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™zt W CXE 2o 7|5 Mol =20 =1, ZHHY StHLES| Of X AHIE X Hetet &
AL O E =0i, Ale ZHY HEQIAE ot ME2 WY WG HERAH O 7Ha 7HEE RAN)
JHeo =80| =oh sE X990 H2 OECD II0Me X2® zhdol &4 HESf3A
X2t 230 of™ £ gle FHOl & = UCh HESLZ Y 2 OIF X2 ZhE
As2tste Al 7l 20 AZEQINE 8% HES/Z YHOEE 3= HESRA
7tgete 56 Fo 2% % |AESL HES FFs A7t € = Aok O2tM AIE
HEQZo AL8sl 2 = U= FIHHQ O|F2 HERYA 2F HES IF0 994 AKE
sfAstE Zio|Ct

20213 79 HCHE(Vodafone)ldt =7|0k(Nokia)e MZE 7|4l THEML) Al2E =S
LHEUCE o4 H=Z HX MHAMADS) s ZHY UHESZA o4 &S ezl ZX[5Ho
BCOHES o] g 7| Mo HEFES £+ ULCL ECOHEES ML A[AH-O0] HIFAHQ
DHY HESR EXQt 2 QAR 80%=S XISt siAE £ US AR J|Chstot
iy 2882 72 ZARLE0M HALH BECOHES 24 ZUECE OHOHE AEZ(YSHY
s e stdol Chfst XM B4 WESR HIoHE o o 24% == ULCE 0|F S

Ozf HESZE I Chs THA HH T A © OECD 2021
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ML A[2E2 HOJHOM TES ZXotd HE/I s =RF0 old g8 #H= =
ALt olgd=  EHA MHAE L7|0F FEREQ

X & ElCHVodafone, 2021[20]).

s
|m
40
i}
>
o
|
0x O
10
>
o
|>
HU

gH| HiHet 2HAE HEDL XE7tsds Olf2 HER/R 450 Sgs A E28AM
HERAS oA msds 7Hdste M22 gEs ZMstd QAth O3 o0joM A=
HESRA oH4X 28 HES E0[& Ol 7I0RCE 0|8 E(Ericsson)2 HIE/I 2|2 23
ARt ML AHEE YeiCh O8eE2 Z2RZO| ECOkE HE/R 2 ZIX=0M ML AIE
ASEM MIMOCIS RZEE) OHX| #2|E XSSO 7|14 o5 Zn2(E2 HESRA
Aol oHXIE Efot7| eldf X7t EBEA] H2B¥ 'MIMO EF RE'E MEHY
ALEAE ERfEE #E, 05, SEO=E HEEACE 2 21 HESYI ds0 s DIXX
[¢]

HX|I7F 24 &ALt D2t =82l

-

o THAM HOi 14%2| Of TELE ASPE ARESHY A
JIX= g2 oUHX| meds =F¥olE HrohESl YFAM &30 HE g2 =2 =40

k=]
S8 goks 0/& = QJACHEricsson, 2019[21]).

LEQT0) SEfRE AH gt

JlEg m8d dds SEE YUU2n, oL Y=o
les #&E o2 Y2 JtdE =UY = A EIACHOfcom, 202123]). 7Hdets S22 E
Urd O|He 22 7|22 ARE 2la20 58485 &% =+ UCHArmbrust et al, 2009[24]).
2ERE JlE2 HEQI HHAM =oftbs HOH HME 24ds sFdtes dHd 4S5
20l(enablen22 ZHFEICE HESIOM Z2HeE Me|, 2E2X], FREY 2as 289
HoS 23S A4 2 2SAtes OIF Atdlo| S2t@E HHO| Dj2io] 25 Ards ot
T R[S MAMELD QICh £ ALE Ao me Lol 2R E Y HES EMEXE
RECL =Xe o2t A ST QAAE NS ttE = UCh SAO FE2RE
ME|A MSEME A sS4 QIZar F50| FASHD Qloh g2 FeteE ZHE NS YH
22 I MEUAM A FH2 SR80 AHXH Zdt AH7t IFS we = AUk

Hdxf S BEES MY, 33, dtojEZ|E ZERE ZE 22 o3 7t 2Rt ZEES
AHESICES CHYsh nZ0| T 38 22tRE MHAE 3RSte Bt A Z2lREe £
NG Qe HAZRAD nZo] AO|EL Z2tRE HIAC| HO|HMEOAM &g 5= ATt
SIO|EZ|E SEHRE D2 MEl 33 SERE QZ2tE 25 ARSTHTHOECD, 2014[22)).

M2
=

" = = IT It S it A
SNor EE FY UEA SASC BUBY W FALE ITNI AX BRY 22U
o =
—_

$_
2E2X| AH)E AFEXRIE

O2f HESZE 9/ Chs THA HHTA © OECD 2021



HEE RO O 7124 HiXste AS SEE e LHQ| Of7|HXAt 2= AFE J&
I St 20{0|CHOfcom, 2021[23]; Akamai, 2020[25]). =3t 7|& ZEI2
o ol ME)7t Xt etz "2t E-AUX| AHK (continuum)2tD

= 0|1 [EHO HERA dss YAIZI7I fldl &TE 56
s H& X HFREMEOOICE MECE AREXO|A 2= HE 7S
Ot7|EXO|Ct Efmnt MHlA HREE Y EEY S2RENM HE/R
AFERE ZEat0] ELHA "OREE|AH| 0l At 2HE MSAOA S2RE HFE

MH|A 2t42 HERIT XA S (ETSI, 2020[26])"SHCL.

2
>
Hu
o
on oy¥ N
Of 41 nfy
Eloom rlo

olr
1%
i}
o

Ho

MECE Ar8St= 2%XAts RAN AX|E SQUE HMB3XtOIA 7HEE =
7|29 (B2B)dt 7| O AH|XHB2C) AZO| AKX OfE2|AH oM HiZE = RA7| IE0| MER
H=LA 2Ol Jtssict O =0, 2020 128 H2t0|E H|=LA
S 20|E(Deloittee)= M 5G2t MECE AH8%t= ZIHY ZEHES  AEUCEL 0]

<
[0)
=,
N
o
S
@
c
Q.
>
)
(%]
N
o
-

1 AN
OiZalHo|Me QMEalol 1A Mu[A M Ol Toj IS AL ME HA| A
SEE MY H2lo|ES 56 WEYAZ HCI Ftoatet loT MAMo|M HOHE +Ten

MEC EAECE AIE Z83l0 OHO|HE =ZAotct HezlojE2 dX S JHX| 5G-MEC
E2ME EQStn UACH ofotE H MH[AAWS)2E S TAE WD A8TtE HEE
SR EQ YRO0|E ZZMEOA AE3HE “5G-MEC Z2t0|8l &2 M"O|CHFierceWireless,
2021[27])

2021 68 3|O{(Here Technologies), ZEZ#(Porsche), HELHE2 £ L ESHI(Aldenhoven)
A HCOHEQ| 56 ZYz[E| 3o 562t UFY /X =X 7|52 AE MEC AHES HEICL
SH:= 0j2iel & o JHMO|QUCH EHER ARt HY 0¥ 7|22 #skle 7toztet
MME o|8%tCt O|= HO|HE HCHEO 56 HEYIE o722 MECE 0|83 HERA
SUX|OIlAM K 2|El CHVodafone, 2021[28]).

ZHY HEfZE= §M A ToM M HEYJIAS =Y S HYESIL Ut AZzHS gFdd
e £xet 82 527 Y g4 Lo FHFE FIHE HiXISHE o] FH FadiX|1n
A7| W20l ol2fgt =M= 5GoM HE MYSHA| L JACHHERYD 12E3) F4 Y2 ET|
84 2AHEZHO HEFS ROM B7ste FHY #=8E "YTYMM Nelster gdgs
ButMoz sdg = ACHOECD, 2019[3)).

gy R84 A Qmetol 4x HAGE2 F I FQ FME HtIoCh AW, 56 H{ZO|
ool HEYI UZE O|F2H ASHS ABXA Jio] dXsf Y Hzot 82

ojg) YEYAE et ot

alo
pind
-l
i
T
2
[>
©
o
m
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o
N
o
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o

=2{0F oiCh Mol #g ¢Zo| FEastH, X FE fA4EEdRHLE 9dxa 2
e|0jHo AZE2 H|F0| RCf ST W=zols A7 BRs XFHo| UeH, K7t
< E 9| s HFQ

SHY HE/S HF0 HIXEH ST Y S7tet

HEY £= FWA EH)2 SR HiXe Fxef £E0| dgs we & AUtk =W, ZHE
AE2 HOlH EHH2 loT OHZ2[A 018 Al AIAZS| =ittt HE0] CX[E [tz
HOlE 277t S0t 7[stesH2z J7ie A2=2 OdEth 2HtY EEH0| {4 Wi-Fi
HERIZ QERELE2 /Y HESI:= ZHEY HERJIS "Fo"E 2t=lettt

ZMget 56 AlYX|

FTTHRt 56 &8 WESfIA= Hi=

Q13| (FTTH Council Europe) ®-T0f [t
ZHF-5G6 HEQIE T4t Hj=stH 568 Ad/ WE HiX|
RACE ojo] HX[El FTTH WESZSl 42 56 THIE st =7t

Council Europe, 2020[29]).

S8 ZHY-AHF HEYIE Tt YU o= F=2 HIE|(BT)OICE. HIE[= 20154
Ols&4 AFYRL EEE Qle3t M FTHYE AtXO|CE 2021d 78 ash A=o| IEH BT=
DHY, wi-F, 3df QZtE ZEsty =0l 56E HM3Iste I7 AHE 24N s
HEIAE CHECL =3t mHEZ Z2RE HMEX0| oEshe il Xtd 24 HEZ
2L QZEIE ARSIZ|2 ZHCH(FierceWireless, 2021(30]).

NSO XY AR W2 MG HiKl, 56 HESRZ, loT MH[A ZF AIHX| 215 We
AOFE AIE| OfZ2[AH0|M2o] HE 29Ql(enabler)0| = = Ut o2 S0, AIIEZ2E |oT
EUEN =0 IVt Y FE TOfYA YL ES =8 AOE AE| oT
OfE|Ao|Mel TS ZRULCE 2017H MItZE FEI|ESH(GovTech)y2 AOE L[O[M HIA
SEoIEtE M7 MM HERJIE EHAIZEM, Ol "ADE &34 HXE Qo 24 +
Us B HOIHE MME =TSt 82 M= Z81E"0|CHSmart Nation Singapore, 2021[31]).
Z2HEOl A MR CHAOM 7|sE2 CHE 33 7|2nt dE¥stol 33 A8 =Hob Jtoat
gt MM, dZdd QZEtE HEIUCE SFYLSHF(LTALUE HEHSIY JE2E J|s =Z2tE
O3 loT A0 3T (Computer Weekly, 2018[32]), MMt oT 7|& AE(SIOT)S AAM3I0

M=Z2 2O0tE AlE| OfZ2[AH0lds TUSX = S 8olstA ULt sioTE
"HYFEH(WOG) loT lZatrol dAet Feis X fots AT Z3t MEH S CHGovTech,
2021[33). £OHE Hlojd MM SHZF o2E

YRt AOHE D|E(2018), YO THX| AHFE ols {1 71 23 H
d2E HOoIHE +Hst7| fA8l 7230 AZE A0E (

Singapore, 2021[31]).

Ot
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E
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(2021), CHZ| &3t
MM (2019) 0| RUACHSmart Nation

ojgf HEYIE flst tha A

HHHA © OECD 2021
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oA HH{FIA 9IBI0JA] Wi-Fi 65 <2

m T

H2 9OioM wi-Fie 4 2Hzl SAMTLAN) Z|E2 7t2lZIch® wi-Fie Q7t7F Ee
Ae=HI7H AHE-S AESH F2 HUEOICE E S0 7|¥8 =A@ oLzt
FHEOER & = QUCh Est o I Wi-Fi HERZR A2 MQE HEZE I3
20 OF wsoAN EEH™Mo=R AREEICH 201982 Wi-Fi EE 20FEO|CE Wi-Fi
HE}O| AN (Wi-Fi alliance) 2|2 Wi-Fi7t 833 Qez2 HEE Jido| I HEFLE,
RI7F AHERY ALE, HOMN A8 80|d, 56 & 07 94 £RNHZ 2ste HE
o
=

t
Mol £2M8 EULCHWI-Fi Alliance, 2019[34]).

—

2019H0| E|X} wi-Fi &Hl MZEYHM= O =100 1.2-48Gbps), &A Z=&= O =1, Of7]
ANZHe Be 6MILCH Wi-Fi EEWIi-Fi 6)2 ZA|st7| A|ZECH EANOE Wi-Fis 24GHz Y
5GHz AHEZ CHAO0|A H|QIZ7} AHEHZ ALERUCE Wi-Fi 6 EE L 2 Wi-Fi 6EEHE 6GHz

2HEH HYOA ZEste KMCH X7 =R QUCH

Wi-Fi 6 MEfAH Sl MY Of2= Wi-Fi 62 K| st= T HX|Q] =XHET oL 2} siE = 7HolA
6GHz CiYo| YEIt H|QIZF B2 SEE|A=X0 IA ZLEICHL F=2 0]0] 20200
6GHz CHYo| stEZ £l onf(Ofcom, 2020[35]), ZIY¥2 Wi-Fi 62 6EQ| AE23} HM2S

AYSHCE o2 S0, 2021 1¥ AMEe Wi-Fi 62 XSt ANEEZZ XX=2
Z MR CHSamsung, 2021[36]). 2018 8& 10¥, O 7|Ol: EEEF, AAZ, I0[AF)0|
Hp2 olmpt ZRHETP)Q Ustoz IfutH

S A& Fo =™ (Open AFC) 2ZEQY
&2 Z-ULE 89 EHE 6GHz AHERHS ALY = U= Wi-Fi HXE SIF e
AM235}5t= Z0|ChHBusinessWire, 2021[37)).

S0 5G7F &t AXME ALEXHOA
Ch(FierceWireless, 2021[38]). Wi-Fi 61}
AHE AtEILE OHEZ2|A 0| (of: MAE

Wi-Fi 6E SEfA =HilQ|

Lot 8 7|HeE Y=o TJ XI’E*,EE' =+
= A0
ot

_'E 0 HJIO

HE0| MECE AHE3St |

loT)of 2t Eepd Ao

Ch=2| Wi-Fi SEfA OlSHZAR=E LAN HEHI W X =& % XFe MY s
Mgt @EES AUz AGoh SHXR wi-Fi 2] EEF0| SFULL S =0
EE(Plume)2 Wi-Fi& ZE2RE 7|8 EHZFS Mot AIZ Zt 718 W X AL ZHdS

=
utetstol Eefml2 XA 3SHCHBusinessWire, 2021[39]).

HEYE OofE2AoldS AT AME 5GYO| EHES Z2BAM Wi-Fi7h 56O Ht ERMQIX
OfL|™ CHAM &£FMQX| 2|0 5 = ALk Wi-Fi 62 FALCH EcfE AE|0 Y (steering) M H

2222t FAR ZlsS MSSCh AU @5 OlgfEtARte] F=Fo| W2 56 AHEZ0|
MYE OHZ2IA01H0 Wi-FiELE et 7ls H OEE AY ¢
A

70| Wi-FiECH ZxjE oz HC

HMeioh It 562 oHEA,

F(FierceWireless, 2021[38]).
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& 8tCHIntel, 2021[40]).
FEZOIAM Wi-Fiet 2E8@4G % 5G)
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Y1(Boingo)= FEZ AMEO| TEE U (0 3,
%)% 2= M3AHALEAL, AtEZ)ofA 7 =]
oA xEet 0= 7|Yo|ct ERMc2E A= W 2 S4UES

= —
OHE|IL} A|ARI(DAS), 224 HiX|, Wi-Fi, 56 S0| Atk

W 37§ B4 SA AFEAet TFEHM S HRACHBoingo, 2021[46]).

2021 7€ EA0TL OfO|E[ME[AT&T)F 2 HAH<ko| [EH Of|O|E[AUME|=

U2 0|E I}t 56 AAS H3St7|2 St Ch(Fierce Wireless, 2021[47]).
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20193 H{2to|E2 =2YnQt HFE Wn "FAob QHHLE AJARIDAS), AZH, Wi-Fi' 20|
HAnTt A2 AYZS &850 56 MHAE HUQt 38 AR ZFYMCHThe Verge, 2019[45]).
A0 24 FHILE A|ABI(DAS) HERIS= ZHY ELIE EZ6H7| o 0/ HHo| A0
HiZ =3 QUCH

20204 EQJIE 35Ghz HYES RCWEZ X %E—J&E Qizh FOY S AMHA(CBRS)
2HEHZ A5l B 2AE HIE{2M 5G Hi=Zo| L2|0|Hu AS HXSHT| /s 0=

HEN
=4h QHHILE A|AB(DAS)IE Wi-FiE 28310l OjO|E|AE] HERIMM Ol 1274 Sz

Homol H

Ze|0jHo 56t Wwi-Fi 9Z £FMdol [ARGol &Pt HEEZ HZ|ECH 3 ATOM
REA 4 (Opensignal)2 0O|= Li Z2|0|HIt 5G(F, 28GHz2t 39GHz )7l HAED 35
Wi-FiCh 30HY7}2 HHEX|BH O AWMER oo Mot 7|lsg HHY W =g Hel:s
H|==siCt= A2 S12ICHOpensignal, 2021[48]). d2{Lt && Wi-Fie AE2f HZADt 5o
oFZko| XtO|FHO| U0 RRHMoRE CIREE {27t e M AGCE?

g5 523 FHe AdZ2Y £FHo IEEU oLzt &FHol I3& S¥S EUSHe
#O|CE F, Eet £FM0| HSste AWK 2UE EAMSID CHYsl HER £F MO
At ZSste WHOR MEHY 227 2oF = ULt 4= 284 FE2 BXOf 3t
R Y 2Y M5 E S50,

Ozf HESZE I Chs THA HH T A © OECD 2021
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OECD2} ot=o| O|2f HESLT Aty A+

OECD 2|¥=1t X|H2| Afg| A7
OECD 3817 & BER BHE SH}E 77

"HA BHel vtsstz BH gl=0 280 §F S2oiAITA, OECD =29l X2
gls m7IX|et 2021 ofitotols AZE TEstn ®H 7t nEF Foidol F&E +
QA st= eioto| mBHE|of QUCHO: FHLICH 9F SIE ZZA B

A
o — = —
ol 7| Lo ZdRet 56 Bz e fet At

A

OlE 50f, T&A FEE 20208 98 Z7| 2ol ZHA AN &+ A= (France Relance)2
ME ALt 20200 A|ZFSE0] 202213 7FK| O[O EICE 1,000 FZ(0I2F 1,140 Eaf)2| ofit &
40%E EU BHzE % =S8 L3 X|R(EU Recovery and Resilience Facility)dlAl X2
ROl BEES EAA ZR KO MU A Fo ZHOR 2025UHTK| ZYA M
FEOM 1Y Jdi{ UHE/NI 4 HRAE =HUste FHI Joprzns A
A =l (Poursuite du plan France Trés Haut Débit)” (Gouvernement de France, 2020, p.267[49)).
20218 18 D2 FRE ZdR HXE TS| Qs 59 70008t /2012 69 50002
) dYo 7|Igs LEICH, FE HES fl6h 202040 o0l 29 40002t FE(0/F 29

74008t E2)E EXIZHCHGouvernement de France, 2021[50])."

FASHA, 20213 38 B= FEEE= 509 DFREM|Z 649 10008 EHE)E 7HX1 ZR2HE
7|7HH| E(Project Gigabit)'Z2 A|ZIIUCE™ ZHE 2025E7HX| 7|7HH|E &Y SAMHS
C

I
85%2 4138|= ZO|CHUK Government, 2021[51]). 2021d 8¥ 2¢ g= HEE= S|

i
H
=

Qlmet
TAol HQIE EESID M= 2200 JfAS FOigoz YO 0|=E3st7|Z  BFYUCHUK
Government, 2021[52]). "ZE2ME J|7HH|E"Q| Zae D7t BE EXE EASt0 ARt
G SHYE SHSI=E [QAMEZ FHIdte AOICE I FEIL ol Hiof mEH,
20213 33 &E O|F Cto| 4 QZ2t NIAIt Aige HEJYD g5 3 2t HEQA
gazols A"Z  JEEACHO: =gk, HZorCoe 02. oE =Y

QZ2|X|(Openreach)= 20213 58 &d{ HIX| =EE 2026E7HX| 2,000 70 2,5002t
7tt2 g2t YESMCHFierceTelecom, 2021[53]). ¥= HEE Oo[2fst AN EX=Z
TEOl & 60%7F 2021 ZUO|HM 7|JHHIE &£E2 F&T £ QD 2025H BSEHE XA
Mg Ao 2 O 43HCHUK Department for Digital Culture Media & Sport, 2021[54]).

THR MNE FWSP| o) BH JIBS HEYD EXE Tsts SA FUS Bt

WEZ XD QICH YR OECD SYIS FHF THAES Aoh olZet J|u FWYS FHwC

HIOE 0) 4MA TRHAS MY FhE AD X2AN MBS Jwoz BHKR =

MEol ofF RHE M8 7= QUCh O1F SO EE2ELL AJoE HE, B US U
A

Hi1of CHel AMA AR SHS 70, ol TANM ddct AlE XBH(EMP) ERAHE

o
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eez FHF0| Ciet HIOHE HMA fHE DH/ULE AMQE X7 thA=z 747 HE
A MM AT AHSICHZE 2016 A X[ Of HIZ™ XFo| X2|H MZIE 7[HeE
24dF ZOf HMA AAME HEIMCHGodlovitch et al, 2019[55]). 2021 108", AL Ql S4 X
7182l CNMCe ddE0| e AR hFRls XY XX oA Y X 2etde=z
2015401 XMEet Fdw =0f HMA S ALMUCE CNMCE 20160 0|0] Am|Ql X[
XX B 66HAE Ed| AMA FHOM ZYHO| ULt 2{/RILL=2 X YO
OfL|QICt. O] Z==Ah= 20219 696702 S7IHol =27F 2139 70%0 &S (Telecoms.com,
2021[56])). 2HQlut ZE2EEZA2 BE X2 H FQb FTTHHLY 7HLX ) gdsto 2
d3E AFACEL 2020E 128 7| Amolnt Z28Z MH M ZOjdoM Fds oZ

Hl&2 2t} 73%%2F 55%RACHOECD, 2021[1)).

ZE|X7t 7|1E Fel Y2 It s X stn Y2 XG0
SRS Xlote SAlOf FTTP(RX| W &7tA @) HESQA &0
22X XYo| A &R AdF SES FHAsHH SHCHOfcom, 2020[57). M0 F=

s EE X2® gd9ecz 2 AH=o|ACt 2018H

THZ=2 olmet AW JtsMdof et = =

A2 FMH ZY s FHS= A0l HFE SHSICIL THEHSto] Z|Cf 40Mbps £ &
713 detdnt =20 FTTC(EA W E71A et VULACHY ME 7Hexe 89HE
aoz HE/QEZIX0 =0f FHMS HESte £k AS £FHs MEUCH 20209
QIEAHL2 2012~2026 =0 RM AIE ZHE(Ofcom, 2020[58))2 2T+ 371 g W=7|2

IZI

19 TOf AMA0 CHst 2T Z™ES LHEICHOfcom, 2021[59]). 1
A 7”*6+D4A1 euA2 QEZAIL 7|E FEYS HIIGtEE X|Jstn UL XG0
VULA 7H |XIE DSIEAM SA0] FTTP WESYISl ZMo| zgHo|atn T

THE 2tetetd Fds 2882 FEIst2] atCHOfcom, 2021(59)).

O
st:, 20214 3E &H4d
=

o\

ok

& x99l

_I)fO

X|SXX|THH| 287 HWEHI

OECD 22T F YROIME FF JIT UEAI AYAIE ISHO| 2 X %S
YRR ool tEol Koolt XX, BEHe Fe2 5T U BUR Y=HaE
Hstol 4B A7 ATk SO, XM XX BHY HEYTY HT SYS MHEH
SOl BHRE BBAME IR oD X%o| OECD TH| EAHEE Y 4 SUCk
RT RRH HR HEADE JHYY AMA CH3 Do HENAE LAY & Atk B
MrEln @elHCH, B T WEYTH S WM wAoz IFD #a|Nel
x70 olo =0f 82 MBECHH o RS A0) EON FWI HUS JhsoA Pk
My AMA BHR UEIE SRS AN XS 08Y LEAIN AZHOF ot
ADtE AlE|Z0| FBE FTY 4 At

X e AN FHY UEYIE WA OECD AN Y Folch oS Sof, 2
Rl XBNA KAD XY BF 7N ASHE FYIS FHRYO| AEUKID, o[
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ox

8o = JHHstn Ol 80%E AULHY A = 0|CHSamian, 2021[60]). EEH|Ot0M= AtZHE
ARl KKRO| 2E3t HPZL|ZF ZEH|O(Telefénica Colombia)2te| AHko| MEH
A ZELZIe 7|E Yo 7|gtet JHEE dMA BAHEF UWERYIE FLHSID KKRO| CHFEFTL
EICKTelefénica, 2021[61]; La Republica, 2021[62]). OI7|M XX @2 E2}E0ME
CDPQ(Telefénica, 2021[63]), SLOIAM= LEIQtE=(Telefénica, 2020[64])2t HIxTH LIELHME
ol @E =Of 7|YE2 O|8e HHFE THICL 0|70 Ae2|ZL|otelt HX|[L|OF FX|AMZt

m  lot

2 FOIM FOY gEe st & 67 Fel ojitS HYERHCHFierceTelecom, 2021[65]).
Ze|ZLOf Folgle F A0 L ANA FHF HERKI IXE S5t Ozt 329
3,0000F HHE MIsHe sHH JHEE dMA HEYIE =Heksty| Qo) 2tAE ool 209
HEE FUIE2 EERCL F Mo JigE AMA FHF WERI= ZE ISP Cish "=t

o 7ls2 SEE s XZ7|0s FHE HMAE 25Mbps?| CHREE £HEQH 3Mbpsel
2 S A2 2 SHCHArsTechnica, 2021[66]).

AQHlo] A2 4 A XRE ol XXM HELAI =uiol g2l 25 R/ACHOECD,
2015[67]). 299 X|AtMl= &4 AlY Atgto] et 1990t S8 XA e WESRIE
TE5H7| AZMCHOECD, 2018[68]). ¥ @ XILEX| ot sie HEYI= P81 7|0l
MHIAE H3Bstn 7|X|m2 HZSHH XX M2 SUHYIE HCh AYH X|AHH|
2 HE Y E&= i LR TFTTB/FTTH)S 7|He 2 A0 "%t FE
£ M3 g o] A0 A0 =0f HMAE HSShe 2 =2t
NESA dgtg HEste Ve HESZO Y|t H=LA ZHO|CHOECD, 2018[68]). Ol&
o Exfste 2WG o STE SA ALK 7|H oy HZ=ELA

SN =S O|R0] Y X[XtH| HESRA2t= JHE22 0|0 REHOECD, 2015[67)).

HEES MUll(Sunet)e 7HE AN HEQIL MU2 TE ME A[ZQ 5574 O22
AA5t= XAH 27 HF2l Fd{Yo|ct Chyet Rz 22 MH|A HIXIH 0[85H0
2H|XHO A A2 7K MSSHCh SHXIZE HM A0 cist ot glo] & RXIEEE et 2

o

=
Qa2 AH[XO|A HFeh mMEtq MH|A M-SRl T FHEHo| ZorX|n H™e =HoiECh
(FTTH Council, 2013[69)).

OIO|&EZEQME OO|EZE kO] XIXHY HE 2/Q dg 33Ad
g[0|ZFH[3 0| X|(Reykjavik Energy)?t 2f0|7H|Z Zd{ UHERXI
HE®3= a8 92 oz ™M7|, 2 H= N2l MHA

=
—= )
Ol X¥S HOf A% =gt Urt =of 7 dMA -2 JHUAE @2 5+ As 200
MHIAE B3 o2 ®MIA So|M MEfe = QUACH XXN 47 HESI #50] UL #=
FAE AHSHA= AL OFOjsRES Fo sS4l 7|¥2 Ho|FiH A &4 et

o
BYSHENM ASSHA At B2 ERSID FS0CL M2 EF HYS St 2dS 227K
EEE XXHA HEJIR: 7IE S4A= 2018 "S5 ZH ZX|(dig once)” HHO| SoIULH.
et = & Fete 20| 3A0lss dXlg Mot EAX| & 712 S'Hel 2tels
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SAl0 EX[5l0] 2 F # o= 20| 1A ElCH(celand Competition Authority, 2018[70]). &
HEIE XM 128 7171 0|4 & Of0|EEtE 79| 82%7t HZ EICE

[
¢
in)
2
ijn
In

DHY S4 ZHO|A OECD 2= 02 7HA| 7itd RAN A2 JHEUCH =0,
Y& QAE[E] ZAZ(NTT DoCoMo)= 1271 7|ut IEHMES %1 56 /HHd RAN MEfAHE
7550 © MAXOM Y RANS ZHE53tst CHE 2EXE 2ol JHEE RAN £EMES
Agststn pa|siotn LEMCE £ot 2022 48312 SEZ JHYY RANS 75017 AT
VRAN Z£E2ME Jfigst 7 zloln, 20219 6"OE 56 7HYE RAN MENA" #ME

LHEMCHNTT DoCoMo, 2021[71]). 2020'H 4, 2l ™AL o7z FHQl 2t H 2HEY(Rakuten
Mobile)2 7tA 2EIRE U[O|E|E 7{¥td RAN WEJIAE B3 "J2TE" HEQIF,
O|Fof ZEMSHA| LUAE HEYXI 4% U FHEM L2 ZHY AFO| TEUCE 2021E
8= 5S¢ ZHY AE A AHQl 110t ALS WD 1819 JHEHE RAN HERZE
HA75-295t0 1&10] 22t2E UOJEE 2HtY S4l ZSHE0 st ANAE HSS7|2
SHRACE 1&12 CEOQ HZ FMEE(Ralph Dommermuth)= X|ZXQ| 2HF 7ha 7S RAN
HEQAE HNEX SZ@oz MX|WCtn FESICHHandelsblatt, 2021[72]; RCRWireless,
2021[73)).

Ol-

6..*
golol #ofn, Jigd 7k RANO| HMAlsts Zlzlet MY E=HOl e I

=2
=

.
S
)

A ZFRUCHECC, 2021[74]). ©Q| B0 & A7t S=2A Chdar 7HEks QI o| A0 st
o

ot JHE RAN RIEO XXE mYYCH SHXB SA0] 7|E HELINM JHLH
RANS| 781 O{&0| CHsiM= R2HE LHHINLCE AEXO= JiHHE RANS| A|7|, 718, HX|=
N2 HHD ZE| A FZH0[0foF St AF M CHSharkey, Hunter and Wiecxorek, 2021[75];
Johnson and Fetchko, 2021[76]). ot 2FAr= 7Y™ RAN "AZEE" HX|= JtSoHX|E T7|E
HEIO HXst= A0l H ofzE = JUCtn HMUZMCHSharkey, Hunter and Wiecxorek,
2021[75]).

2
i
i)

0= ZHY A0 MZo| ZES CIA|(Dishy= " 2021E X F82 ZA|0M 56 74
"JRIE" HX|E AR A EO0|CHBaumgartner, 2021[77]). HZtO|E2 o2, &, 7|0}
22 XAt SIEQIO S A7 2021EH2E JHHE RAN 2 FHIE HEI0 3=t/
ARt Ziojgtn E9iCh H2to|E2 IEEe UEfA FHIE 7K1 ERSHD
U2|0|E{Ttet C-THY(3.7GHz) AHEY U 0|3t 1009 Z2{Q F7t £XS B3 = 34
56 HERIZE #5¢ A€ o|thDano, 2021[78]).

ol ;9
o nr

SOz YA AKX Z7H7F Wse o2 74X JHEE RAN #&0| ULt 2021E 18 |
ZO|X| | Z(Deutsche Telekom), 23 X|(Orange), e ZL|FKTelefénica), ELHEO|
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ko
=
e
firs
m
rile}
W
i

Y2 MMOUYE HZSt, "5G6 AILHE Stop obE DIFStn [T
TES| s MER JHHE Jte OF7|HN, AZEQO], SIEYOE E8"St= 7YY RAN

EME QEAM 7o Y9 HiZSII|Z2 L& CHDeutsche Telekom et al, 2021[79)). 5S¢ ME=
orx|et Z7] 2 m7|XojA iy RAN Z|&0] 209 |=Z@0O|3 229 8oooft HEhE
QUCE Of7|0l= 56 WESR =2 st 29 50008 F20|= 29 85408t EaY), 6G
£ 29I 29 37002t RE@OI3H 29 7,0558F ), Ji¥E RAN ME{A ZIE s 39
[E(0|5} 39 4,2478F =a{)7t ZEEICHHandelsblatt, 2021[80]; TechTimes, 2021[81])."® = O|X|
"2 2021 68 wO|E2EHE 23 (Neubrandenburg)dlAl T CHE Y CHEZE2(Massive
MIMO) BAM ZEX|2 JHEtE RANC| BH0|E MX|E A|ZHHCD YEMCE (Deutsche Telekom,
2021[82]).

=2 oH 24 =X AlHS 2ls 29 50000 DFHREEY 49602 HE)E MSSHE "5G
Sa% ChYst HMeEtol apdo=z JiEgd RANZS X3 FIXgtn  JUCHUK  Government,
2020[83]). "9 2021 48 EF CIXYEZSO/CIONHSEDCMS) s 3=Y CiA3 F2fFo
WEroM FROl Els ZAL Zutet Heks 2osh "4l Ch2fs) EHi ZA BOME
L HIUCE(UK Department for Digital Culture Media & Sport, 2021[84]). 2021H 7€, =3 HERE=
Eia3z=A HaMet #EQHo| SESHH 0|0l Fob =Xt w2 A=E ZXE HYIYCHUK
Government, 2021[85]). O|E &E0i, DCMS& 7H¥d RANCS| 7|=X Itx sfZo| F=EQ

ZZHEN XCH 3D DFRE0E 41950 He) 0 £ EXtE O/2f RAN ZH(FRANCO)S
ZHIUCHUK Department for Digital Culture Media & Sport, 2021[86]). FRANC= CH2 £ 79|
™ RAN IZEZMEQI SmartRAN JHiEE HEI Mz 284 MEGSONIC %
NeutrORANZ} GE0] i RAN G/ (R&D)2 X|Rdts &7 Z2OWo| AL0[Ct AH
BA(SONIC Labs)= 21t C|X| Y 7HE{E E (Digital Catapult: MEh CIX|E 7|&9] &=7| ME4S

eI T|Eh 749l S8 ZZI™OICH 20213 620 ZHIMCO, JHHE RANS A|RoZ
Os ®iH 7o) MEztzln AZEQQ F42 HEYI MEL MHAM 5Fs F2
sS4 I2Y W MEER MHA9 = EHIXZ SHE St A4 HEQIE 718 HAEL
Zdg o Vi RANO| =0 M3 HY metg s CHE 32Xt &g X @= g9
o X|of Xz ACHUK Government, 2021[87]).

2tEl ofm2|Zt L S RANS| Z[Z= AtE2 ZZH[OF O|s&4l AFYARl E|1 Z-EH|OKTigo
Colombia)= I Z 20|0{2|A(Parallel Wireless)?t TS X O-RAN =3 Of7|EHINEZ
A8l L AlE X|H0| 4G MH|AE H{ESICE X£7| A=l 36270 AFO|EE E|Z E&H|0t
ool ASHE ZHO|CH HIE MNEHAE 2022 3R] 2=2E O|HO|ChFierce Wireless,
2021[88]).

"HIRE 5G (5G CFS M) 74

HEYI3 A0t 7|2 HRLIEE o2 271 % ==t 84 "HR*E 56 2HY 7|& 0 23t
Ol A|ZRHCE ITU-R EHEE DE 20214 "20308 Ol |MT H|F"of st A

O2f HESZE 9/ Chs THA HHTA © OECD 2021
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CHITU, 2021[89]). ™5, MY, A7 242 5GE H

B
Mo
firs
m
0
Hu
ny
S
>
[>
10
o
Ojo

M
N
20
fu}
I
ofy
S
0
o
re
ot

In 2 o
fiml
o

o
2
o
oot
0x
et ©
4>
30
rr
k>
4>
10
H
N
2
x
™ o
0%
H1

rH
e

I

osts AmEH 20218 78 REAT
FE(Z 109 27008 HE)E 33 R&ADO| FAtSh= 6G AOHE L1IE°439+ MH
(6G Smart Networks and Services Joint Undertaking)2| H2fX Q& DEL{AO| 25
C}2" (European Commission, 2021[90]). AMH|A &5 Atge A
siAl Xtm =Y ZZIMOI “Horizon Europe’®| M2 6G 7|
CEF(Connecting Europe Facility)C|X|Eat 7|Ef Z=27# o}o| 5G Hj =
Z40|CH(European Commission, 2021[91]) "HIEE 5G" F42 TEHEe =2 Z2 Y A
S| YURME *'A|3H:f HUE 22FOulu) HEue 56 7| ZES ORISR 6G
THstE O 2osh MI|s TS E7] S8l "6G SN ZR2MEES IS QI CHUniversity of
Oulu, 2021[92)). EIEJ_ 6G ZaIY A7 ZRIYME AR FFYMIOS| HEE 56 FU
ALAG T FBHZEM(MOUYE M A M CHNikkeiAsia, 2021[93]). 0|2t [AISHA =Y HEE 6
S o2 84 7|2 A MEfA 7|dt =EE SEE 2025WTHX] 6G 7|E ATof Ao 7Y
FE7A99000 Hep)E X[ A= O|CHRCR Wireless, 2021[94]).

>

[>
re of o

40
1
)
o
>
mjo
o0
%
0
mu oo mot %@ g mjo ol rQ

2 > @
5 e
A
e
9'1-
A
02
40
e}
Tor
rr
N
o
N
N
o
[\S]
~
um
o
o)l
N
=
rx
d

o 10 [
3o

e
10

()

F=2 M2| et @ (University of Surrey)2| 6GIC Z2ZHMEZ 6G HTE AIZM(5GIC, 2020[95)).
6GICE HIEE 5G 7|& HITO| Chast ZHO| Zote( X[t 7|3 Hat, MY A, g8 8
HZ

2o =9 AR UHE siESts Al A—IH'A

E

QI3 of2f Jpx| ZRYES YL B4

x|
£ "HRE 56 7 M2k 6G

H
=
fot
bal
r
[CI
o
Hl o
oot
_O'_}- —_

2020[98)). 2020 12€0j= 'HIEE 56 =X Mk FZ

TEUCE ED OlmF 459 ol 38 7|E(F, ¥=0| Y

EXhez "HEE 56" 7|& AT M0l PHSt= HHES MZARCHTelecomTV, 2021[99)). Of

Qo= U= AAZL 6GO| HFHO|CE S AFYARl KDDI= 6G AHE AtE0f CHEE 6G MM E

L7 (KDDL, 2021[100]), NTT?t =EXZ= 6GE MEH HEE UACE M 71

IOWNEAIE Rl gt 24 HEQT) HEE XSt ChYst TEHQE ™ MAX A
=

HF2ECE2 (NTT and Fujitsu, 2021[101]). &
2 5 U CHSoftBank, 2021[102]).

mn mo rlo

=
Ok OfL|2t AZEWALE 2021 7€ 6G M =

N
K]
ul
rot
ne
e

d= Z2 =7t 6GO| Hof sk A Qo= O/=0| XHEFHo=Z
6G TAE UL 20194 DIHLSMLIR=2|(FCOE 7|0l HIRE 56 7|2
= HAE HAESD HAEE 4 UEZE 95GHz~3THZHR| (T

10 T 2 JHYMCHFCC, 2019[103]). Eot 2021 78 ME2=2 MEE

OF
=
=
=

I 4o [ ox
30
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[l

18 1 g0

E_|

mo ro rir
r=
é

S
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"6G EfAIIZA" HOL2 FCCI} 6G 7|& MAQF HIZ Al ZALE "6G EjAIZAE MBI
A

SHCHCongress.gov, 2021[104]). O] Qo= O|= SAMEL 50| 66 REYUS sl UAE G
H2tO0[A(Next G Alliance)E HERCHL HUAE G L2to|AAO0|AM OfOJE[AME|IQL 022
AYTIo] MA T FEO| oFEZS L 7|0, OfO[E|AME|, EO0|AUY O (VMware) CHEE
2gxctol 35 oF0| £/ £00 L =8 R&D L{TFAES DFSICHATIS, 2021[105).
OpX|efe®, EALA CHEtm QAE WHAE g ZX|, X, 74 st& sHut HelsEx
e oo 58S & 6G S+ MEE HEHCHFierceWireless, 2021[106]).

st 'HIRE 5G° 740 #ojsta Aot 20204 98 sty HEEMEMSITIE AHAMICH 6G
R&D ZZMEE MLt 20213 6™0|= "6G R&D MEA 20 2,200 &(0|zt 19 9,600t
2ol EXE YEIMCH3(KoreaTechToday, 2021[107]). "6G R&D M AHZ"2 6G 7|&2 22E
2E7F £7] 2ok ME Hd A=z 1) XMOf A AFT| ) =HEE X S5
StE 3) 6G O A AMATIEE OAE MA[DHCE IV HERE= A A s X491
HEQIE =&t 66 dHH 7|22 L ZAolztn HHRLCH 6G HESRIZ 749l
deto 2 14709 LEO &4 €L UALE A=o|ch oh=E 2031E7X| ME2 LEO ¢4
HERA HAEE SEZ $HCH(Ministry of Science and ICT, 2021[108]). 20214 8¥ LG X}et
St ket 7| 2 @I(KAIST)0| 3522 Tt LG-KAIST 6G ATMEE YZA(MOE o 20| 20}
s MSEshk= 7180 HEZEx AHEY YoM HSs 6c Hgds YBUCHL

= — T1—a
FZUCHAju Business Daily, 2021[109]).

N

H

rob ot
mo ro
ofm
ot

H

=
i

gt59 LJX|E E2f 5G+ &Ef

ot= FHEs 20208 78 "wE'2 FHSIL 2025497MX| M 2lES HIoCh o=
TECS S e I7E)2 X2 M2 X&7tsdn 2 & Hel F8 7Ise=
25, 7|0 HZAGo| Fast dgg HIESCL CXE F4H4+= "DNAHOIH
HEQA 213X|s) =zt 7|t CIX|E Heto| S4Q AUE =710 58& =Ch &, 562
AIE ZH © 220 S5t Mol OXE Mekg HTds Z2ZHMEE H et (Ministry of
Economy and Finance of Korea, 2020[110]).

19 2o CIXE wEel Zitet o Jits TEIUCE ot & "CIXE w2
20"0] # Z2 ZEIH F2 FH S MAMO CXE 72 202 HXE 7|0 =4
oLl Argdo S-S = D3t 1,9109 & <829 37| 7Y m7[X[E Z&SHH(Ministry of

Economy and Finance, 2021[111]).

OXE L2 Ygos, S
280l ZHN Asly

a 0l= ZO|C}(Ministry of Science and ICT, 2021[112]). t=
56 HEHAE MHYPELz &
__IJ.

o 0
fjo

S Hr o

o rlo 2

20 9 FY WEe I s6Y LXE YA Y
=

835t B2B 5G HI=L|A REZ =g A =lo|Ct 20219 2
2HZ M8 MM 5GE 7FS ZXITCt 2022W X=X MER2 Y98 TEste 20| oLt

o7t & ZOlCt.
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20218 68 "AMd 5GY FHRAY'Q L ZRX|E Al 5GY Fhb g AE'g LHIUC
SHE AN FEHE M E™ Yorg MAStL A 560l Mot Fote PSS FHE
Shot of=%h Mo EW FRE AH J|E0 HE HUME AN 7o FoE g
A=lo|Th A2 56 Fhhe g #E XA J|E2 MEA st ZtAISHACE Fhbs
H&2 7ol et fEHES FX| s MOIM APESICE AME 56EE AHSHe 7Y
T8 2EE2 Chg 2L E S5 = ATKMSIT, 2021[115).

W7IEERE 20213 108 AtY 56T TEI 29F WY #E JEE HISte (Atd s56Y
XE-g LEct XHo| w2t 7P ALY 7% oEE SR HIstn Tast 42
XA Ety AHE A2g = Ak O Qo Fuk T FXtt B o|f L2 2| HA
A HEE HSTHCHKCA, 2021[116)).

H2E eMBB(ZZLHY 0|5 &4l): 56 4+ ALE Al

OECD 3/2/59/ B2B X & Aldf

2 =2 EF HYoM 22 MBS sl Fut+E WSt
AHE 5GY HX|7t 7HsStCHKavanagh, 2020[117]). AHE 5G&
B2B AME AHE 2%+ ZAO|CEH

|
o

mx o

ro ne
rlo rr

=

ZaA

Z2hA HM(EAMYS AN 7|2 ARCEP)2 2~600MHz CHS FhotE CHZA| 7|20 HSILCE.
Fot=E 20199 50| gE ZHEZ s ROELCH O S0, 38 Xl ofo|cid
JE(ADP Group)lt XAtS|AL S{EQ(Hub One)2 108 7|22 4Get 5G Eio|MAE
2 RtCh(European 5G Observatory, 2020[118]). S{E2 oo|C|m| Ot 00 ZZZA(Air
France)E CHAISO] 22 2[stn METC o2&2 2| AHEEE 3%, o2l /&2 3%,
otz EREH 3E0 sAgLel ZHY At TR S ERO

2 = nl
TIPS EA|A-IEERAANSSHS] Al EOb QRE FESFY = JYZE MEE|RJUCHEricsson,

2020[119]).

£ EA FH 7|2 Bundesnetzagentur: BNetzA)2 3.7~3.8GHz CHEOIA
A

7ol = Hjof EstChBundesnetzagentur, 2021[120]).

ojgf HEQAE 9ISt tha THA AT A

100MHzE

g 2ot XY HoL 2o|dAE S & 4 UM UCE 20218 9EIK| Ard
x
o

XHOIA | 148702 2tO|MAS RO, Ol= 20208 9ES| 747Het H|ud)

© OECD 2021
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HIAHERBMW), Z24%, HEMNOA-HX(Mercedes Benz) & Ats%t X1|£°*X1|£ 24

2tO|MAE HACE O S0, B ZLFte HENOA-#HEQ HH5t 2020 98 42 =Y

ZI&E Al(Sindelfingen)Ofl "HE2| 56(Factory 56)"0|2k= 5G AHSA S&S EULCEH %%*9 5G

WLAN %oz 23| C|X| 23tz ACHDaimler, 2020[121]). ECHES 0of 2

M7| XA ARl 0|1 (e.GO)O| AtEES =

RIHAER| 40 3%0| 2HEH =Ztg %E*orm %Ré Mz apgol ztdg
o 7

g=otz S4s =YLk o1 ¥

Automotive News, 2020[122]).

|x= MHEXE FZESHKK(Lufthansa)JCH 2020 2¥ EC
= SH239| 8500m? 37| Aol AEE 7|z 7IE
R HR 88 ZR2IYWS JASA(VR)I TUHEARS AMETHO] Bl &
| % 7|El 2|F ZK|o| CADE@EEH X M) HO|HE Ejgal

Hlole ®AZF Y0 XpA| LHolM XElkle S HEIAM
ooy ©™&0| Ofe 7R, O/Me HERIQS YREL CLIREE Q72 vEY ¢

ULt L ZIHCHTelecoms.com, 2020[123]).
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AZtsteich 2EEsHRbe

=2l ot g Az AY 5GEO JHEE RAN AL JtsdEE2 EOELCL ZEtzh
M| EH T A (Fraunhofer  1IS)= BNetzA7b FOjst X9 Fotg= ZI0[MAE  ARESHO]
Ol E& 7 (Erlangen) 2t HEHZ I (Nuremburg)ol Uq& XM AFOJEO| O-RAN 20| A9
T4E 7|8e2 AH 56¥E FHSD UACHCounterpoint, 2020[124]). At 56 EFMQ|
AL, 7|otet of=e2 "KM Z2tRE RAN 7| 22| £FMEZ ZFA[S0] O-RAN 7|t
A" Z-8E S8t AthCounterpoint, 2020[124]).
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2 Z23M4MI02 20199 1292 H 282~283GHz CiYel 2Z 5o H AMHES 2ofrt
0|0 2020 12¥0|= 4.6~49GHz, 283~29.1GHz o] 2ZZ 5G 2lo|MA MEES 2Lt
20213 102X 6670Q 2HO|MAE FE MZ 4Q, A 7|, 2 7l MHA 7)Y
AOlE HCHY ALHRL =7+ 8 X2 FREIF BACHMIC, 2021[125)).

SXZe 7t WA EZ 56 2t0|[MAE 2S5 7|Yo|ct 253k 2tojdAs 2020 3 AHAL
SHOAM HE8o=2 AMESI7| AR CHFujitsu, 2020[126]). 5G= && W FQ 28 XtZHAGVs)
2d U QX AFE HES 0[8dH 4K O[O|X] &S0 MEL =Y FXE HA 24 %
AESI=H ARESEL O] Qo= 2ZH S5G¥ES A8 3T, s, LA Z2 CiY
200l ZALSt= EF 7|0 MH|AE HSSHChFujitsu, 2021[127)).

20204 2€ ERCiSwet AME|E] O|AE(NTT East)7} %%EE ‘22 56 QE #|g
MM CHthe University of Tokyo, 2019[128]). silY 2 ZZ 5G| A AMHE 2HEO] O
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Ch(Mobile World Live, 2020[131]). O] Q0= AH|AH MEC, & MEC aaS
Al S3t Mb|29] dsit dibd IS LBILh MEC aaSE APl AMH|AS

o
=

ot Al A[A”S] Of7] AlZtE 0|0 &A =st 8l Y Y=stE Sof i gt
S|

7 2l

ClolE el Eot2 =0|& O |&3dtct

oj=

Oj=of MHE OfS2AHO0|MO0| Zatel AM 56Ul OAI= QUCL O|E S0 HAtar Zo|ag

A% of2lE2 AMd sceUES Qs SEO| HiX|SH Znt SUst THIE MASICE ofgE2

SN CHESE 7| AL AtZ|E RO o JiX|e &AL Mo SHFoN 25 2 = e

g ol 222 dZste oIt ofEs2 ZHY 22 NXYAL FHsto 22 XpH o

562 YZStY ST AL AEIE AL JHE-MEE - e WS mASCH ZEO| HiX|E

7122 ogles2 MAML MM CHo|HE 20 Sgcte HEHE olsig = A1 AHOolE2

ZMSIALE Wi-Fi SEARE FIHE Q7 SICHRCR Wireless News, 2021[132]). &0 ST &l

56 #E JHM At GEof o2& MiHEo| IA TE HoE FFTCHO: AT Mo
™

228 O =3)(Ericsson, 2021[133])). ZEXMC2Z, ZEZA(Qualcomm)O| @Elet EIAMO| 2
|

5GE 0|2 H=EYo| S&stH MAEO0| 20~30% SFAEN 4= QUCHAccenture, 2021[134]).

H2I0|Z2 LA EEI0|LEFE 8|7 2|(Hickory) 28 Z'd(Corning)Ql MK Aol F=E AlAo
"Z2Ez2t QO|EYHE" 5G MH|AF Ye|0|EIt Fhts 568 AX[MCEL A2 BHE2t0|EQ| 56
7128 A8 MAAM 7tE 2 &8s AOE ME AlMoAM 567t 3F Ats3t % FFH
BLUHY Z2 7ls2 ¥ ZHAZ = UK Al™stH O LAts E3F M2 56 7|8
E£EME 35 "Asty ok Heto|En Rl AdX|Lojs SHOAM 56E  AMHESHY
Z|1A7El Aol MAIZt S4SHA ste 1% HolH TE Hstn 560 AZE FiHztE

=
AtESt0) 2Mo2 MIE =X Gl HASHE WS Este $HCH(Verizon, 2019[135]).

H2to| &2 Lot O|2t0h SHEL 57| X|(A2 =L 0F ME[0o]d AxK)eb $&BI0] it 7|Ef

0] S22 DoD) 7|20l AME 5GYZ2 AMESHO] SAOM 7|X| Eoto] O|Z27[7X| Chyst
FYoM TS Y = U WHS ZMIICH 0|20t H2t0[E2| 5G "2 E2}t Q0|EHE"
ME|20] F2g = Aes F=EQ| O|F 7|X 2 "IEEe 4Y DEL 7to] HYS FHTst= 56
gy Adgg o Ao|Ch siEn) ¥S7|X|of AX|E 20| 5GE 0|8¢H ¢E FH EzLL
3580 on M XtE 2LC2 X|LE D2 ADE J|X] #%0| 562 A2 Aldste
Z0| 2 EO|C}(Verizon, 2020[136]).

sk Ages Qst AOE @At #HSH M2 2020 118 202 CIEZO|E0A

g t2sl= "MERZ| XN Z(Factory Zero)'S A|ZHRULC

GM2 "5GY0| 28 3%, MA, 2o 2t XjZHAGVs) 22 S5 W CHYs HYE=E 7|A <t
o]

u]
o
HAE 29 = AUs WED FYHO HEJIE HIY A"2=2 7|hSCHGM Authority
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Blog, 2020[137]). &, GM2 4llM, 2&, AGV &2 5G 7|8t HUYEIE FX[7}
2 B0t HOES HIE A2Z J|TTHCHGM, 2021[138)).

ol
o)l
i)
ot
fo
rot
O
u

£|x0| 56 HEBC(AMETY) A8% WES YYD S0y FH

5G Et=gC AL3)

Z7] BHAONM 5GE 7t 2 BZ HA ofEZ(Ao|M &2 ofEZ(AH oMo ZRE HZot
B8HE 0510 eMBBEME HY ols SLHE HMIst7| s FM Lo HX[ECH
dfLp & Hm EFAOM 56 o] EQEH  of RE0AM WEE HZ=U2
OfEz|A0|M0| JtseiZict ZutMoz 56% #Ho & M A= URLLC(EIDAMEZ|.NX[ S
St mMTCOH2 At S4ho= FFEEZ2 ECh 2 F2 7Jls & oLpl HER3A
SEI0[HE ARESHH HUHQL Al R joT HZELA REZS ZSSHY ZFC ZE FZ0A
CHAFSH AR Atz R ofZ2[7o| Mo SEY HZEMHE 518 == ULt

5G2| ofZ{st HAMH ZHZ2 56 0|84 "BHFEEESAE AXE Tts
DE(NSA)RF 5G Hh= EE(SA)Q| XjO|FO|ZtH NSAE 64)(H 4G SHAIOE
gt SAE MY M2 Y2 MNXHo=Z HjES|of sict F, 56 SAE 5G(F, 5G A

5GCO)E 9Tt 3GPP AL OF7|ElXQ 56 R4 QIE{T 0| A(Z, New Radio: NR)Z 25 ALR3ICE

GSAMAOls S S SXE2) EaMof WEM, 20219 T MA 40078 SMAZE Y

EXtShe Aot tixXo 2 3870 687 SAAL 33 5G SATA R X A= AL AH
MR A 25 Zsho| EXFMCHGSA, 2021[139]). 2021H 7€, GSMAE F4 % AHHAXHMNO)2|
38%7F 5G SAQ| ZEA|QF MX| AES UHEICID 2 DMCHGSMA Intelligence, 2021[140]).

0

—|—_

OECD 2|¥= U 5G SAY dX| 3 st ££20| UCk o E , 2F BAE2K(Telstra)=
AT HEG A7t S22 BAEE 56 SA EH HEE %ﬁi 22t2E HOlE[E 56
HHY(GGOM AZESK 56 RAN(FMESRY) HeE aol=g ZHol2td ZEUCHRCR

Wireless, 2021[141]; GSA, 2021[139]).

e

ZHEO|M EE2|Ok(Teliays w7|0tE TEHZ 20213 1€ 288 9 ZES Aot =27}
|22 M83El 56 SA TOILZS ZAIMUCL HESYZ Z2t0|dE AL8StH HEE Lf 2074
| Ol A AIZFE|QUCH(Telia, 2021[142]). =7|0t= A} HOF3, O|AEL|OL, 2|EOtL|of, =220,
2QEo N "2[0H8 5G SA ZO{Y EAIE FH| F0|CHNokia, 2021[143)).

[ag

s

S0 ECHEL2 2021E 1€ 5G SAZL 2Md3tE X|9S HRICtA(F, 3,5002F H)
20220 6MTt HE ATt 2023E0E MHE sAY SN = HES
Ol X AHIE 40% Eogt Ho=Z J|Chstn QUCHVodafone DE, 2021[144)).
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O=0M e T-ZHY(T-Mobile)0| 2020 8% 600MHzE AME3I0 5G SAE M=o AX|s}7
AlEtSliCHTelecoms, 2020[145]). H|=%t FZYSEZ H2t0|E1t OO[E[AME[= 2022 HX]
H=lol 5G SA M-S A™ FO0|ChFierceWireless, 2021[146])

G=0M ECOHES 2020 78 IHERZ| CfE(Coventry University)OflAl OfEO| ZHy A
78 At S 2 HEO|YUE 56 SAE HX| | Xt

BIE, WHAH, FIC|Z0M 56 SA 48 AlY Z2IMS A[EUCH(Vodafone UK, 2021[148]).
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Hl OECD 2A=0|MZ 5G SAZt EAE Of7F QUCL O & =01 A7tEE A (Singtel)2 20214
59 5G SAYE A|EUCHSingtel, 2021[149])). AM7tZ=29| 374 HERI SEAILRHAE,
AESE, M) 22 56 MH|AE ZARCE =0 3AKAIOILE ZHFY, Ko|Lt FLE,
XtojLt = E) 25 5G SAYES ZAIUCE XO|L} ZHYLS CH=RE MH[AE X[2H7| /)
408t JHO| 7|X|=E HA|StALE YA O|=EHCT, KoLt A FE 30070 0|42 =A0fM 5G
SA MH|A ZA| A2 LEIMCHGSA, 2021[139)).

5G6 SA & EXE 7 A 2 &
4Gt 5G EzfT 7to| AHEY AHE HAZCE XS AHEY ziotyol =
HM7Asts o f8st =FO|CL F, DSSE 5G7t 4Gt SYst AHEZY CHANAM FA|
HAE|= =2 50 "AtLf(intra-operator)" 9ol AHEH ZIRZE UFE o JACL» Y
Uo| =D EfE @ A0 XA AHEALFA 7t Fhog XS SHS

{2 O|EHRSPG, 2021[150]). Ol =0, HEt0|&2 O=0{A 2020
29 HE YR = MER "M=" 56 MH|AE Edai3ict

2020[151]).
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o8t RS SFOF BCL RAYS 27| | ALBSHE Wo| LEYT SetolYolL
of2f "t Ol0f i S20|AE O[Fe| Site] BN LEUIAT} CIY ofB2IA0MS
8% + A 5 .

e XU OlE S0, 4YE ALEAE HIEYO| O CHE AS /7Y
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OECD ZX|Y0|M HESZ £2t0|40] AldEl HX|7F A= ACE 2AEZO M= Al
AIALQl 7|otet M HEXQ OBB7F A12] 7|E 4G ALOA HEQT Ze2tolAe
AERUCt oY mMAH2 OBB2l Ao AMEQ Hel X2k zho| MA|ZE ol & HE
£2t0|A HAEZ FHE|QUACHOBB, 2020[152]). ZZA00M= QUX|Qt =7|0t7t 2021 6
gA 2 HE20[(Le Vaudreuil) &K FFLEO|EH Y E2l(Schneider Electric) &0 HEXA

-
2t0d 1t AgtEl 4G/5G AtEY S EX[SHCtd L ERCHOrange, 2021[153]).

[El

>

= =
Zbssizich My HIZOoM HEI £2t0ldlt 56 SA &#E AT oAl ECOHE G310
2021 70| Zaoh = [0 MHY AR = oY HE
LMEMOICE LAtE AAIZE MHT H2IE Qs 2222 0] M (Constellation)” % 0|2t=
"AOE HEA AYE At QUCE M Yol MYS St HTMAE HIOE 56 SAYQ
2 otNst M8 S2to|AE & ME S4lsiCh o £RMg g dYo| HESHH
2050 7tX| 63~702E9| CO,E UZEE £ on, ol BENM FEIX| 386073 L=
SdZ2E HiESHE CO, ¥ 2Lt (Vodafone, 2021[154]).

IME olzie, =OX WaE, A0 56 BALE :0{9t 56 RANE EEtste A7
| 56 AE £ ACHF, 56 SA) MIEYA H2A0Y AFOIRt FHSHE AlY TEaus
4 60| RRICE AT AT 40| BetolAs BASC By WA AYLD B

O|Ct(Ericsson, 2021[155]).
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oo

Ol=0M H2t0|Z0| 7|CiSt= Ho| 2T 56 SAZF HESA £2t0|d Zesto 9=
0|1 o7 AZt2 HECfks 2 2HYES W, 56 SAE EXGHH oY THX| MEZEE2
O Z2IAHOI4(Cll: 10T, AR, VR, 2% ! OfZ2[H0[H 5)5 &&= = ULk(Mobile World Live,
2020[156]).

o2 HEHIE st F™at x5 Lot

DEE RFME AXE ZFHopI Pl FYHY 7E

= offl @52 1EY pFUYe ZXE FHUH| fTt Mol UES JHRE MITHCt
OECD 2[@=2 T ZAIE 8O3 ot =XE &3 MMM RELYS TS| 2ot
M #YS OHEACH A0l 2ES HUSs RAMS MISH7| A =0 M =XE
MESALE 2AAl HEQJIZE WM 28 A& 7|=2@S £F6I0] XMt oz Hats
Jt&ske HHE 2MStE =R ACh O] 2ok X AHEY = XS R
g85tn NgY FuLS S5t/ flot oo FHMOIL) OHX|%e2, OrCD HHe| dH
YeAtE MY 52 AREAN2HIAL ZI)A Z2l= d Ao BHE Eoln, 35
Zl#2 Y 2 HOoIH AAl ==& HE 28N AEXNA FHIS EToH=
HUHe 7lss FAL
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FE £4 7

By 5 SAL 35 HE Y2 AW OECD Y0l SOLR T OfF S0,
S8 9 MASMUFHEECOS 2RI HH AYS HZSH estE ANE HMEsHo
NM22 Z84%0 35 FXE RUSICEY O|E 50, &3 QAdH[A Z(NBN Co)= 459 =F
=2{0|3t 3099,0008 Ha)o| X I{FIX|R H B FMRE HEYI HEH HES
Ag=lo|ct 30 F HelE2|, XY ozet 385 £t 7[FE Mol =F Mol 240x9
=LA 284 FAXIG MEOl 857iA Zehg AdstH X[ o X199 7bgnt
APRAE dbQiol 1 ZACHY MH[AO T2 = U E=Ch 2023 HX] 2 800¢t
HEEF 7P8at 7|99 #of 75%)2 42 1 ZHo[Lt HoM J|7HHIE £E9|
FHoZ MHAE HI0|ESHE AX AMYO| ZBHEICE

2oty & 7to] 38 HiE FAE FUteich ZERZOIME 22 ®H H ¢ 3&5 FAF A0
O[O|FLCHOl: OlF &4 AFYX} NOS, SEIHAQL HLOHE K MEORL HLCHE) 2|FO0tL{0ket
2FEH|OLO M= MNOQI Haj2(Tele2)?t HFO|E ZFEH|O}Bite Latvija)Zt 2019 6& = 5G9
33 RANO| 3& FX 8 HiZ A=lo| =& o 7 Aol MERUCHTele2, 2019[160]).
O30 M= MNOQ! B2 =0f(Telenon@t E2|0t7} 2021 48 THEHHOI "E|E[QI(TTN) HOlZ
56 ZOjol 38 YEME MEIH, YAts 7|0t E=FD ZI56Y FHEZ Astn

QU CHNokia, 2021[161]).

YE A7 YA

56w ofYat o J|s0ls £EE =0|8H B=HA QXL 71X|01| A glo] EdF
M=0| AT AMSAIRE 7i7HOF TiCE Hizip HiE AAM JHM FMEZ X{E4S OECD 2=k
ALt

oh=o| Ao mEH HEI MYA= FA QAMEEE RXSIEHM Wz st FHRE
SRoloF otCh A= HRE= 02 sS4 =2t HEOAM He RHY AZEtE HIR FAEW
AEE WY AMBES RIsl EZIXS HESb Z(F, HEQl H= 2=zt J[)of "EXS
B2 518%te= &2 =X|E OrERCHUnited Kingdom Department for Digital, Culture, Media
and Sport, 2018[162]). OYHE F4l FXH 7|2H(ComReg)2 ATt AlE X|H{Z(SMP)O| U=
23XOA EF H=oM O3 J-Lfol‘:"|01| Cioh MM~ FHotE FOUCH AQEoM HEst
A XHIE(ESMP)E 7T "E|0t= oF 2EXe| S& HiX| THIQ 23X ATz &S
QI8 AAE 50km O[LHS| X|H A|'0|01| E s AZ0| CHot HBMAE HSsHOF SHCHO|EHE
Hs 1Z)(PTS, 2019[163)).
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ZEH|OtOA 20204 1O QUYTE 700MHz CHY AHEZH ZOjol= FHEQ oOF7}
Zote|of, YEXb= AHARE Ol0) &4l MH|2E HI &9 ol 108 ¥ 0Ogte] ZE
KIZtHOA 2GR 3GYE EHAXCE mX|sioF oict MAZE= 4 29| "M ZH
FH(F, 4T A XS JtE EIERRE AR JHE)0IA HICHE #ME Farstn, oo

-—

=, Jge 2 )
mat sy FHe XA HAHA T2 FEFE Metstn ™ AILAXOA Zof AMH|20 CHS
FAE 22 M3clof ot F= 4 A TjEel QEHL2 FITRP(FL Z7txtd) 4%, &
oM 2t FHF %EH (full-fiber broadband)'Ol2tn 22 Zo CHst £XIE Feidte
A Aol oo FHFMCH 2020 180 LED #HA AFOR FTTPZL MX| = ROCH
T2l HEZol Cchst ﬁ”éiol M7 Elct= W80 QUCt O|sfEARXIZE FTTP £ M0 § EO
EXtste = Zeist7| st Ci 2 O|CHOfcom, 2020[167)).
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2021[169]).3
S 50 Fgt2 F + A= 712 £0f 2IEEf X HE
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Ar8E = QUCH 2tEH|OF 22 =7ts 7R JFALO| HiX|E 29/ Q=2 FEOo| M3X7t
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7HIX EXE  FPSICE 20204 48 LM(Arcep)2  "LEel QU AZ(Ma  connexion
Internet)"O|2t= =72 HIEF HHES EAISH0 A&XAts 2019 FA ZHO| Ues AN
[e}]
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7151 HE0 45 S3Y ChYSt NI MOl MHAZ motst £ AUCHArcep, 2020[170)).
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giaof MXE APIE FERID, oM Z2™E2 20198 10€ MEEQUCt Fm mHL
20085 EH 7| HMEHQ MLE2=(SamKnows)O SlX[stn QUct MLE2=E =0
DUHE FEXE ZUY 2tHO: 2A0|EEA)0 AHst= F=0 I{EE F4HT

SO Chdst MH|ATVE MS5he Y ds2 FEstn 7|&, 324, Ml AF X9, MH|A
AHE Al7] 9 /40 o2t 450 ofEA FatX|=X| E7tg = QUCH(Ofcom, 2021[171)).
M=ol Bt2EE oM MulA EEE(O: &=, XIE, 7] AlZh, T3 4ot 4y X
ZEEOl WERA HO 2AEZAU Hs HAE)Z AHSH| s AMBTHCHOfcom,
2021[172]). OFEIEX|E2 0O]F FCCe= 2011HFEH M-fZ=ep HHSIo XHAEQl QoS HHE
Z2I¥E REstn Aol ojE EIME  WISICHFCC, 2021[173]). rOl= &0iY
£ (Measuring Broadband America)'2t1l £2& AIQCZ 20214 1€ 108® o8 EOME
LHEIMCHFCC, 2021[174]). ST HYAH|XI[YS|(ACCO)E H|=ot A2 ML =0} ¥ &HTI0

1

PIEU H52 FES= AYES AEIULCH Yitste BEuMes AdHY ROl FOY dsE
HERZT FHet UWEHNI 7184 Z=EHo| 23 HF 7|82 AAlstn 27|22 AH[XHo|A|
S7HBHCE(ACCC, 2021[175]).
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A XHO|Ch(FierceTelecom, 2020[176]). 20201 98 HzZL|7} S £
TN MEHE AR AtHIE Qo 56 T HERT 7|2 SAREHA HE A=

2t H U CHSDxCentral, 2020[177]).33

20 E3tEl Z2*E MHAE HAStD Aok
ofoj|ARAZTER: 1 & SlLER fBEMY AZEY g = 7Y
0| EFA Q| X| (Metaswitch)Qt @ EAHE QI3 7HA 222 YO|E|2 ZHIY HEQR 28M ME
7192 oqHE UHEA(Affirmed Networks) QI4+E £Ctoz M1 QUCHFierceTelecom,
2020[178];  FierceWireless, 2020[179]). 20214 78, OO|E[ME|Q}t OO|AZAZEE
O0|22AZE  OfjM(Microsoft Azure)?t OfO|E[RIE|S] HEQI Z2RE ZAHE 7|z
Q=B UHICE OIO|AEAZEE R2EXE O0|AZATE OfX 2EtRE EMES &
OloJEIMEl HERZR AFRE 7Is(F FIARE)S XISt OO|E[AEIE QI3 HHE HFRE
2EZX| 7|52 LT AO|CE OfO|E[AE[S] Mitd, HE R4S &0|1 2 HES

ME|A Mo AIste A0 FHOIL) 1 72 O[3 =AZEE OfO[E[MEIZE H3A

oz Fa Z2RE HIYH7E sS4 £

N

[m gt
TR

14E FERE OS2 A0 230 AEsts Z7l=Ql OOIE|AME] HEXT 22RE SUZ
2 OojlazazES "RIYAE et 0K S4 AYAL MHIAO FEE MISt=

O O|EIAME|S| 7|& MEEE ESTHCHAT&T, 2021[180]; Microsoft, 2021[181]).

oforE A MH|AAWS)E 20199 2E SUX| HAFEES {IT "AWS {o/2AAE X BSHH,
o7|ol= XAl 5GY AX|o| A= S MH|A MISAQ| HIO|E{ME L AwS HFE.AEZ|X]
MH| A7 ZEEICHAWS, 2020[182]). AWS= H{2t0|E, HECHE, KDDI, SKEZHZ Z2 2[Aet
MEHME HZZCHTelecompaper, 2020[183]). @AE=} Lot AWSQt "XEH3tE CHE

=l =0
UIX| AFE EM Z AwWSe| dX| ARE £FMH2 YAEZQ HEIO STty QI
ABHZEM(MOU)E M ZZUCHTelstra, 2021[184]). O|= LC|A|(DISH)Q} OfOFE ¢ MH|AAWS)=
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Bl 24 CHAmazon, 2021[185])
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om of
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A XN3X7F of
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T=2o| AN L QlZetE ARSIl A0l 35 QAHUE f2e 5= AUCHGoogle, 2021[186)).
T2 2ARE= AZ(ntehnt Y| Ch=o| FER L} WX IX[0M 56 2IAE I

S2IRE Of7|HINE TSl (FierceWireless, 2021[187]), 2020 3€0|= OO|E|AME|Q} 7| AL
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Ciot A|AHIOAM SEIRER 0|8Y = A= FIt 7|e2 #&E MER S HOIH EHES
6d 7t SSIHLSHI|E SERALCHVodafone, 2021[189)).

MEL HXLIA g9 52 /3l 27 Alojxlofol GfELf4)

e HEC/AOINE 56 FE £FN 72 72t HELLY

Crash AFJOfM B2B &2 2 Fost7| Qs A oAt 2FA} 2o THE 40| it
ULt AOE %*E*% B2B £FMO| OECD XA[Y0M Y3Hoz HiE U AHEASS LT
AHQl0ME  ofo|mY E{0|H(APM Terminals), 2HY @S FjmE

Mz |'(Mob|le World Capital Barcelona), &2 Z L7} AL Ql(Telefénica Spain)O| 2021 33
E % 56 AHYEE =y, A, AMBE 0|8t ol HetE JfMets AlY
2 TIAUCHAPM  Terminals, 2021[190]). 7[00 E ZZA[F2(Proximus)2t
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ZE CHProximus, 2020[191]). 2019H0l= TE=23 HObY, ZO[X| =HyF,

Sote 5 A0 79 56 SIZEM ERME P @S % HEQ3Z

eMBB, URLLCE AR CHDeutsche Telekom, 2019[192]; GSA, 2020[193]).
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I} E L 4] 0| CH(TechRadar, 2021[194]).
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S8 =77 == SHCHOECD, 2019(3).
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M2 ChEuropean Commission, 2021[195]). $F ZtX| o= 20184 5& 12[&, Z7t2[0L,
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—

| e sHXMozl 56 WAMS JHloz 97
ZF 2o sy 252 flot AmQlut =EA 2b O g A-H 2 I] (Figueres-Perpignan)”

P -

O2f HESZE 9/ Chs THA HHTA © OECD 2021



| 41

S| 9 SEE o) 22| A A (Viissingen, WEZIE) AO| ZZ ZF ¥HO| QUCHEuropean

Commission, 2021[195]).
s

Al AIAETE 0T EFE CIXIE Huol A
220M S8 Z=I3u i CxXE H
TOP7tn RUCHO|: AOE HY, XSFAXE, 2™t AHUE|
HERASl ZRY) o= FRe 20209 78 4H 2

MIEQl CIX|" ZH Teo| dZMo|l XX|gte 248 Oldistn QUCt HAZEHL2 o=

o
wE HXE 722 8 Y0 BiX[ = RAL.

-

= HIME OECD 2l@=1t oh=oM U9y AHTAO| Chg HHAIE BAMStD OECD
k

oIt ot=o] 18 FUHY HiX| &S HMAISIH AIMRUCE FUHAY HHTL9 L
EAO dgs OXlE F2 7l YU 1) 7HdSE 0| 2) E2RE AMH[29 HERR &8
=

3) HE/A W S7tE Al A2 ALE 4) HEHYZ JHEd BItE &% HjZQ| 20|et =
A f A5t AV SESHEHM fEM A4
&2 . D OECDRf ot=o| Oj2f HESA =7t At
ATLE HMARCEL =, zH=xo XEA 56 7= ™A H=0f OECD TAHOIM 56 MHE
Z o2 Y ALY HIZEE XTSI LIz 1Y
6OH
E

4 A

of
ro
b
fo
=
=
al
o
i
v
>t -
=)
)
re
=
fo
mju
=
oH
Ot
kl
re
m\l
0x

SEA O M=o STt

Ozf HESZE I Chs THA HH T A © OECD 2021



42 |
Hnz2d

5GIC (2020), 6G Wireless: A New Strategic Vision, University of Surrey,
https://www.surrey.ac.uk/sites/default/files/2020-11/6g-wireless-a-new-strategic-vision-paper.
pdf (accessed on 9?August?2021).

6G World (2021), Wi-Fi or 5G: Why Choose When You Can Have Both?,
https://www.6gworld.com/exclusives/wi-fi-or-5g-why-choose-when-you-can-have-both/
(accessed on 11?7August?2021).

ACCC (2021), “Measuring Broadband Australia - Report 13 - June 2021”, https://data. (accessed
on 10?August?2021).

Accenture  (2021), The Impact of 5G on the United States Economy,
https://www.accenture.com/_acnmedia/PDF-146/Accenture-5G-WP-US.pdf (accessed on
6?December?2021).

Agnoletto,?F. et?al. (2021), “The economics of mmWave 5G”,
https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=59768858&file=210
121-Economics-of-mmWave.pdf (accessed on 5?August?2021).

Aju Business Daily (2021), Research center demonstrates beamforming for smooth 6G
tecommunication in  THz band, https://www.ajudaily.com/view/20210803144143586
(accessed on 9?August?2021).

Akamai (2020), Can Edge Computing Exist Without the Edge? Part 1: The Edge, Akamai Blog, 19
October 2020,
https://blogs.akamai.com/2020/10/can-edge-computing-exist-without-the-edge-part-1-the-edg
e.html.

Amazon (2021), DISH and AWS Form Strategic Collaboration to Reinvent 5G Connectivity and
Innovation | Amazon.com, Inc. - Press Room,
https://press.aboutamazon.com/news-releases/news-release-details/dish-and-aws-form-strat
egic-collaboration-reinvent-5g/ (accessed on 9?7August?2021).

APC (2019), “Expanding the telecommunications operators ecosystem: policy and regulatory
guidelines to enable local operators”,
https://www.apc.org/sites/default/files/APC_R1_ExpandingTelecommunication_OK.pdf.

APM Terminals (2021), “APM Terminals Barcelona applies 5G technology to improve traffic
safety”,
https://www.apmterminals.com/en/news/news-releases/2021/210311-apm-terminals-barcelon
a-applies-5g-technology-to-improve-traffic-safety.

Arcep (2020), Ma connexion internet, https://maconnexioninternet.arcep.fr/.

Armbrust,?M. et?al. (2009), “Above the Clouds: A Berkeley View of Cloud Computing”,
http://lwww.eecs.berkeley.edu/Pubs/TechRpts/2009/EECS-2009-28.html (accessed on
9?August?2021).

ArsTechnica (2021), California’s ambitious fiber-Internet plan approved unanimously by
legislature | Ars Technica,
https://arstechnica.com/tech-policy/2021/07/california-passes-historic-plan-for-statewide-open
-access-fiber-network/ (accessed on 5?August?2021).

AT&T  (2021), AT&T Moves 5G  Mobile  Network to  Microsoft  Cloud,
https://about.att.com/story/2021/att_microsoft_azure.html (accessed on 4?November?2021).

ojgf HELIE ¢

rot
finl
alo
pind
-l
v

[95]

[42]

[175]

[134]

[43]

[109]

[25]

[185]

[166]

[190]

[170]

[24]

(66]

[180]

HT™A © OECD 2021



ATIS (2021), ATIS’ Next G Alliance Announces Leadership; Starts Work on North American 6G
Roadmap - ATIS,
https://www.atis.org/press-releases/atis-next-g-alliance-announces-leadership-starts-work-on-
north-american-6g-roadmap/ (accessed on 9?August?2021).

AWS (2020), AWS Wavelength - Amazon Web Services, https://aws.amazon.com/wavelength/
(accessed on 22?0ctober?2021).

Baumgartner,?J. (2021), Dish to launch 5G in 'major’ city by end of Q3 | Light Reading,
LightReading,
https://www.lightreading.com/open-ran/dish-to-launch-5g-in-major-city-by-end-of-q3-/d/d-id/76
7565 (accessed on 9?August?2021).

Boingo (2021), “5G & CBRS - Boingo Wireless, Inc.”, https://www.boingo.com/5g/.

Bundesnetzagentur (2021), ?ersicht der Zuteilungsinhaber f? Frequenzzuteilungen f? lokale
Frequenznutzungen im Frequenzbereich 3.700-3.800 MHz,
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunika
tion/Unternehmen_Institutionen/Frequenzen/OffentlicheNetze/LokaleNetze/Zuteilungsinhaber
3,7GHz.pdf?__blob=publicationFile&v=13 (accessed on 7?October?2021).

BusinessWire (2021), Broadcom, Cisco and Facebook Bring Software Group Together Under TIP
to Expand on 6 GHz Wi-Fi | Business Wire,
https://www.businesswire.com/news/home/20210810005242/en/Broadcom-Cisco-and-Faceb
ook-Bring-Software-Group-Together-Under-TIP-to-Expand-on-6-GHz-Wi-Fi  (accessed on
12?August?2021).

BusinessWire (2021), Over 20 Leading Wi-Fi 6 CPEs Debut on OpenSync,
https://www.businesswire.com/news/home/20210209005278/en/Over-20-Leading-Wi-Fi-6-CP
Es-Debut-on-OpenSync.

Comms Update (2020), Verizon launches ‘nationwide’ 5G via DSS; extends mmWave 5G to 55
cities,
https://www.commsupdate.com/articles/2020/10/14/verizon-launches-nationwide-5g-via-dss-e
xtends-mmwave-5g-to-55-cities (accessed on 5?August?2021).

Computer Weekly (2018), “Singapore government outlines its approach to IloT”,
https://www.computerweekly.com/news/252437239/Singapore-government-outlines-its-appro
ach-to-loT.

Congress.gov (2021), H.R.4045 - FUTURE Networks Act,
https://www.congress.gov/bill/117th-congress/house-bill/4045/text?r=67&s=1 (accessed on
267?0ctober?2021).

Counterpoint (2020), “First O-RAN Private Network in Germany?”,
https://www.counterpointresearch.com/o-ran-private-networks/ (accessed on
14?December?2020).

Daimler (2020), With its Factory 56, Mercedes-Benz is presenting the future of production |
Daimler > Innovation > Digitalisation > Industry 4.0,

https://www.daimler.com/innovation/digitalisation/industry-4-0/opening-factory-56.html
(accessed on 14?December?2020).

Dano,?M. (2021), Verizon to start deploying open RAN gear this year | Light Reading,
LightReading,
https://www.lightreading.com/open-ran/verizon-to-start-deploying-open-ran-gear-this-year/d/d-
id/768021 (accessed on 9?August?2021).

Deutsche Telekom (2021), Telekom switches on O-RAN Town in Neubrandenburg | Deutsche
Telekom,
https://lwww.telekom.com/en/media/media-information/archive/telekom-switches-on-o-ran-tow
n-in-neubrandenburg-630566 (accessed on 9?August?2021).

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 43

[105]

[182]

[77]

[46]

[120]

(37]

(39]

[151]

(32]

[104]

[124]

[121]

(78]

(82]



44 |

Deutsche Telekom (2019), Port of Hamburg is ready for 5G, Press Release, 6 November 2019,
https://www.telekom.com/en/media/media-information/archive/port-of-hamburg-is-ready-for-5
g-574536.

Deutsche Telekom et?al. (2021), “Memorandum of Understanding on the Implementation of
OPEN RAN based Networks in Europe”.

Ericsson (2021), Ericsson in world-first 5G network slicing trial with Deutsche Telekom and
Samsung,
https://www.ericsson.com/en/news/3/2021/ericsson-in-world-first-5g-network-slicing-trial-with-
deutsche-telekom-and-samsung (accessed on 9?August?2021).

Ericsson (2021), Ericsson USA 5G Smart Factory,
https://www.ericsson.com/en/about-us/company-facts/ericsson-worldwide/united-states/5g-s
mart-factory (accessed on 6?December?2021).

Ericsson (2021), What is cloud native and its role in telecom? - Ericsson,
https://www.ericsson.com/en/cloud-native (accessed on 9?August?2021).

Ericsson (2020), Ericsson to deploy private mobile network at Paris Airports for Groupe ADP, Hub
One and Air France,
https://www.ericsson.com/en/news/2020/7/ericsson-private-network-to-serve-paris-airports
(accessed on 7?0ctober?2021).

Ericsson  (2019), Automating MIMO - MIMO Machine Learning - Ericsson,
https://www.ericsson.com/en/cases/2019/augmenting-mimo-energy-management-with-machi
ne-learning-and-ai (accessed on 3?August?2021).

ETSI (2020), “ETSI - ETSI Unveils First Cloud-Native VNF Management Specifications”,
https://www.etsi.org/newsroom/press-releases/1849-2020-11-etsi-unveils-first-cloud-native-vn
f-management-specifications.

ETSI (2020), “ETSI - Multi-access Edge Computing - Standards for MEC”,
https://www.etsi.org/technologies/multi-access-edge-computing (accessed on
87September?2021).

ETSI (2018), 5G Release-15: NG-RAN Architecture description (3GPP TS 38.401 version 15.2.0
Release  15), https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx  (accessed  on
197?February?2021).

ETSI (2014), “GS NFV 002 - V1.2.1 - Network Functions Virtualisation (NFV); Architectural
Framework”.

European 5G Observatory (2020), 5G private licences spectrum in  Europe,
https://5gobservatory.eu/5g-private-licences-spectrum-in-europe/ (accessed on
7?0ctober?2021).

European Commission (2021), “5G Observatory: Quarterly Report 13, up to October 2021”,
https://5gobservatory.eu/wp-content/uploads/2021/11/5G-Obs-Phaselll_Quarterly-report-13_fi
nal-version-11112021.pdf.

European Commission (2021), “Commission publishes study for the future 5G supply ecosystem
in Europe | Shaping Europe’s digital future”,
https://digital-strategy.ec.europa.eu/en/library/commission-publishes-study-future-5g-supply-e
cosystem-europe (accessed on 2?November?2021).

European Commission (2021), EU to set up new European Partnerships and invest nearly €10
billion for the green and digital transition,
https://ec.europa.eu/commission/presscorner/detail/en/IP_21_702 (accessed on
2670ctober?2021).

ojgf HELIE ¢

rot
finl
alo
pind
-l
v

[192]

[79]

[155]

[133]

(12]

[119]

[21]

[201]

(26]

(13]

(10]

[118]

[195]

(18]

[91]

HT™A © OECD 2021



European Commission (2021), Europe puts forward proposal for Joint Undertaking on Smart
Networks and Services towards 6G | Shaping Europe’s digital future,
https://digital-strategy.ec.europa.eu/en/news/europe-puts-forward-proposal-joint-undertaking-
smart-networks-and-services-towards-6g (accessed on 9?7August?2021).

FCC (2021), FCC Launches New Mobile Broadband Map | Federal Communications
Commission, https://www.fcc.gov/document/fcc-launches-new-mobile-broadband-map
(accessed on 6?December?2021).

FCC (2021), FCC Seeks Comment on Open Radio Access Networks | Federal Communications
Commission,
https://www.fcc.gov/document/fcc-seeks-comment-open-radio-access-networks-0  (accessed
on 4?August?2021).

FCC (2021), Measuring Broadband America | Federal Communications Commission,
https://www.fcc.gov/general/measuring-broadband-america (accessed on 11?August?2021).

FCC (2021), Measuring Fixed Broadband - Tenth Report | Federal Communications Commission,
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-
broadband-tenth-report (accessed on 10?August?2021).

FCC (2021), Rosenworcel Establishes Broadband Data Task Force | Federal Communications
Commission,
https://www.fcc.gov/document/rosenworcel-establishes-broadband-data-task-force (accessed
on 10?August?2021).

FCC (2019), FCC Takes Steps to Open Spectrum Horizons for New Services and Technologies,
https://docs.fcc.gov/public/attachments/DOC-356588A1.pdf?fbclid=IwAR1CajvelOUHmMbAqO
PJO-AKFBuUG2vVSyOuiBIIASxd2towVTGG7q9nATMCM (accessed on 9?August?2021).

Fierce Wireless (2021), “Boingo to equip 12 airports with AT&T’'s mmWave 5G | FierceWireless”,
https://www.fiercewireless.com/wireless/boingo-to-equip-12-airports-at-t-s-mmwave-5g.

Fierce Wireless (2021), Millicom to deploy O-RAN with Parallel Wireless in Latin America,
https://www fiercewireless.com/operators/millicom-to-deploy-o-ran-parallel-wireless-latin-amer
ica (accessed on 21?0ctober?2021).

FierceTelecom (2021), California, Virginia allocate $6.7 billion for broadband, Fierce Telecom, 22
July 2021,
https://www.fiercetelecom.com/telecom/california-virginia-allocate-6-7-billion-for-broadband?u
tm_medium=nl&utm_source=internal&mrkid=154180467&mkt_tok=MjkOLU1RRiIOWNTYAAAF
-c32PubWAi6mc8lo_d9vmanH5P9mylaiBUtLjDgWnBdWk38IEazgqBVGhXLuElftyAFVNBwy
CmQFrDEGWxFtN.

FierceTelecom (2021), U.K's Project Gigabit targets broadband upgrades for 2.2M |
FierceTelecom,
https://www.fiercetelecom.com/telecom/u-k-s-project-gigabit-targets-broadband-upgrades-for-
2-2m?utm_medium=nl&utm_source=internal&mrkid=154180467&mkt_tok=MjkOLU1RRIiOWNT
YAAAF-g_cVvw4HzT05kPkkUMADDOIgXJGWOmMUuA7-wWiHvChowHq6SJN8IrVVDuqOm6
mXfh8Wb-mDOoFKmVUrfRXIOBEUr6-NDftx6 Tkbpj2DTeuQoT8EPvg0 (accessed on
47August?2021).

FierceTelecom (2020), AT&T and Google Cloud forge 5G edge compute partnership for
enterprises | FierceTelecom,
https://www.fiercetelecom.com/telecom/at-t-and-google-cloud-forge-5g-edge-compute-partner
ship-for-enterprises (accessed on 9?August?2021).

FierceTelecom (2020), BT preps its network cloud for global deployment next year |
FierceTelecom,
https://www.fiercetelecom.com/telecom/bt-preps-its-network-cloud-for-global-deployment-next
-year (accessed on 9?7August?2021).

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 45

[90]

[203]

[74]

[173]

[174]

[169]

[103]

[47]

(88]

(65]

(53]

[188]

[176]



46 |

FierceTelecom (2020), Microsoft buys Metaswitch, advancing its telecom ambitions | [178]
FierceTelecom,
https://www.fiercetelecom.com/telecom/microsoft-buys-metaswitch-advancing-its-telecom-am
bitions (accessed on 9?August?2021).

FierceWireless (2021), AT&T, Samsung, Qualcomm help launch 6G research center at University [106]
of Texas | FierceWireless,
https://www.fiercewireless.com/tech/at-t-samsung-qualcomm-help-launch-6g-research-center
-at-university-texas (accessed on 9?August?2021).

FierceWireless (2021), BT lays out ambitious 5G plans for EE in U.K. | FierceWireless, [30]
https://www.fiercewireless.com/operators/bt-lays-out-ambitious-5g-plans-for-ee-u-k (accessed
on 9?August?2021).

FierceWireless (2021), Google Cloud, Intel target 5G, edge strategies for telcos | FierceWireless, [187]
https://www.fiercewireless.com/5g/google-cloud-intel-target-5g-edge-strategies-for-telcos ?mkt
_tok=eyJpljoiTkRFMU1qazFZV0OwWmpBeSIsInQiOiJHNGdSVnZ0YTIIXCOrSytlekMOTHIrcE
1WMEZhUTRETENqV05yUzB0ZIBEc1daYmM1REJKRIQzSmIBRTNkQIB2eElyMFNFRUZ2
M3BBdG9iUVJVRW9sa3UrUXdDYnZ3UFpxa25yWVZUdmFLTFZUdzRGSEVWcDFZZzM2en
hYSWhTK21DZDN4em1TTVNwSmI2Sm9CeFRVZTARPTO0ifQ%3D%3D&mrkid=154180467
(accessed on 9?August?2021).

FierceWireless (2021), How’'s 5G standalone doing in the U.S.?, 26 October 2021, [146]
https://www.fiercewireless.com/operators/how-s-5g-standalone-doing-u-s.

FierceWireless (2021), Verizon, Deloitte pursue 5G edge compute for retail | FierceWireless, [27]
https://www.fiercewireless.com/5g/verizon-deloitte-pursue-5g-edge-compute-for-retail ?7mkt_to
k=eyJpljoiTm1NME5SXTTRPVFF5WVdFMCIsInQiOiJQYm9nekF3QmtCSXI1bU8wYkpBbFZu
TzAyeTUzZDVzSEwrTXI2a0lgT1RsWWdWd21MNis1T2UzNVRDWEVJVFJscGpjMDd2VORi
TjBua3ROMUJtTVdCS2VNbXpUUTROdWhzb1wvVEI4MUF3bVNXTWRWSm9YNFIMVGtDaU
FvNjY4NEQJY24xZHg2U3BKOGNUd2V4bjNHQVABPTO0ifQ%3D%3D&mrkid=154180467
(accessed on 19?February?2021).

FierceWireless (2021), Wi-Fi advances mean more choices for enterprise, 138]
https://lwww.fiercewireless.com/wireless/wi-fi-advances-mean-more-choices-for-enterprise?m
kt_tok=eyJpljoiTm1NMESXTTRPVFF5WVdFMClIsInQiOiJQYm9nekF3QmtCSXI1bU8wYkpBb
FZuTzAyeTUzZDVzSEwrTXI2a0lgT1RsWWdWd21MNis1T2UzNVRDWEVJVFJscGpjMDd2V
ORiTjBua3ROMUJtTVdACS2VNbXp.

FierceWireless (2020), Microsoft to acquire Affirmed Networks | FierceWireless, [179]
https://www.fiercewireless.com/wireless/microsoft-to-acquire-affirmed-networks (accessed on
9?August?2021).

FierceWireless (2020), Qualcomm powers FastWeb’'s 5G fixed wireless CPE in ltaly | 6]
FierceWireless,
https://www.fiercewireless.com/5g/qualcomm-powering-fastweb-s-5g-fixed-wireless-cpe-italy
(accessed on 5?August?2021).

FTTH Council (2013), Fibre in Rural Finland, http://www.ftthcouncil.eu. [69]

FTTH Council Europe (2020), Fibre for 5G: the story of convergence, [29]
https://www.ftthcouncil.eu/documents/Fibre%20for%205G%20the%20story%200f%20conver
gence%20-%202nd%20study%20presented%20at%20the%20FTTH%20Conference %20202
0.pdf.

Fujitsu (2021), Fujitsu Launches Private 5G Network to Realize ‘Smart Factory’ at its Oyama [127]
Plant,
https://www.fujitsu.com/global/about/resources/news/press-releases/2021/0330-01.html.

Fujitsu (2020), Fujitsu Launches Japan’s First Commercial Private 5G Network, [126]
https://www.fujitsu.com/global/about/resources/news/press-releases/2020/0327-01.html.

O2f HESZE 9/ Chs THA ZHHTA © OECD 2021



Global Data (2020), Telcos begin standalone 5G deployment to unlock true 5G potential, says
GlobalData - GlobalData,
https://www.globaldata.com/telcos-begin-standalone-5g-deployment-unlock-true-5g-potential-
says-globaldata/ (accessed on 19?February?2021).

GM (2021), Factory ZERO, Our First Fuly Dedicated EV Assembly Plant,
https://www.gm.com/stories/factory-zero-first-dedicated-ev-plant (accessed on
6?December?2021).

GM Authority Blog (2020), “GM Factory Zero Plant To Run On 5G Network | GM Authority”,
https://gmauthority.com/blog/2020/11/gm-factory-zero-plant-the-first-u-s-auto-plant-to-install-5
g-technology/ (accessed on 14?December?2020).

Godlovitch,?l. et?al. (2019), Prospective competition and deregulation An analysis of European
approaches to regulating full fibre for BT With contributions from, WIK-Consult.

Google (2021), Google Cloud: Telecommunications Solutions,
https://cloud.google.com/solutions/telecommunications.

Gouvernement de France (2021), 570 millions d’euros pour g?7?aliser la fibre optique |
Gouvernement.fr,
https://www.gouvernement.fr/570-millions-d-euros-pour-generaliser-la-fibre-optique
(accessed on 18?February?2021).

Gouvernement de France (2020), France Relance,
https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/annexe-fiche-mes
ures.pdf.

GovTech (2021), “Sensors and Internet of Things”, https://www.tech.gov.sg/capability-centre-siot.

GSA (2021), 5G Standalone 2021 - Member Report - GSA,
https://gsacom.com/paper/5g-standalone-2021-member-report/ (accessed on
5?August?2021).

GSA (2020), 5G Smart Sea Port: Hamburg Authority — Nokia White Paper,

https://gsacom.com/paper/5g-smart-sea-port-hamburg-authority-nokia-white-paper/.

GSMA Intelligence (2021), 5G fixed wireless: a renewed playbook,
https://data.gsmaintelligence.com/research/research/research-2021/5g-fixed-wireless-a-rene
wed-playbook (accessed on 5?August?2021).

GSMA Intelligence (2021), 5G SA networks are going global, ready to become mainstream,
https://data.gsmaintelligence.com/research/research/research-2021/5g-sa-networks-are-goin
g-global-ready-to-become-mainstream (accessed on 5?August?2021).

Handelsblatt (2021), Interview with United Internet boss: 1 & 1 build “real 5G”,
https://www.handelsblatt.com/technik/it-internet/ralph-dommermuth-united-internet-chef-gibt-k
ampfansage-an-die-telekom-wir-bauen-echtes-5g/27479632.html (accessed on
2?7September?2021).

Handelsblatt (2021), Open RAN: Germany is funding network technology with 2 billion euros,
https://www.handelsblatt.com/technik/it-internet/open-ran-geheimpapier-milliarden-fuer-neue-
mobilfunktechnik-sollen-abhaengigkeit-von-huawei-verringern/26830274.html|?ticket=ST-3408
972-bfvN7qFRO5iegJZXnnzE-ap6 (accessed on 9?August?2021).

Iceland Competition Authority (2018), The Competition Authority authorizes M?a ehf. and
Gagnaveita Reykjav?ur ehf. to have specific co-operation on the laying of fiber optic cables |
News | The Icelandic Competition Authority,
https://fen.samkeppni.is/published-content/news/nr/3076 (accessed on 26?August?2020).

Intel (2021), 5G vs. Wi-Fi 6: A Powerful Combination for  Wireless,
https://www.intel.com/content/www/us/en/wireless-network/5g-technology/5g-vs-wifi.html.

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 47

[199]

[138]

[137]

(5]

[186]

(50]

[49]

(33]

[139]

[193]

(7]

[140]

[72]

(80]

[70]

[40]



48 |

loT ~ Automotive ~ News  (2020),  “Vodafone =~ e.GO  Smart 5G  Factory’, [1p7]

https://iot-automotive.news/vodafone-e-go-smart-5g-factory/ (accessed on
14?December?2020).
ITU (2021), Beyond 5G: What'’s next for IMT? - My ITU, 189]

https://www.itu.int/en/myitu/News/2021/02/02/09/20/Beyond-5G-IMT-2020-update-new-Reco
mmendation (accessed on 9?August?2021).

ITU (2015), “IMT Vision - Framework and overall objectives of the future development of IMT for [200]
2020 and beyond”,
https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.2083-0-201509-1!'PDF-E.pdf.

Johnson,”W. and N.?Fetchko  (2021), “REPLY COMMENTS OF VERIZON”, [76]
https://www.openranpolicy.org/about-us/board-and-executive-committee/.  (accessed  on
9?August?2021).

Katz,?R., J.?Jung and F.?Callorda (2021), The Economic Value of Wi-Fi: A global view (2021 — [196]
2025), Developed for the Wi-Fi Alliance by Telecom Advisory Services, February 2021,
https://www.wi-fi.org/download.php?file=/sites/default/files/private/The_Economic_Value_of
Wi-Fi-A_Global_View_2021-2025.pdf.

Kavanagh,?S. (2020), “What is a private 5G network?”, in 5G Guide UK, [117]
https://5g.co.uk/guides/what-is-a-private-5g-network/ (accessed on 10?September?2021).

KCA (2021), 5G Private Network Construction and Operation  Guidelines, [116]
https://www.kca.kr/boardView.do?pageld=www47&boardld=NOTICE&seq=3485969
(accessed on 6?December?2021).

KDDI (2021), Beyond 5G/6G White Paper, [100]
https://news.kddi.com/kddi/corporate/newsrelease/2021/03/24/5027 .htmi (accessed on
67September?2021).

KoreaTechToday (2021), South Korea MSIT Invests 220 Billion Won For Next-Gen 6G R&D, [107]
https://www.koreatechtoday.com/south-korea-msit-invests-220-billion-won-for-next-gen-6g-rd/
(accessed on 9?August?2021).

La Rep?lica (2021), La firma KKR y Telef?ica crean primera red nacional de fibra ?tica de acceso [62]
abierto,
https://www.larepublica.co/empresas/la-firma-kkr-y-telefonica-crean-primera-red-nacional-de-f
ibra-optica-de-acceso-abierto-3203050 (accessed on 2?September?2021).

L?teenm?i,?J. (2021), “The evolution paths of neutral host businesses: Antecedents, strategies, [44]
and business models’, Telecommunications Policy, Vol.?45/10, p.?102201,
http://dx.doi.org/10.1016/J.TELPOL.2021.102201.

LightReading (2021), O-RAN Alliance: Open by name, closed by nature, reckons Europe, 9 June [19]
https://www.lightreading.com/open-ran/o-ran-alliance-open-by-name-closed-by-nature-reckon
s-europe/a/d-id/771897.

LightReading (2021), US, UK to cooperate on technologies, including 6G | Light Reading, [97]
https://www.lightreading.com/5g/us-uk-to-cooperate-on-technologies-including-6g/d/d-id/7701
63 (accessed on 9?August?2021).

Mavenir (2021), OpenRAN | Mavenir, [14]
https://www.mavenir.com/portfolio/mavair/radio-access/openran/ (accessed on
4?August?2021).

MIC (2021), List of local 5G applicants and licensees, (1,5

https://go5g.go.jp/sitemanager/wp-content/uploads/2020/10/211007-%E3%83%AD%E3%83
%BC%E3%82%AB%E3%83%ABY%EF%BC%95%EF%BC%A7%E5%85%8D%E8%A8%B1%
E4%BA%BA%E7%AD%89%E4%B8%80%E8%A6%AT .pdf.

ojgf HELIE ¢

rot
finl
alo
pind
-l
v

HT™A © OECD 2021



MIC  (2020), “Beyond 5G Promotion Strategy Roundtable = Recommendations”,
http://lwww.soumu.go.jp/main_sosiki/joho_tsusin/eng/presentation/pdf/Beyond_5G_Promotion
_Strategy_Roundtable_Recommendations.pdf (accessed on 9?August?2021).

Microsoft (2021), AT&T to run its mobility network on Microsoft's Azure for Operators cloud,
delivering cost-efficient 5G services at scale - Stories,
https://news.microsoft.com/2021/06/30/att-to-run-its-mobility-network-on-microsofts-azure-for-
operators-cloud-delivering-cost-efficient-5g-services-at-scale/ (accessed on 9?August?2021).

Ministry of Economy and Finance (2021), Government Announces Korean New Deal 2.0,
https://english.moef.go.kr/pc/selectTbPressCenterDtl.do?boardCd=N0001&seq=5173
(accessed on 2570ctober?2021).

Ministry of Economy and Finance of Korea (2020), Government releases an English Booklet of
the New Deal,
https://english.moef.go.kr/pc/selectTbPressCenterDtl.do?boardCd=N0001&seq=4948.

Ministry of Science and ICT (2021), 6G, Korea takes lead once again,
https://english.msit.go.kr/eng/bbs/view.do?sCode=eng&mld=4&mPid=2&pagelndex=&bbsSe
gNo=42&nttSeqNo=515&searchOpt=ALL&searchTxt (accessed on 2021?0ctober?06).

Ministry of Science and ICT (2021), Digital New Deal Harness the Winds of Change, Bringing
Innovation!,
https://english.msit.go.kr/eng/bbs/view.do?sCode=eng&mld=4&mPid=2&pagelndex=3&bbsS
egNo=42&nttSeqNo=527&searchOpt=ALL&searchTxt= (accessed on 25?0October?2021).

Ministry of Science and Technology (2021), To ensure a successful implementation of the Digital

New Deal MSIT announces “5G+ Convergence Diffusion Strategy”,
https://english.msit.go.kr/eng/bbs/view.do?sCode=eng&mld=4&m%20Pid=2%20&pagelndex
=&bbsSeqNo=42&nttSeqNo=533&searchOpt=ALL&searchTxt (accessed on
25?0ctober?2021).

Mobile World Live (2021), AWS, Mavenir forge cloud pact - Mobile World Live,
https://www.mobileworldlive.com/featured-content/top-three/aws-mavenir ~ (accessed  on
6?December?2021).

Mobile World Live (2021), KT claims SA 5G milestone - Mobile World Live,
https://www.mobileworldlive.com/asia/asia-news/kt-claims-sa-5g-milestone?ID=a6g1r000000
XxNauAAE&JobID=815332&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20
210715&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fasia%?2fasia-news%2fkt
-claims-sa-5g-milestone (accessed on 15?July?2021).

Mobile World Live (2020), SKT makes smart factory play,
https://www.mobileworldlive.com/featured-content/home-banner/skt-makes-smart-factory-play
(accessed on 6?December?2021).

Mobile World Live (2020), Verizon progresses towards 5G SA core switch - Mobile World Live,
https://www.mobileworldlive.com/featured-content/home-banner/verizon-progresses-towards-
5g-sa-core-switch (accessed on 11?August?2021).

MSIT (2021), 5G Private Network Frequency Supply,
https://www.msit.go.kr/bbs/view.do?sCode=user&mld=113&mPid=112&pagelndex=1&bbsSe
gNo=94&nttSeqNo=3180422&searchOpt=ALL&searchTxt=%ED%8A%B9%ED%99%94%EB
%AT7%9D (accessed on 6?December?2021).

MSIT (2021), 5G Private Network Policy Plan,
https://www.msit.go.kr/bbs/view.do?sCode=user&mld=113&mPid=112&pagelndex=1&bbsSe
gNo=94&nttSeqNo=3179846&searchOpt=ALL&searchTxt=%ED%8A%B9%ED%99%94%EB
%AT7%9D (accessed on 6?December?2021).

NikkeiAsia (2021), Japan teams up with Finland on 6G development - Nikkei Asia,
https://asia.nikkei.com/Business/Telecommunication/Japan-teams-up-with-Finland-on-6G-dev
elopment (accessed on 9?7August?2021).

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 49

(98]

[181]

[111]

[110]

[108]

[112]

[113]

[204]

(4]

[131]

[156]

[115]

[114]

(93]



50 |

Nokia (2021), Nokia accelerates Telenor and Telia joint 5G network rollout in Denmark | Nokia,
https://www.nokia.com/about-us/news/releases/2021/06/17/nokia-accelerates-telenor-and-teli
a-joint-5g-network-rollout-in-denmark/ (accessed on 11?August?2021).

Nokia (2021), “Nokia deploys its 5G Standalone Core for Telia in Finland”,
https://www.nokia.com/about-us/news/releases/2021/11/10/nokia-deploys-its-5g-standalone-c
ore-for-telia-in-finland/#:~:text=Esp00%2C%20Finland%20%E2%80%93%20Nokia%20today
%Z20announced,readily%20monetize%20its%20network%20assets.

NTT (2021), IOWN | Projects | About NTT | NTT, https://group.ntt/en/group/projects/iown.html
(accessed on 6?December?2021).

NTT and Fujitsu (2021), NTT and Fujitsu Embark on Strategic Alliance to Drive “Realization of
Sustainable Digital Society” : Fujitsu Global, Press Release, NTT Corporation, Fujitsu Limited,
Tokyo, April 26, 2021,
https://www.fujitsu.com/global/about/resources/news/press-releases/2021/0426-01.html
(accessed on 67?September?2021).

NTT DoCoMo (2021), “5G Open RAN Ecosystem Whitepaper”,
https://www.nttdocomo.co.jp/binary/pdf/corporate/technology/whitepaper_5g_open_ran/ORE
C_WP.pdf (accessed on 6?7September?2021).

NTT East (2021), Service Effectiveness Test on Press operations utilizing Local 5G Access
Network during the Olympic and Paralympic Games Tokyo 2020,
https://www.ntt-east.co.jp/en/release/detail/20210622_01.html.

OBB (2020), A1, ?B and Nokia are piloting network slicing in the existing A1 network - ?B-Presse,
https://presse.oebb.at/de/presseinformationen/20200721-a1-oebb-und-nokia-pilotieren-netwo
rk-slicing-im-bestehenden-a1-netz (accessed on 9?7August?2021).

OECD (2021), “Bridging connectivity divides”, OECD Digital Economy Papers, No.?315, OECD
Publishing, Paris, https://dx.doi.org/10.1787/e38f5db7-en.

OECD (2021), “Emerging trends in communication market competition”, OECD Digital Economy
Papers, No.?316, OECD Publishing, Paris, https://dx.doi.org/10.1787/4ad9d924-en.

OECD (2021), OECD Broadband Portal,
https://www.oecd.org/sti/broadband/broadband-statistics/ (accessed on 14?October?2021).

OECD (2020), OECD Digital Economy Outlook 2020, OECD Publishing, Paris,
https://dx.doi.org/10.1787/bb167041-en.

OECD (2019), “The road to 5G networks:?Experience to date and future developments”, OECD
Digital Economy Papers, No.?284, OECD Publishing, Paris,
https://dx.doi.org/10.1787/2f880843-en.

OECD (2018), OECD Reviews of Digital Transformation: Going Digital in Sweden, OECD
Reviews of Digital Transformation, OECD Publishing, Paris,
https://dx.doi.org/10.1787/9789264302259-en.

OECD (2015), “Development of High-speed Networks and the Role of Municipal Networks”,
OECD Science, Technology and Industry Policy Papers, No.?26, OECD Publishing,?Paris,
http://dx.doi.org/10.1787/5jrqdI7rvns3-en.

OECD (2015), “Development of High-speed Networks and the Role of Municipal Networks”,
OECD Science, Technology and Industry Policy Papers, Organisation for Economic
Co-Operation and Development (OECD), http://dx.doi.org/10.1787/5jrqdI7rvns3-en.

OECD (2014), “Cloud Computing: The Concept, Impacts and the Role of Government Policy”,
OECD Digital Economy Papers, No.?7240, OECD Publishing, Paris,
https://dx.doi.org/10.1787/5jxzf4lcc7f5-en.

OECD (2014), “New Approaches to Spectrum Management”’, OECD Digital Economy Papers,
No.?235, OECD Publishing, Paris, https://dx.doi.org/10.1787/5jz44fnq066c-en.

[161]

[143]

[202]

[101]

(71]

[129]

[152]

[159]

[164]

(1]

(2]

E)

(68]

[67]

[205]

[22]

[165]

O2f HESZE 9/ Chs THA ZHHTA © OECD 2021



Ofcom (2021), Internet Futures: Spotlight on the technologies which may shape the Internet of the
future, Ofcom, 20 July 2021,
https://www.ofcom.org.uk/__data/assets/pdf_file/0013/222205/internet-futures.pdf.

Ofcom (2021), Statement: Promoting investment and competition in fibre networks — Wholesale
Fixed Telecoms Market Review 2021-26 - Ofcom,
https://www.ofcom.org.uk/consultations-and-statements/category-1/2021-26-wholesale-fixed-t
elecoms-market-review (accessed on 11?August?2021).

Ofcom (2021), “Technical Annex: UK Home Broadband Performance”.

Ofcom (2021), UK home broadband performance, measurement period November 2020 - Ofcom,
https://www.ofcom.org.uk/research-and-data/telecoms-research/broadband-research/broadba
nd-speeds/uk-home-broadband-performance-nov-2020 (accessed on 10?August?2021).

Ofcom (2020), “Improving spectrum access for Wi-Fi”.

Ofcom (2020), Promoting competition and investment in fibre networks: Wholesale Fixed
Telecoms Market Review 2021-26.

Ofcom (2020), “Supercharging investment in fibre broadband”, Press release, Ofcom, London,
https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/supercharging-investment-in
-fibre-broadband (accessed on 30?July?2020).

Ofcom (2020), Wholesale Fixed Telecoms Market Review 2021-26: further consultation on
certain proposed remedies.

Open RAN Policy Coalition (n.d.), About Us - Open RAN Policy Coalition,
https://www.openranpolicy.org/about-us/ (accessed on 9?7August?2021).

Opensignal (2021), mmWave 5G is almost thirty times faster than public Wifi, but with similar
reach | Opensignal,
https://www.opensignal.com/2021/03/31/mmwave-5g-is-almost-thirty-times-faster-than-public-
wifi-but-with-similar-reach (accessed on 5?August?2021).

Optus (2019), 5G Home Broadband Plan,
https://www.optus.com.au/for-you/broadband-nbn/5g-home-broadband/5g-home-broadband-p
lan#emailDetails.

O-RAN Alliance (n.d.), O-RAN ALLIANCE, https://www.o-ran.org/ (accessed on
14?November?2021).

Orange (2021), Orange and Nokia deploy the first Industry 4.0 4G/5G private network with
network slicing in French factory | Orange Com,
https://www.orange.com/en/newsroom/press-releases/2021/orange-and-nokia-deploy-first-ind
ustry-40-4g5g-private-network-network (accessed on 9?August?2021).

Orange Sk (2020), Orange and Telekom will use a new model of cooperation Orange,
https://www.orange.sk/orange-slovensko/novinky-tlacove-spravy/clanok/orange-a-telekom-bu
du-vyuzivat-novy-model-spoluprace (accessed on 18?February?2021).

Proximus (2020), Proximus and Port of Antwerp are preparing for the port’s digital transformation
by developing a private 5G network, Press Release, 5 February 2021,
https://www.proximus.com/news/2020/20200205-Proximus-and-Port-of-Antwerp-are-preparin
g-for-the-port-s-digital-transformation-by-developing-a-private-5G-network-.html.

PTS (2019), PTS decisions on Markets 3a (duct access, copper LLU/SLU, fibre unbundling,
backhaul) and 3b (deregulated),
http://t-regs.com.web.cloud.telenet.be/index.php/2015/02/19/sweden-pts-decisions-on-market
s-3a-duct-access/.

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 51

(23]

(59]

[172]

[171]

(35]

(58]

[167]

(57]

(7]

(48]

[197]

[16]

[153]

[158]

[191]

[163]



52|

RCR Wireless (2021), German government announces financing for '6G’ technologies - RCR
Wireless News,
https://www.rcrwireless.com/20210412/network-infrastructure/german-government-announce
s-financing-for-6g-technologies (accessed on 9?August?2021).

RCR Wireless (2021), Telstra reaches 75% of Australia’s population with 5G,
https://www.rcrwireless.com/20210629/5g/telstra-reaches-75-australia-population-5g
(accessed on 5?August?2021).

RCR Wireless News (2021), Ericsson puts 5G to work in its Texas factory,
https://www.rcrwireless.com/20210413/5g/ericsson-puts-5g-to-work-in-its-texas-factory
(accessed on 3?December?2021).

RCRWireless (2021), German telco 1&1 selects Rakuten for O-RAN deployment,
https://www.rcrwireless.com/20210805/open_ran/germa-telco-selects-rakuten-oran-deployme
nt (accessed on 9?August?2021).

RCRWireless (2020), Vodafone UK showcases SA 5G network,
https://www.rcrwireless.com/20200705/5g/vodafone-uk-showcases-sa-5g-network (accessed
on 19?February?2021).

RedHat (2021), What is network virtualization,
https://www.redhat.com/en/topics/virtualization/what-is-network-virtualization (accessed on
9?August?2021).

RSPG (2021), RSPG Report on Spectrum Sharing: A forward-looking survey, Radio Spectrum
Policy Group, European Commission, Brussels, 10 February 2021,
https://rspg-spectrum.eu/wp-content/uploads/2021/02/RSPG21-016final_RSPG_Report_on_
Spectrum_Sharing.pdf.

Samian,?M. (2021), Bruxelles va commercialiser son r?eau de fibre optique | L’'Echo, L’Echo,
https://www.lecho.be/economie-politique/belgique/bruxelles/bruxelles-va-commercialiser-son-
reseau-de-fibre-optique/10279597 .html (accessed on 18?February?2021).

Samsung (2021), Enjoy faster connectivity with Wi-Fi 6E and Intelligent Wi-Fi | Samsung
LEVANT,
https://www.samsung.com/levant/support/mobile-devices/enjoy-faster-connectivity-with-wi-fi-6
e-and-intelligent-wi-fi/ (accessed on 10?August?2021).

SDxCentral (2020), Telef?ica Germany Taps AWS for 5G Core Virtualization - SDxCentral,
https://www.sdxcentral.com/articles/news/telefonica-germany-taps-aws-for-5g-core-virtualizati
on/2020/09/ (accessed on 9?August?2021).

SDxCentral (2016), What's Software-Defined Networking (SDN)? - SDxCentral,
https://www.sdxcentral.com/networking/sdn/definitions/what-the-definition-of-software-defined
-networking-sdn/ (accessed on 11?August?2021).

Sharkey,?S., J.?Hunter and C.?Wiecxorek (2021), Comments of T-Mobile USA: In the matter of
Promoting the Deployment of 5G Open Radio  Access Networks,
https://ecfsapi.fcc.gov/file/104280435523172/T-Mobile%20Comments%200n%200pen%20R
AN%20NOI.pdf (accessed on 9?August?2021).

Singtel (2021), Singtel first in Singapore to launch 5G Standalone network, News Release, 25
May 2021,
https://www.singtel.com/about-us/media-centre/news-releases/singtel-first-in-singapore-to-lau
nch-5g-standalone-network.

Smart Nation Singapore (2021), “Smart Nation Sensor Platform: Using Data to Build a Better
Future”,
https://www.smartnation.gov.sg/initiatives/strategic-national-projects/smart-nation-sensor-platf
orm.

ojgf HELIE ¢

rot
finl
alo
pind
-l
v

[94]

[141]

[132]

(73]

[147]

(9]

[150]

(60]

(36]

[177]

(1]

[75]

[149]

(31]

HT™A © OECD 2021



SoftBank (2021), SoftBank Corp. Unveils 6G Concept | Press Releases | News | About Us |
SoftBank, https://www.softbank.jp/en/corp/news/press/sbkk/2021/20210714_01/ (accessed
on 6?September?2021).

Sumitomo (2021), Sumitomo, Tokyu Railways, and Fujitsu Conduct Demonstration Experiment
on the Use of Private 5G Systems in the Railway Industry,
https://www.sumitomocorp.com/en/jp/news/release/2021/group/15020.

Swiss Confederation (2021), Maps of Switzerland: Broadband Map,
https://map.geo.admin.ch/?lang=en&topic=nga&bglLayer=ch.swisstopo.pixelkarte-grau&catal
ogNodes=15066,15041,15042,327&layers=ch.bakom.mobilnetz-5g&layers_opacity=0.75&E=
2643054.67&N=1196867.12&zoom=1 (accessed on 11?August?2021).

TechRadar (2021), Nokia builds private 5G network in a Lapland goldmine, 29 November 2021,
https://www.techradar.com/news/nokia-builds-private-5g-network-in-a-lapland-goldmine.

TechRadar (2020), University of Surrey kicks off 6G research with 6GIC launch | TechRadar,
https://www.techradar.com/news/university-of-surrey-kicks-off-6g-research-with-6gic-launch
(accessed on 9?August?2021).

TechTimes (2021), Germany’s €300 Million Open RAN Push Sets Tone for European Debate |
Tech Times,
https://www.techtimes.com/articles/257325/20210222/germany-s-%E2%82%AC300-million-o
pen-ran-push-sets-tone-for-european-debate.htm (accessed on 9?August?2021).

Tele2 (2019), Tele2 and Bite sign agreement to share networks in Latvia and Lithuania - Tele2,
https://www.tele2.com/media/news/2019/tele2-and-bite-sign-agreement-to-share-networks-in-
latvia-and-lithuania/ (accessed on 11?August?2021).

Telecom Infra Project (n.d.), Telecom Infra Project | Global Community Connectivity collaboration,
https://telecominfraproject.com/ (accessed on 9?August?2021).

Telecompaper (2020), “AWS unveils AWS Wavelength for 5G edge computing, new partnerships
with Verizon, Vodafone, KDDI, SK Telecom - Telecompaper”,
https://www.telecompaper.com/news/aws-unveils-aws-wavelength-for-5g-edge-computing-ne
w-partnerships-with-verizon-vodafone-kddi-sk-telecom--1318580 (accessed on
14?November?2020).

Telecoms (2020), T-Mobile US claims world first for 5G standalone deployment — Telecoms.com,
https://telecoms.com/505901/t-mobile-us-claims-world-first-for-5g-standalone-deployment/
(accessed on 19?February?2021).

Telecoms.com (2021), Spain looks ahead to lifting all fibre access rules,
https://telecoms.com/511797/spain-looks-ahead-to-lifting-all-fibre-access-rules/.

Telecoms.com (2020), Vodafone Germany and Lufthansa go private for 5G,
https://telecoms.com/502761/vodafone-germany-and-lufthansa-go-private-for-5g/  (accessed
on 7?0ctober?2021).

TelecomTV (2021), US and Japan team on Open RAN, 6G R&D | TelecomTV,
https://www.telecomtv.com/content/6g/us-and-japan-team-on-open-ran-6g-r-d-41290/
(accessed on 9?August?2021).

Telef?ica (2021), Telef?ica Colombia and KKR announce leading company for FTTH deployment
| News Detail | News | Press Office | Telef?ica,
https://www.telefonica.com/en/web/press-office/-/telefonica-colombia-and-kkr-announce-leadi
ng-company-for-ftth-deployment (accessed on 4?November?2021).

Telef?ica (2021), Telef?ica, Telef?ica Brasil and CDPQ create Fibrasil, a neutral fibre wholesale
network provider in Brazil | News Detail | News | Press Office | Telef?ica,
https://www.telefonica.com/en/web/press-office/-/telefonica-telefonica-brasil-and-cdpg-create-
fibrasil-a-neutral-fibre-wholesale-network-provider-in-brazil (accessed on 4?November?2021).

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

|53

[102]

[130]

[168]

[194]

[96]

(81]

[160]

[15]

[183]

[145]

(56]

[123]

[99]

[61]

(63]



54 |

Telef?ica (2020), Telef?ica and Allianz create a partnership to deploy fibre in Germany through an
open wholesale company | News Detail | News | Press Office | Telef?ica,
https://www.telefonica.com/en/web/press-office/-/telefonica-and-allianz-create-a-partnership-t
o-deploy-fibre-in-germany-through-an-open-wholesale-company (accessed on
4?November?2021).

Telia (2021), “Telia Company Launches 5G SA Core Network in Finlad: The first commercially
available 5G SA Network in the Nordic and Baltic Region”,
https://www.teliacompany.com/en/news/press-releases/2021/11/telia-company-launches-5g-s
a-core-network-in-finland--the-first-commercially-available-5g-sa-network-in-the-nordic-and-b
altic-region/.

Telstra (2021), We're pushing closer to the edge with AWS,
https://exchange.telstra.com.au/were-pushing-closer-to-the-edge-with-aws/  (accessed on
19?February?2021).

Tessares (2020), Important Milestone for Multipath TCP - Tessares,
https://www.tessares.net/important-milestone-for-multipath-tcp/ (accessed on
11?August?2021).

the University of Tokyo (2019), Establishment of Japan’s first industry-university joint project
“Local 5G Open Lab” by the University of Tokyo and NTT East,
https://www.iii.u-tokyo.ac.jp/news/2019101810756.

The Verge (2019), “Verizon just announced a partnership with Boingo to solve its biggest 5G
problem - The Verge”,
https://www.theverge.com/2019/8/22/20827985/verizon-5g-indoor-boingo-partnership-proble
m-solution-phoenix.

UK Department for Digital Culture Media & Sport (2021), New ?30 million competition to make UK
a pioneer in building 5G networks - GOV.UK,
https://www.gov.uk/government/news/new-30-million-competition-to-make-uk-a-pioneer-in-bui
Iding-5g-networks (accessed on 9?August?2021).

UK Department for Digital Culture Media & Sport (2021), Project Gigabit Delivery Plan Summer
Update,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_dat
alfile/1007788/Project_Gigabit__Summer_Update_Accessible_PDF_2_Aug_2021__1_.pdf
(accessed on 4?August?2021).

UK Department for Digital Culture Media & Sport (2021), Telecoms Diversification Taskforce:
findings and report - GOV.UK,
https://www.gov.uk/government/publications/telecoms-diversification-taskforce-findings-and-r
eport (accessed on 9?August?2021).

UK Government (2021), Government launches new ?5bn ‘Project Gigabit' - GOV.UK,
https://www.gov.uk/government/news/government-launches-new-5bn-project-gigabit
(accessed on 4?August?2021).

UK Government (2021), Government response to the Telecoms Diversification Taskforce -
GOV.UK,
https://www.gov.uk/government/publications/government-response-to-the-telecoms-diversific
ation-taskforce (accessed on 9?August?2021).

UK Government (2021), New high-tech 5G lab to boost network security and resilience -
GOV.UK,
https://www.gov.uk/government/news/new-high-tech-5g-lab-to-boost-network-security-and-re
silience (accessed on 4?November?2021).

ojgf HELIE ¢

rot
finl
mlo
[
-l
)

[64]

[142]

[184]

[41]

[128]

[45]

(86]

[54]

(84]

(51]

(85]

(87]

AH A © OECD 2021



UK Government (2021), Two million rural homes and businesses to benefit in ?5 billion
broadband upgrade - GOV.UK,
https://www.gov.uk/government/news/two-million-rural-homes-and-businesses-to-benefit-in-5-
billion-broadband-upgrade (accessed on 4?August?2021).

UK Government (2020), 5G Supply Chain Diversification Strategy - GOV.UK,
https://www.gov.uk/government/publications/5g-supply-chain-diversification-strategy/5g-suppl
y-chain-diversification-strategy (accessed on 9?August?2021).

United Kingdom Department for Digital, Culture, Media and Sport (2018), Future Telecoms
Infrastructure Review GOV.UK,
https.//www.gov.uk/government/publ|cat|ons/future-telecoms-lnfrastructure-reV|ew (accessed
on 16?April?2019).

University of Oulu (2021), 6G Flagship. Vision for 2030, https://www.oulu.fi/6gflagship/inbrief
(accessed on 2670ctober?2021).

Verizon (2021), Verizon 5G Internet coming to more ho-ho-homes & businesses, Press Release,
2 December 2021,
https://www.verizon.com/about/news/verizon-5g-internet-coming-homes-businesses.

Verizon (2020), MCAS Miramar is the first U.S. military base to test Verizon 5G Ultra Wideband
service, https://www.verizon.com/about/news/mcas-miramar-test-verizon-5g (accessed on
3?December?2021).

Verizon (2019), Verizon 5G Home Internet | Verizon, https://www.verizonwireless.com/5g/home/
(accessed on 21?0ctober?2019).

Verizon (2019), Verizon and Corning co-innovating with 5G to create factory of the future,

https://www.verizon.com/about/news/verizon-corning-co-innovating-5g (accessed on
37December?2021).

VMware  (2021), What is Network  Virtualization? |  VMware  Glossary,
https://www.vmware.com/topics/glossary/content/network-virtualization (accessed on
9?August?2021).

Vodafone (2021), Vodafone and Google Cloud to develop industry-first global data platform,

https://www.vodafone.com/news/press-release/vodafone-google-cloud-industry-first-global-da
ta-platform (accessed on 9?August?2021).

Vodafone (2021), Vodafone And Nokia Develop Machine Learning System To Detect Mobile
Network Anomalies,
https://www.vodafone.com/news/press-release/vodafone-nokia-partnership  (accessed on
9?August?2021).

Vodafone (2021), Vodafone partners with HERE and Porsche on traffic safety system,
https://www.vodafone.com/news/technology/traffic-safety-system (accessed on
9?August?2021).

Vodafone (2021), World first: UK Power Networks to use Vodafone 5G in smart substations,
https://newscentre.vodafone.co.uk/press-release/5g-for-uk-power-networks-world-first-smart-
substation-trial/?utm_source=ukpnAndrea (accessed on 28?7July?2021).

Vodafone DE (2021), Network expansion: Vodafone activates large areas of 5G standalone,
https://www.vodafone.de/newsroom/netz/vodafone-startet-umruestung-zum-modernsten-5g-n
etz-europas/ (accessed on 4?November?2021).

Vodafone Portugal (2020), Vodafone Portugal and NOS sign a historic agreement for sharing
infrastructure and mobile network development - Vodafone Portugal,
https://www.vodafone.pt/en/press-releases/2020/10/vodafone-portugal-and-nos-sign-a-histori
c-agreement-for-sharing-infrastructure-and-mobile-network-development.html (accessed on
11?August?2021).

Ozf HESZE 9/ Chs THA HH T A © OECD 2021

| 55

(52]

(83]

[162]

[92]

(5]

[136]

[198]

[135]

(8]

[189]

[20]

(28]

[154]

[144]

[157]



56 |

Vodafone UK (2021), Vodafone in 5G Standalone commercial pilot in London, Manchester, [148]
Cardiff,
https://newscentre.vodafone.co.uk/our-network/vodafone-launches-5g-standalone-commercia
I-pilot-in-london-manchester-and-cardiff/ (accessed on 5?August?2021).

Wi-Fi Alliance (2019), Twenty years of Wi-Fi, https://www.wi-fi.org/discover-wi-fi/20-years-of-wi-fi. [34]

1 LTE & 712 FWA MH|AE L& AIZOA E2] MEEIACHO: 2AE2|0f, 2EH|O},

A HEYI JISVUNHS YiY, Bl B8 Y, T Ba| 22 J|E b I YEYA HEYD
g FEdle Am

ToIst=s AZEQ|O| OfE 2| 0| O0[CHETSI, 2014[10]).

L

s MO EE2 DZ(EOIH)0l o XIFHAM CHE XFe=z
M= HOHE EUWAHL "2 d oLy,

M
ra

S HIAS AXSI=

re
ra
H
Ho
on
ol
ra
rlo

M UEYS JS(ES WNPE SS90l HENZ olmato] J|uist ShLb Oato] JH BjAIVM)OIA
M¥Es Y=Y 7158 AZEQolz THIE O[Tk ETSIE 20204 118 S2H2E HO[E|E VNF 2lS
o3t

O AIYE LEICH S2HRE UO/E|lE2 NFV AZEQOle XE2EEH 22IRLS YO|ElE YR
AH8SH0] MA 8 e|El= AZEQO{0|CHETSI, 2020[201]). HE &l O ST VMO| Ot ZAH|O[L{0f A
“O0|3 2  AMH|A" M3 FHUE|A(Kubernetes) 22 ZHO|H LAAERO|M AA”H EHF ZERE
HIOlE|E AAEZO|E HHCHY A S0 RULE.

s RUEZ 24 K2

BA)E RRH(EA 4 ZH)Etn e

rot

tt.

SEdg Hd?2[(European Commission)Zt 5G AlECl Al St UH Jtsdof Cfs Lot A0

6 = =]
O-RAN g2to|AA7F #AS 27¥st= 1E0| that 20| YA QALY

rir

"MIG CHEXH= ORANO| 3GPPS} ZHEHI} OfLIH @F A Z/HF HFEO/L} 729 PRS0 o B2 XS
XOF BHCpd MZFBIL) O-RAN ZEf0[AA9] AHHIEHAL QI8 MoUO| ZFefslZ &F&E/of QL) /L
A HA MAe MEbe EGE 8, SEE B, il FEE, YRS 2ESFD HEEaF9
RHE ofZ3sp7| g2t FA lE, JI0/E, A1t HEE Bt 6hf HRE THolEX OFE 2O0/X ZELf
AMFHOZ MHED FIfE FE httos/www.o-ran.org/membership-info] % FU 7& NO 102520120 afaf
&L= WIO 2 HE7/9/9 PIHRE HIECZE [f2if 22 ZEZ L) XA, FEY ZHHA Z&5
T+ JEE O/5f BAXF FHZf gAH H2E + L0/0F SIEL, O-RAN 52 SL|O/X0jA &H2E + =
EHOE0t FZEIL) SR #iz ME ZEOJN HE HEE I/ Hud &H2E + 9 F=2If O
S22 M EOIN FAP) BAEFOZ F/LQCI & + gI0f JF, BEHAAE J/0AfEHE 7E9/

9 O
Ju

Q
Q

+

P
o
3
|

o) 7|02 F|SI7F AT, HE LS AN HEO BRe 25% 0/ A0/22 EH0 LUt
HUHOE, ORAN ZEHO[AAT} LIYE WIO J|ES E+BILLE NS FYL0| QXY 01N S

£Q

o} ZANoE SEN F BROND oS Z2YE HIME NHE 7 SCHEuopean

Commission, 2027[18)).

7 OECDS| ¥E =MZ, 2[f=0| 3822 High= HE HEAlH /% 0|Ct

(LB R |

ojgf HELIE ¢

rot
finl
mlo
n
B
)

AH A © OECD 2021



|57

. 22E FRYS 9T me Tzt
£80| Eh U 7% F2 b

SCOb ME WOIZh ZN IR ofLB o WeX Fooks U=
=z 1
sfoj=e|c SeteER TEE 4 QU

) ZEtolsl 22HRE 2) HEE 22RE 3) HRUE 22HRE 4

o A2 |EEE 802.11 EE S AtEotC}
10 OFS 42 TCPE HEES 2HU 88 Z2 /0| AHEctE TCP(HS Mo Z2EF)Q| & 0|t

11 3GPPE 5G EX|7t 562 Wi-FIE E8FCE ZAge = JUATE st= ATSSS(ES Effm AE0Y, A9F
ALZ|E) 7|59 A LM Q42 CHE ZE TCPE MEIMHCH(Tessares, 2020[41]).

2 @EA1EO| A0 WEB FE Wi-Fik 4

2 o

7o Wi-R(7FE ® AR Hs) =EZICh. & =0, 5 Wi-FiE 0431 AHYHM SFEHE HQ
u] ]
=

AHEYS A8ol0] ZHY0| dojd £ QUX|TH 5GLt 4GE O|SSAMAIER QJtE Mg FM AH
ARETICE 3 33 Wi-Fie AMEAIE |4 Y AUNE SRt AALA St "F7F 7157017] W0
SuLo] £z0f| ofESHK|D, MER SAMAs O} HE HAUME 2t 7|X=0| ¥ o|=stCh Orx|atez
33 Wi-Fie 07 "2E2'2 HIEHER & XFS gadoleg foMo] 255t nEH & X|HO|
SEOHX| %2 4= UCHOpensignal, 2021[48)).

13 2H22 20203 OECD.stat2| 0.876 EUR/USDO|LC}.

15 OO 2EH2 HZUA AZ AY(E MY, O3 TjolH 5)3t =4 Sd =0 2Z M2 A[Zof| chst
NE AEE F2 3d0tct HAUCE ojo] Hs] ME2 FIMR(RY HFE AIE dE)2 F A¥S sstn
=

7|2t 52021 ~2026)2 2 S&ICH

1 KA HEQIE 145Yo=2 o RHOIE WF0| Hojst XY HE, 35 7|8, 39 AtgH, =3, &
ZYO| 2tHY| g BEXHCOE HIXSHAL £5, 2Y E& Atg2 X|JTHCHOECD, 2015[205)).

17 CIAl(Dishy= AZZIEQ} E[-ZHIY(Sprint/T-Mobile) ZHo 2 Qo AXMo| Ustoz AHEH J|X|FS
Q=2 Lt

18 BHE2 20209 OECD.stat| 0.876 EUR/USDO|LC}.

19 82 20214 2827| OECD.stat| 0.715 EUR/USDO|L},
20 2 Z3.

2 82 20209 OECD.stat2| 0.876 EUR/USDO|CE.

2 NTT7b FHoHs OWNEAXQ et 24 HEYD) Hge ZHR 34 8M 722 80 1%
g XYS HMBL + U HEYTS B M2l metoict 20048 77 Y
021[202]).

23 BHE2 20214 2827| OECD.stat2| 1121.405 KRW/USDO]|LC}.

Ozf HESZE 9/ Chs THA HH T A © OECD 2021



58 |

2 20158 ITU= IMT-2020(5%, "5G")°| HFEtZIstH 7I%01| EFEP “H| "
URLLC(ZED M2 MX|AH S4l), mMTC(Ei 2 A
HC} st oHgX 0|0 QtNstE MYE 7+0|Er

L EIMCH EMBB(ZZLHY O|5&4,
At AlLt2|2E S5l O IMT

an
ofm
=
_l','-'_
r|r
;
A
A
o mo
>~
ol

» 98 ZCe AHEH FM IFRSPP)O [MHEM(2021[150]), "DSSE ‘AtUli(intra-operator) AHEYH R
7122 At 3ol RA AAEALEAl ¢ Fhbs A 2EEs SHSE el & UCh Yol xAM Efy
QT Atetof| 7|8HSHoY ARARSl CHfet M % 7|= (0l LTE 5G NR)S AR& Tt

26 "HTAE OHX|IE Hetstes Rl UM, ST, I AJAHI0| S

7 TN QZat S/ = 0[Ye AYAYE V8 ol +=3XF Q40 OAE, EtR, AOJE §)E S32=2
AM83h= Z0|n, 58X Q= S/= HWEOILE HX|0] AMYR WEE EFE Fhi Y Z2 HEHAL
538 Q45 335 ME3l= Ao|Tho: FUYSZYRAN] 37, 2, 2ZEQI0 24 §)

28 GPON(Z|7HH|E =& & 7tYXY) 7|2 7H80| 384 S ML GPON2 SSLZHIYOIA A&
=3 THIZIE Ar8ste RE Of OXE ¢ HEYe=z SSA7F ERS SiLtel md miojld HZEZ Ch9

JhE/AEAE o

i}

[HHE(SMPZ ZHE AFRALZE 2[E AREALS] FUILE Z|XI=7HX] 37022 T8

29 ; E o (=] N
A &2 HXE If 35 FAF M2 {230 EECC 810 2 & VHCN(ZEILEZHERT)0| 35 F£At CHAO]|
Tl A2 ofLct XtHE Lo H XT AEXt FULL 7[X[=7HK] R E O|FO{XOf BhC,

s S A AHHEE I 2Xs F2 FHF VI8 HWEHS QAZ2KChE molH)of cish M
Mool Wz AZS HYS|OF HHCh Oigtez dEe AF 7<||1H3—4.% 7t 23X =0f FOf A
240 w2t Fogo|Lt X8 HZ 82 Moo 2

2015-02-19.

1o

At

A
= =]
2 OZs BE¥Y = Atk EX: PTS, AMF 2F 3a,

s 20218 FEII7F EXF FCCE R OZHAl O|FEO| =23 2021 83 6 F2 OSSUAIYAZL
AEHoz HSTH HOHE 7[Hez ZHY SHH 7EEE E0FE MER A=E HERSH, 0|8
O|&3t0l FCC7t &MY X=E 7WM37| QI8 7HEe E=tE 7|8 SHH2E AEY =+ AUCHFCC
2021[203]).

33 2021 58 AWSE Z2HRE 7|8 56 £FH S HM3I3St7| {Udh OH|L|0f(Mavenin@t THEH NS HZARMLCE
£3| OHLIO/AWSE "LAAEY 0|t #F THs58(Observability)2 fIt A/ML £FM0t 20 MY}
RAN S QIst 24 9 HA|E MHAE X&3'& A 2l0|CHMobile World Live, 2021[204]).

O2f HESZE 9/ Chs THA ZHHTA © OECD 2021



	표지 - 미래 네트워크를 위한 다음 단계 컨버젼스 -182.257 -수정2
	Rev_Korea report 2021_final_KOR(수정사항)-182.257 -수정1

