREA -SEEFRFABEZEP 2 OFCOM Z 23 F A HER S 2

BF G ACES LR 6B BT R T 2

(B) OFCOM fz® = &t > FBRypnit 737G » TAREZT Ew 2 & RE B T T8

H b Fadatgsto

(C) OFCOME;&{@? P 7 iE 2 r o RN R T e ’TL‘]'»L‘IJ'F,L,,

B FERLEEH L .

LB LFF A 2HEFHFFANLEAARLISED o

il iR EART IRy R (the Wireless Telegraphy License Charge
Regulation 2002 ) & S5 m i HF R BUPHE F & * dﬂ" °

i A RT CRBITY RS 4055 838 b AT BP0 A By
_}( .
ﬂ ’

iv. ikdx & S 772 (the Wireless Telegraphy Act 1949 ) Section 1E (1) >
OFCOM @ il m#f i R4F 3 L L iy L Bdgwr AR ik ie *
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AL F ik E % 156 i ¥ OFCOM 2 qp 7T o

(DORDMQ%%%{@F@Q%L%iJﬁ@ﬁﬁmﬁﬁﬁﬁﬁﬁ’%ﬁ%%?
B iEH e OFCOM iz % Qi 7 b &4
(F) OFCOM I £ & 4 I & B 2 4 » ik 35k 2 7 712 1F 4 &%
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i FRALE SMAMEHS > OFCOM iz RiFF A 2 AFHE > &H 2 2
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195 45 - 3 4% 2LR] (Mobile Trading Regulations) 7 (1) (f) Rz # R4#F
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2000 & 77 12 p

WA R g#&, 4 COM2000 (393) 45 4 » & & F i ;A R

PRARHT E AL el flen i (B4R L)

2000 ERF e #RE "2 % B (Independent Review) s ™
& 11

CES A &R

ERF R T A F B A2l ki o 3% £ 8
2000 = 12 * B3R BRI E AR ATB IR T 2

5T
2001 # 3 Martin Cave A iZ & 5 Ffpin %R, AR -

4 R €% 7 COM(2001)380 = i sxdk e Hdp 4 o

2001 £ 7 * HPAF SR E-trEgs (272 2828 ) 2 asr

e TS S R TR SURIN

2001 # B Bk

& ST 48 1 (Radiocommunication Agency ) 3 {7 3534
v R E o PR L b uE iR

2002 & 3 ¥ B BB TR T AR o
EHip s #p e T E RV e L FRIIES RE
EERTY ERT A o 0 1 E rgﬁ” FE - E ST AR
Fr R L AT RTEERE R VBET
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B3 EERERT AT & X PR

2003 & = 1 Mig iz (2003) ) A e RAEAEH R S o
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