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k I_H_Q_

2|4 HOjA|2DL

. . ) * 0.02$/MHz-pop == 2|2 1,000
(minimum opening bids)

olzplA 29
e e e Of 2IRE 10% &7t
(clock price increment)

o HZ=Z = QR (bidding unit) & 10%

QU= FI2E[E QY FOZE(MHz-pop)ofl B2
2= 24 17 S50 Y Vst BES2S HFoloF YAt
o
=

233 2 9 3
X
(upfront payment & ol
bidding eligibility) iy
z

o ZANR U S22 MEIAARIAE 9B HATH U S
=]
5

Lz} Ziod i
i « 52202 MHIANQAE 93t 2 B 0]
(bidding credy » SHEA0| BIEOIQA| 2I PAEA 80| 85% O[pio

tribal lands 2| MH|AAIAZIO| CHEH ZHDH G 2o

17) gks} oF 1189749 (20 8¢ B ¥Y-d= g8 1186.8%/9 #8)
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© CBRS Zoj ZAxt
o A 2263171 TEWEE] = 20625702 22870 ARt RIS
91.1%), & U ole oF 45918 566t 2 3} oF 5744 2¢118)

SO} RS e & el 450 3230

- i =X "1 =

o Yz & A 57] AFEAR= Verizon, Dish Network, Charter,
Comcast, Cox & SAXAZF B /A0l WEAIAZPT t4-19)
Verizon> 1577 7R2E]2] 5577] WHelE 1218,9379hd&o] Yahitol, e} FAIARIZ of
H| titi §AE 3
* Verizon> S (1~6GHz) oA 9] Tl BE52 Thelolr] flsf titti FA1R20)
¥ 5G AMH[A HZ2 flsi AT&T= 850MHzLH S, T-Mobile2 600MHzEH & 28GHZzCH

oA s 2835t SLt Verizon2 28GHzEHY 2! 39GHzEHH S &&Eh olo )

2f, = EtAtiE| 20U JIEBERS dSE)2 M HoiX 5GM
H|AE SHe Fupeo| 271 Algt Aol

© AT&TE= C-band 7ule] F2lsl7] $Ja] wlae], Sprintole] gom Zdjele] &
w2 88 T-MobileS 67 7heEle] 871 Waluhe 5 583ukerelo] Ut

Dish, Charter, Comcast, Cox 5 ZI°[BAIAAE S4IAA ] tieh W& E Wl
EAHoR A 292 5] ¢l HelE 2R

- S 6GHz H|HS] tie] Fgo] dAEe] o], o= FAlolEANRIA = A2
A715]2 2R

o U&HsS: JlE A S/ ARIAF ESE Dish Network,  Atlantic
Tele~Network, Netxlink, Windstream, Comcast 5 ZA/UEYT AFiz}
2 d/AClE WEARIA KR 3-4) HX)

18) 209 8¢ H 28 1186.8¥/$ A&
19) Fierce Wireless, ‘Verizon, Dish & cable top list of CBRS auction winners’, 2020.09.2.
(https://www.fiercewireless.com/operators/verizon—dish—cable—top-list—cbrs—auction—winners)
20) 5G MHIA ATE Yl AT&TE 850MHztHY, T-Mobile2 600MHzti¥-& 28GHzH Hx 974 &
sjgot}, Verion® 28GHzA® 9 30GHzjele B olo] mel &wi epjdfe] Eowolgle
U 7HEESEG A5E)2 A BolA SGAHIAE ST Fakeo] SRV AlFeH ARl




0
7
2y &
%

I

(& 3-5) 2%)

A3, A% 5 aPelE A Axdel &% /PSS CBRS Wl 2gsiel
A 7% 28T A0 WY

BEL AQOINE AT TES B, REA A 226 END A
2 W AFSRE BET 5 9 Ao By

H 3-4 (BRSE 3.5GHz Aof Z1} : 232

o2 -
AR} =A($) AHAL H5=(H)

1 Verizon 1,893,791,991 Dish Network 5,492

2 Dish Network 912,939,410 Atlantic Tele-Network 1,569

3 Charter 464,251,209 Nextlink 1,072

Communications

4 Comcast 458,725,900 Windstream 1,014

5 Cox Communications 212,805,412 Comcast 830

6 Southern California 118,951,433 Mediacom 576
Edison

7 Windstream 38,534,863 NE Colorado Cellular 558

8 Nextlink 33,517,353 Verizon 557

9 Mediacom 29,478,887 Cable One 547

10 JBG Smith 25,274,477 WATCH. TV 517

# 3-5 CBRSE 3.5GHz Z0f
AHRHA) =H($) HSH(7H)
SEAD (JBG Smith Z[2|AL, ESAEZ}D 25,274,477 7
Alabama Power Company (%12) 18,878,280 271
Chevron USA (M%) 1,065,201 26
Deere&Company (E2HE{ A|Z) 545,999 5

21) R4 (2020), CBRS 7¥) &% 24 8l Fups B8

Zaf

T 0,

20 RF=5A1eksl

oe WwWww.etri.re.kr
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© AAH

o Ful4 Bgol wgA FUE Yd we o) A
N
()

17 o]

o Frje] Furg HRSHT A ke BAAYAL AL, 5G AM AL
9fall wolghael e £4E @

ok

Verizon> 28GHz e B 39GHz WHe] Fupez SGAH|IAE 7RASH oY, 6GHz
ool S 5GAHIAY 8%t AT&T, T-Mobile & ERA] HIs] 5GAHIA &

sl BHA¥22), CBRS Aufe} o3 Zdjm CHIT(3.7~4.2GHz) Aol A o =
S SEsto] SGAHIA FEFYl &8ol] 913 AR Hel

- CHiE 7l Verizon2 45521E FAlsIo] A H8ie] 62%%1 351171 HolE 2=

o

N

ol 5 WAL she we 9ol Fus Wels g, A W 75
2 Bl A2e AUI5IE WA
Dish Network®] 749, Sprint=25€ Boost Mobile= I3t o]$ AHIHo=z 5G
< 15T 22 IH, 239 6971A] vl Q2] 70% AR A SHEIF 53523
Charter Communicationse MVNOAIAS Qe AL ol oj&ot ot 2|
TS B 5H5A A 292 ol TEHes FxR4)

22) AgHr2, % HEolE 5G ¢ =@AT.28GHz B ‘EEXEE F, 2021.01.24.
23) Commsupdate, ‘DISH pledges 70% 5G coverage by June 2023°, 2019.7.30.
24) LightReading, ‘Charter to start first CBRS market buildout in 2021°, 2021.5.12.
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o A2 ZN4 DEAE HLHS AR

© 2SAIE H&HF|(Shared Access License) 72

0 Ofcom< ’'18¥ 12¢¥ F5AFE H<&EHS] (shared access license) SFZIHFSH

filjo

A2, oJALE WAL AR 199 7Y€ Fu TEARE TYYYa (a

new framework for enabling shared use of spectrum) Z|F<eHS W20

o Fi TG mAAI0) FHe Fult H2YE 5ol Tkt YIS &
Ao Fal TS ADoK A0 A BEAEE Tl 52 49
N w1 22 &80l 75

heFeh AFdof|Ae] AR (private network) 7]8F IoT &8 31

TS A MAIA (fixed wireless access; FWA)E Z-8351o] 40lA4o] Q=

Ao ZTERNENS B3

TEAE FEWs) Aol MNOZH 298 B¢ 54 Auax] g

° Ofcom2 TE5AME AEHS] S Aol 7€ LTE A=+
=

Sl Q= FoEE tide] gt 22
EEﬂ% rnl

27 F&Usls 7120 MNOZL o183k QA 93 T Aol r] Faps
ws] olg7ke 3AMNOSH] Aok Fo] Aepiie 23 Rl

WSl A7 950HLE; LTE o|9)e] §E2 BEe 4 U= sl FUY 1

Foi CHHO| Chet 22 "&ZES F0

E3i1PN ;i
%é PN | 71257 MNO

—

3 '19.85 ~ 2284 Freshwave networks

1 '20.7.1 ~’23.6.30 Telet Research

2 , , Telet Research
2.6GHz 1 20.3.14 ~ 23313 Thames Valley Mobile

3 '20.12.4 ~’23.12.3 Quickline communications

4 ‘2158 ~ 22517 Telet Research

2 21531 ~’24530 Freshwave networks
1.8GHz 2 '21.6.10 ~ 2469 Quickline communications

Vodafone
Vodafone

Telefonica

Vodafone
Telefonica
Vodafone
Telefonica

olg 7

olgEE

o

25) Ofcom (2018), ‘Enabling opportunities for innovation: Shared access to spectrum supporting

mobile technology, consultation.
26) Ofcom (2019), ‘Enabling wireless innvoation through local licensing’, Statement.
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Ak 00
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0 1.8GHz, 2.3GHz, 3.8~4.2GHz, 24.25~26.5GHz W9 & 47 H¥o] F&8&
ks jedolm], AR, FWA, B4 AujelA S 5o S5 B8 s

N e B AHIRE Esle] Bgol Ths

18/23GH el 712 54 Aweg Resle Sre 28 71

38~42GH, oS FWAS 8% molXe] AeulHa AlF $m2 BEsL

A Als e 5185k e

LI AEs SRR TSR AL S8 49 2ANY Fui 28718t
Z4m 71540 F7] whEols], 21d 49 Ak o) ¥ 36~38GHE A
Sgon 8% Ao WAF A

24.25~26GHz tee AUl A gH {52 2R 7P, Ao ot FWA
|2t 80| 7hs

24 A2l 24 A2l
(W2) (&L
1.8GHz 6.6 MHz O O O X
2.3GHz 10MHz O EX K] 128) O X
3.8~4.2GHz 390MHz O X X O
24.25~26.5GHz 2.25 GHZ O X O 029

% &2] © Ofcom (2019), Shared Access license: guidance document

0 THAG WaWohs AEE vt TAwsier AU ] w2 HE
A olgo] /st FEE Jue] A AT Welz T4

&9 W] (low power license): ¥ S0mulolld o9 7|2 2|7} 7Fs3t ¥s]
2, o] sl HSE Fof (per area license)

27) OfcomellA gt ARl grolm, olejo] thg L2k &8o] 7t5

28) 2.3GHzolAY Fd= Wol(medium power licenses)= BF ©]-§2tete] M4 Il=lsigls o,
AHE 2700l ARPEoR o]t Ao wuE7| wfE

29) Ofcom?] o7} W& {A4H7F R E0] gl A9 ghsto] 7hs

o
ofr

18 7|23z EdC 2021-10 €O



=3 W5 (medium power license): B4 7]x|=o WHolE Fo] (per base
station license), #1&2 7|5t Holo]| H|5l| =2 H5HH o]§ 7t

- Z=ATY (urban distinetoll S7FE B¢ A& WS olgAel iRt o] ¢
Hog o4rt Adidog Ao el (rural distinct)o ARt WS W

L ]
A ™ - o a0 93 somol 0
¢ 4, deEuEea = ECLP ERINED
\ + ; - HEE BEEUNM = Yots EHSH 53{ %‘a' {ﬂtﬂ %%ﬁﬁ
Ao [, 23RS TR f24 A ¢ A2dBm)
A% oazo s
' - Hol= g9 HEo| HE
s
@
A M=
D-ﬂ Cpor

o o] HHE2 ‘first come, first served ®HAIB0of Z]HISIH, Ofcom®] 7HdH7}
Ao wep dhg oAR(E g7t 24
W] T2 Yok AFdARE S tie ¥ g9, A, $4EE 52 Ofcomel
AlE, Ofcom B o]-8Atee] TS dlsto] g o iE 274

o W olgRE 0§ Fuls it TS| wet golatel, md PR
18GHz tejsh 23GH: e 22t 6.6MHz, 10MHz Blafdole], e olga
+ 802 (3F8} oF 137hed)3D
3.8~4.2GHz il Adet thedZo] 10~100MHz, o=t 10MH g 80Tk
26GH;, Tl olg HhelZt Sps izt 2058

A ALME AEE ol E

:[o

faA st oAt B ol U 4

ol

300 59 A4 E gy
Ztof| A &
31) 2149 89 @A) ¥-mhet g 1,627¢/0keE A8

2ay

o
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SOl 3SAHEL| 7iE L 2EAHE o000
B 38 35S FI4 CfyY 20|82
1.8GHz 6.6 MHz 80
2.3GHz 10MHz 80
3.8~4.2GHz 10, 20, 30, 40, 50, 60, 80, 100MHz 80/10MHz
24.25~26.5GHz - 320

x Z2{: Ofcom (2019), Shared Access licence: guidance document

o FEAE HEWSIZ 109 slblne wEel Adwgon, 214 8Y
WSl 3 097, 28 WL 3 2737 o] o]zl PR

(A== dHol) A9l 571 7I¥el A WHsle]l 90.3% @B577ME FHEJew, BT
OnePhonee] 7F¢ B2 HolE HS5 (6847, A1) 72.1%)
(F=3 WHa]) &S 570 719el HA wole] 77.6% (127DE #5330 2e™, Quickline
Communications’} 7V B HIE FHESH (9671, AA|2] 35.2%)

0 T R HE5HS] ASAKIA 5 29 570 71dE2 B2B HIERYZ &54, A
A 5, 23 SAAHIA Fo] F/AH|A

o MNO % BT%} Telefonicaﬂ A5 S FHEQH ¥, Vodafone?t H3G 52 &
Ao 2 HIHES kx| 2 Aoz e

7V B2 A=Y WslE F53F BT OnePhone BT} OnePhone®] 2]

BT
Telefonicat= =9 W3] 347 (AA|Q] 12.5%), VodafoneL =2 Ws| 371 =S

M5 #3
A2 ¢ =4 O
=3 20 2 2534
1 BT OnePhone 684 Quickline Communications 96
2 FMS Solutions 66 Dense Air 37
3 BlueWave Communications 65 Telefonica 34
4 TeleWare 25 BlueWave Communications 26
5 Sunderland City Council 17 Telet Research 19
A 949 273

% 22{: Ofcom Spectrum Information Portal

32) Ofcom Spectrum information portal
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© AAH

e Sl FEAg WEwelel JIE LTESER
Fgol Qe Faks 0o F vlolg o] gt 24 WEwelE g

o AE 7 0T & 4, FWA 7] 9] A9 2l
A gof Sol olFod 2L 71

0 27 ARIAY Fuir TGS ) Wl SRS S WA A

AZr olgmrt 23t 139h~52%bd o2 mler CBRSeF HwWSlghkE Wik 3%l
1}Yo A=z
i T

o 12y we W3 ARl EFSHY 21W 8¥Y FA WHIFHE ARdA=
2 B2B HEYA AMujxet 2d FAMEIE AlFARIAOl, -S4
olele] AT WEE ST AEle BA o=
ol Wol2 Y HSolo] W LEsP|HtE= UEYT AHA AR AEst
=AM FEAEA SO ditt U= H 27] diEd 5 A=

T2 T Xn.
F=F2 BI7F 5G EIAEHERD W5GOA Efel ARfEMERZIE AE5F0ld,
Vodafone ofdl~R ol T 5G AT ok 5, AN An/s
sh} o} 1% A7} BE ol2olA|T Y

© [ZZR] & Fnl4: 24 (dynamic spectrum access;DSA)A|AEIC 20| 213}

0 Ofcom® % TEAE H&Ws] BAS dloleulols 7o) Fus 3

o 1= J LS

o
2] ARl T4 Fuke A& DSAHAIAHCR ATS AE F

0 DSA Axdloz Hske A, Fuks gele] ¢l AEapl sPseidel Fut
& 2 mgiol 37 Z0d Zog Y
@A) A28 S ol8APt Ofcome] 591 ol F3t4E B8
DSA A28 8t olgelis sl diglel, ol8x7h Wagh weler Fug o)g: £6
o ol 01§ Wt g B9 U ol8At Y FuE S ol s

0 Ofcom= DS

Ea
g o o o

=
)

& olF, BEAS Bl H5T Fukd g



Fhte STAHE2 HE L EEAH o0
A ;
© zu IsEY AR
W FRe Lol i THAES AT WS
olF IR} Bk 4 olglel, Fu}
Pl Al Fu4E 35

0 9A AWE Zujs TEALE,
A2 slore.

SESHAY FopE I
u] DT—_/] _1_5/\]. HOH

oz e A= )
o % AR Fukr FEUF AP A L8GHAS AT Aot

4>

= o] =+
=1
529] 3.6GHzHY 5G Fuk AujAlEzt 9L
AAI (S| 741

ollell 1 8GHZLH AEHet
= o= Add=
Telenorﬂ} Tele29] F2PHQA  Net4Mobility 7}
20MHz

© 2
0 2011d 1.8GHz ti¥ 140MHzZ=
AFA =}l
Net4Mobility:=

2:39
sa2 ke

s ),
Aulo] e, #1148
ZAA| 140MHZ—’—"T = AuE AARE feE 7OMI—Iz o] F
25 31 (19 /\}041}01 TeliaSonera+= 50MHzZ &)
Net4Mobility+= ol FarE T2 XY LTEW capacity 802 €-833)
% Tele22}t Telenor= '09%¥ NetdMobilityE &%, 3522 W ugts JI5o0L
AElaE 5H40=2 Ay (F 36 B4 5 MOCNe o)
X Net4Mob1htyh 800MHz, 900MHz, 1.8GHz, 2.6GHz H¥e] FulE 283}

26, 4G HUIAg AT, 1893 214 e Fo) A2 AST TOMH
3.5GHz Hj¥e] F= 5G MHIA Algel 283 o @R 29H o9
FIE )

H 3-10 AQE 1.8GHz O 2 &

28 | ooy s s Cjoiz Szt 2o

29| 114 7|18 144 J|& (SEK)
1 TeliaSonera 46.3 433 919,999,999
2 Telenor 27.4 25.8 20
3 Tele2 16.3 176 (Net4Mobility) |~ 430-000.000
4 Hi3G 10.1 13.2 - -
33) Tele2, ‘Tele2 wins license in the 1800MHz auction in Sweden’, Tele2 &H|o]Z]
https://www.tele2.com/media/news/2011/tele2—wins—license—in—the—1800—mhz—auction—in—sweden)
Jl&¥2 EHE 2021-10 @0
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© 5%

o

2018 5G& 3.6GHz ¥ 125MHzZof| dtigt ZAuf3dof Vodafone?t TPG
Telecom®] &2FFQIel Mobile JVZF #of, A 3507 ZE(ot) & 13174
2EE St (19] AFEARR] Telstraw= 1417 2E 8HH)

Vodafone o543t A 39] ARdAE, TPG TelecomZ 491 AFARt= Zufie]l kA

TARE & F2139; Mobile V= AR & %1 olde) 5G FupE gHs)

7] 915 5Ho= AY, o] gdmd o%ok 5G Fuke Auie] XHofsk= F F

Aot AgkE 4-34530)

Vodafone?t TPG Telecome 5G Forg &H, difl £} 5o 359 F9

QEALE SHOR 3 5G AH|A ZRAIE FH3T)

X T AxE 4] Her FE 4 Ad=E FuE dF A9E 250 =
E; REY 5MHz):;AWE Sl & 35070 REE ARdAel] €9 (TEARIARTE
A|HE defke 2EST] Aol)

H 3-11 SZ 3.6GHz oY Agd At

#og NEEET) N
b (ot
ey 183 712 | 20d Qe | ST 0O
1 Telstra 525 53.1 143 386,008,400
2 Optus Mobile 299 294 47 185,069,100
3 Vodafone 17.6 175 131 263,283,800
© AAA
o Fis FEAFE AFY SolA A 19 AdAel thgstel Fung o

(o]
fu = o
Heka, AT AEAS BN EE AT AN S Eejsied] 28

>
]
4,
1o
oM,
o
o;g.
r>
=
R
=
[>
0,
=
=
1o
HH
N
=
2
fol
N
1o
2,

O
(@]
)
o)
=
[>
N
=
<2

34) 35+ ’179 multi-band

s 2o 3.4GHzH ¥ "18d &3t 3.6GHz HHE& 5GAIH|

2ol 2§
35) Vodafonet TPG Telecom:> '18¢ 8€ ¢WAES oxE, FAF= Hde] FUgont 204 2

2]
=

Al Felom o] 274, 204 78 FHHUl =¥

36) Commsupdate, ‘ACMA announces results of 26GHz spectrum auction’, 2021.4.23.
37) Vodafone, ‘5G another step closer with national spectrum acquisition’, 2018.12.10.
(https://www.vodafone.com.au/media/5g—another—step—closer—with—national—spectrum—acquisition)
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- HHI: 3,262.2 (11 — 3,024.5 (14d); ¢F 7.3%
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A5 WF, e Weln AR Fo) WL AU T o8 fI

Ao/ AR, YEQZANA AdA 5L AFAon HelE S, MNOA
Ut WolEEs wan Alze ARlse 2

5 AT R4S BEYY W ASLS A3 SelA 9l 19 AR
o hgstel Fulag S, A AEc BAAM EE AT AHA A
o Fg3b] Slgte] Baloln] ARAR THS A AR £

o] A%, Fug EAEC] SUS g WA A7 nhlEgleeE
7ska, mele] et AAH lmoj olFolAx] Px Qi Aelq o
g FHo8 1 Waxd de TR TEs AIHD 9L

gebd, 35 Fus FEAE Sool o 3A iolo wpgeld mE, £
d 5 ol FaFel ARl Ak MELe FEs Fwg st 9
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AT 9 Q019), Fue TEAE AA 0 mReh B, AASAFERA, Vol
No.3.

FulA (020, CBRS AM) 2sh B4 @ Fuks 28 A%, 20 REASE 2t
=2l

HEHl (2016), Fors-sAE 4SS St AWl # Aok o gAY )
B4 o] gde] tigt A FAHe=, AAFAIRE ¥, Vol.9, No.2, pp.191-205.

e (014), FUES AU WASNE 9 NEH 1R AT
A7TE A2%, pp.139-167.

OVFE (Q018), FU FTEAE THSES 9 AN M AREAES4E,
309 22

271, ol¢¥d (2015), 3.5GHz e Fub A A 9 7le57] 5F, BHet 5
Al Vol.32, No.11.

KISDI (2015), "Fob4= S84 % 2 = et 7, 7129+ 15-08.
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Commsupdate, ‘DISH pledges 70% 5G coverage by June 2023’, 2019.7.30.
Commsupdate, ‘ACMA announces results of 26GHz spectrum auction’, 2021.4.23.
ECC (2018), ‘LSA Implementation’.

ETSI (2017), ‘Information Elements and Protocols for the Interface Between LSA
Controller (LC) and LSA Repository (LR) for Operation of Licensed Shared
Access (LSA) in the 2300MHz~2400MHz Band’, ETSI TS 103 379 V1.1.1.

GSMA(2019), Infrastructure Sharing : An Overview
LightReading, ‘Charter to start first CBRS market buildout in 2021°, 2021.5.12.

Ofcom (2018), ‘Enabling opportunities for innovation: Shared access to spectrum

supporting mobile technology, consultation.
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Ofcom (2019), ‘Enabling wireless innvoation through local licensing’, Statement.
Ofcom (2019), Shared Access license: guidance document

PCAST (2012), ‘Realizing The Full Potential of Government—held Sepctrum to
Spur Economic Growth’, report to the president.
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https://www.nist.gov/topics/advanced—communications/spectrum-sharing
https://spectrumfutures.org/what—is—spectrum—sharing—and—why—does—it—matter/
https://www.ntia.doc.gov/blog/2020/spectrum—sharing—emerging—success
https://www.fcc.gov/35—ghz—band—overview

https://www .fiercewireless.com/operators/verizon—dish—cable—top—list—cbrs—auctio

n—winners

https://www.tele2.com/media/news/2011/tele2—wins—license—in—the—1800—-mhz-a

uction—in—sweden

https://www.vodafone.com.au/media/5g—another—step—closer—with—national—spectr

um-—acquisition

Ofcom Spectrum Information Portal
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