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Preface

1 Purpose

This Technical Report introduces the situation of new broadcast service and the status of
standardization which has been progressed recently in Korea, North America and Europe.
This Report has the purpose of contributing to the development of business models and
standardizations for new broadcast services and technologies described here.

2  Summary

This report introduces the recent trend of new broadcast services and standardizations in
Europe and also describes the design direction of ongoing ATSC3.0 core network project
in North America. The technology of terrestrial RTK service is described and the necessity
of the standardization of statistics gathering in terms of radio podcasts which is connected
to the activation of online substitution advertisement. Some domestic terrestrial UHD
services are summarized in this report such as several UHD application services including
second-screen services, target advertisements, etc., and UHD disaster alert services. On
the topic of 'technology innovation and the future of UHD broadcast', the present and
future prospect is introduced. At the end, 5G broadcast and the its relation with ATSC3.0
in terms of convergence service are also described.
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® [Priority-based:
7}7l PathZ -4lste] 2
< e Path® EE S HEste Zlolth
ATSSS E.E(Steering, Switching, Splitting)?} 471% #3& T3] A=
‘Path Manager’ ¢} ‘Packet Scheduler’7} Z83}lt}. Path Manager= 3t+e] TCP
Flow 3F¢lell &3k 2] Subflowell Wt Multipath #+2]©]1l, Packet Scheduler
+ Ue 3H3lE o¥ Path®= AEE ZRIA g 2AEdS I3t 18
Zt Path®] 7Hgo i, AR S4 52 A% 4534 WAUSE B asit
3GPP ATSSS #F< Multipath TCP 7|4t Release 162 Non-TCPE F7t2 A<
3} Release 17°] St
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2.2.5. ATSC3.0%} 5G #4544

A= HEA 2 E 8 o (Sinclair) ol A A {F8k= BMX(Broadcast Market Exchange)
9} NGWP(Next Gen Wireless Platform)= 5G¢} ATSC3.0s &Ald A& 4 <)
FA1710 el 5G NR(New Radio)¥} ATSC3.0 RAT(Radio Access Technology)
E3) HolHE 14T 4 AEFE 5G Core Network®} ATSC3.0 Broadcast Core
A5k Jds Aiska ot AQESk= Broadcast 5G A =Hl F 2=
5G Core¢} Broadcast Core’} ™-3-5]3L 5G NGNB(Next Generation Node B)<}t
ATSC3.0 Scheduler”} t-&-®th 417|104 5G RATS} ATSC3.0 RATO] o35+
TEE Ho| gtk

BVNOoI Al A Fsle= 2FER ASHANA Y A =BlFZ2= IA F 7HAE
JE T

o mw

® '‘BMX Orchestration’, ‘Cognitive Spectrum Manager’, ‘Broadcast Core’Z -
AEE 'NGWP 242

® 7} < X Yol EAsk= ‘Edge Datacenter’

BMX Orchestration= ‘NGWP Cloud Northbound Interface’
FH IP 2EYS Agder HEHIL e dEIH~ WA o2 'MBMS
xMB-C/U" 1E]#o] 27} itk MBMS xMB-C/U <IE#o|2E <15, Az, 2
+ ZEEFZ AA, d93dy, AT AG9EA, ZxE B4 5 A
RESTful API ®W]2] Control Planed} ThFgh MR =

A A4ERE RTP 2EfY 2E, UDP #A S 93 EA

il
ol
%
ool
<
Z.
@)
o
!

=)



User Plane® = TFAET. Cognitive Spectrum Manager= 2 &3 ol
Edge Datacenter®} -gsto]l AA 2HEYH & AHsie 7o =
W 2 AHEES 71F38ta BMX A& w4 X Hqo] e EY dF
Aloj#g] 3tk NGWP 2255 F3l BUNOLERE AFie [P 2E
WEA Ao A+ Edge DataCenter®] SRM(Spectrum Resource Manager)
2H T SRM2 Cognitive Spectrum Manager®] A Aol we} i x| Heo] &
6MHzS| E84 AHd& AlojAgst] Ea&H 0 & HolHE HE3t) oA AH
g A/324 R EF9 CIP 7I¥ke] DSTP, STLTP, Data Source Mapping XML 7|
o] o7|oA &&d F Atk

> N o
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3. 32 SFNVles F2 A e

31. AA7IE Y S97]&

o]-)l

MBC+= 2017 7€, AR E(m)w AESAE 74 ste "8 H BAA
H(GNSS Correction Data)”E DMB &= S
Abgste] M= AMEA BAHRE AFshe
agar 3do] Ad Am w4, A2, 2X, Y T B2 #d 74y 7718l
A1 MBC RTKD(Real-Time Kinematic) A18]2~& AF8-3lal Q)Th.

A HES As Hole AHEE2 oAl F<& 27 MBCIF 9 old 2 shA]?

= &S UAE o AR Tt SFolE E MY ZutEZA ARRSHAL
A+ GPS(Global Positioning System)7} -0l w3l AF2de] AT E o}
43T AL REE YURIER o _1,]_6]-7]-€

O

[ d|
o>
o
g2
rlo
o,
oK
o
i\
>
1o

NEQ1ERE GPsel 71BYer} AEgolats Ax
sl e AS7h BTh IR A Sue ANEdsge] e
o AEgoln A gojo W 7= 2o] lojorrt ols & 4 9)

3.11. $AFHA2=E(GNSS : Global Navigation Satellite System)

GPS GLONASS BDS Galileo QZ55

AN S

<79 3> GNSS$} RNSS(Z# : Satellite Navigation Systems and Technologies)

£3] GPSE ®o|] 41 A& ARIHAREL "TY GPSYAdE g Alote]
Glonass, ==2] Beidou, EUY] Galileo 5°] &A%t} g A 2EHS A9

1) MBC RTK : @49 144U &9 Ad|A FA] Bt (http://rtk.mbc.co.kr)
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A= AFE THLE o]Fsy] o] $Ee o= AR JdA T Yde
o] 3 A vhiA "k old YA ANEE LI =9 71€S GNssT
T e 9149 AErE 5 AT AWrke AlzEe] Stk vtz A
*H Al 2El(Regional Navigation Satellite System)©] 17 O]E} RNSS= €E9] Q7SS
o QI=¢] IRNSS7F lom, A FEuetolA Fr] T2l = A EHA =H
KPS : Korean Positioning System)= RNSSol| 333ttt RNSSHE o] &3l % 59+
st ik o2 GNSS9F RNSSE #o] &83lAM w2 AdRe] SA44E
AT

—~

N

ne
o ol
N

312 BARZ 9 HIFFHAI2H

AR GHA=H L2 AFHAE ASE ol FZel7] o d=olut
2 k=0l dF A Afole 9 vE Y [
(Open Sky)?l 7d-F-°l= GNSS+= % Els
HE 5o A& zZteth old oA U] AEE2 dFE F4km ©
gk FA FFH =
o B7F Hlsz®k A
kA AY AE Tl AAHKRE AL, o
A7 BE O AES fIABEE A& A Ak

ﬂg ngl ?g HelEel ¥« 50|
- B
ol 24 - “HH 2 2%+ 250|E
] 2x
%‘ h Fldel AlAH 2EL + 2 0]
¥ SHO HaY OE 24+ 10|
g vaAsw LiFHe ¥R £ 0500

¥ j 2% @%b+ 1 0|E] 0|5}

<71¥ 4> GNSSO| tpfzh o4 <l

7‘%]1:]]5132)% k31 9;% IAE Aol vl-¢- Fad GNSS FHUe} F217E
At Ahz el vlwstd, 2 GNSSe

i
)
ok,
‘d
—_

B
=
O
0
Z,
p)
p)
Ho
o
o7
il
|\
O

2) 2oizt® © WGS84 Z|&EataAoA Y08 (mm) &9 = F=, 1= FE. o) MBCHY7IES EE(H
©:37.58074561°, 73 %:126.89220992°, 11%:106.946m)
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LAE T T AT olHR LAE ol&ste HAARE A= AHlE VE
= (Base Station)o]z}il gt Z|FE=olA AAH HAARE AHI FIBNA <]
&= GNSS F4l7](Rover) 2 HE3ete] F5oxE5 A 7= BAANS 3

3t Imgeo S AXFEE dS F Uk °o]E DGNSS(Differential GNSS)
Zlgolgtal stal RAGHA| 2" o|gka it} BAYHA 2l HAPNTE A
2ol A =S o]&dtd Hule A|AG7|WEIFEIH A 28’I(GBAS : Ground Based
Augmentation System)¥ 9= B3 HuUe A7|NEEZFEH A 2~H(SBAS
Satellite based Augmentation System)°o] UTh F=E f-gugto A 20231 AJH]
22 A ol Q] KASS(Korea Augmentation Satellite System)= SBAS®l| 333l
=, 7H, 48, Adx, BAloL Tl oo 7Rt

r1r

3.1.3. DGNSS¢} AAZF ©] 5359 (RTK : Real Time Kinematic)

21 us Hus RTK i ﬁ ‘
.'.'-:_'::'_:;::

= GPs 7] 10 YESE 20m

3
- SHRE FEE 44018 BN 0| FHo
C =53 g LT BL =5 :
- :"'.::.-_:/_;_;_:-
(s
=12 20) D|4t3| JELG GRS 4171 0| @ HY ey
dozy g soely Sl Ly g _ -
B2 200 ol SHE U E O o 1#7| 300m .
ol% 39 EREE TR e Y s 3 G AN

<Id 5> RTK| AR=e} wkEuE o]&3 54

RTK= DGNSS 7| 9 sly=E o
(Code Phase)®5F ofujz}, 10008} ©] 4

dRE GNSS7F ARgsh= 9144139 A=)

2 =
AANTOE 1~2cm 2} 7Y AAHZEE

o

U3t JhFak(Carrier Phase)E Al-8-31<

A58 & 9= 7=tk RTKVF A%
A AERIEE =S 7 ¢ deAd o 282 A g ds] v

st 91443 GNSS FHIU Abole] AEE A F53 A= Ae Beolgtal o]
sfetd = Aol

3.2. A9 W& 719 RTK 9
321. 7|EA+

A4t BEU-S €83 RTK &9 #4d A7 19930 23l 71Tk
A-AFa0A CATNET®|2a 3li= DAB(Digital Audio Broadcasting)d< &

3) QEet B2t 54 712 FORRE 10~20km o]
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gt RTK BEAAS AFe] &3 d77F AA Hzxolth 71250 AFAT4Le 5
guet A= HAI FARE MR A AAl TES SHAE TEEHL
RTK HAGNT S A2 o

kol A= 20130 s Faboll A A 43k DMB(Digital Media Broadcasting)
S 53l DGPS(Differential GPS) EAASE BHuUl= AMYS FHITh slFS4
dEo] A=ol 757 DGPS 7IE=29 EAANUZE MBC, KBS, SBS, YING A

33 DMB AFYALAl AlF-ske] 2 EARSC] 7HAAL = DMBRS &3 A=
of DGPS EAANEE AFANeY dA= ZE FEAPE DGPS EAAT Auj=

Agskar —f-fl A= 7&!% Els 749_i ol & %P%@

3.22. X3} 714k RTK 23X 3Z AH]A(B-RTK : Broadcast-RTK)] F+%
MBCOlA = 2015378 A3 FEr-s T RTIK RGNZTE ATE A&st
o 2017d0] A2l AMH]2B-RTK : Broadcast-RTK)E Al2tgit}. B-RTK 7]&
RTK HEAAE ol aid3l= RTK Base Station, Ntrip Caster 18|21 RTK X274
AE 7Hgo sgEtE B-RTK AW wlxjeto g RTIK EAAZS Ao afgdstes
Local DMB A®, DMB Relay Station, RTK Rover 5 & 37}% ©AZ o]Fo|x

U},
- -l ») -
4 - K Ut
49l 39 e
4_.ﬁi— **(E(g_i))) D\l ﬂ

RTK Local Dhia
Ntrigs Cast B-RTK S ATK R
Base Station TP LT erver DMB Server Relay Statian e

+

<19 6> A3 DMB7]H RTK EAAE A H] 2

HA, BRTK MHA Ao 17 BExH RTK 71E79 BANTE ¢
52 Ugt|AE 7]ge] RTK 71&2%S A FE53t0 852 A8 23k= W

T sla
o gyt A AR7|HT A7) Ho A oF 18074 VETS T35t *
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4 Folty. B-RTK A= 3l 71&=3 MBCoA AH =53 357149 7|&=
HolE & FAld 33

<% 7> RIK 7]&5 HA(EA : s EA ALY

71+%4 HolHe 29 ¢F 1IKB AEE v 2~Efo| Hls] HXA|7 RTK
= HAsiMe v Zuit AFo] BAR ok dht}y. 18 7] wjEel = 2007]4=9]
71*% HolEE A £&3s A ddxoz Brssit a3A A=e FH-
& Z7]e) A9z 223 F 4 A9EE T AYel xdHe JIETe] B
A4lET DMB % %ﬁoﬂ D=2 HIHDMB-EAHAE)%TE npxgto 2, DMB-
SE 4 AY Aol dEstar s A WF Jd=xekE F3] DMB-EHA

<71¥ 8> Broadcast RTK 4= A]2-H

B-RTKE ©]&3= FAl7]oAE AH DMB A5 E FAste] 1 & DMB-EA
= 3tal OA] RTK RAAIS Edof] gt s M3l § RTK d4ko] AFE

o 7
i
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F417]o] RTK EA 4

DMBAI= BT
= = RTKZ
GNSS =417

BRTK 419 4%& AZs7] 918 $4 248 AgelA 458 ZH5:
A 29 452 BASAT vl ARoN ud FUsA HEES el
st BHvIEdele ol Atk A A4S BN A AT 1120
aol BYNE AT FA71Z BRTK B3 33 2918 713

PRl A 1A S
sl g2 AL

AE(m) T T
0.15¢ -0150 0100 -09 0.030 0100 0.150

. AN(m) AN(m)

<719 10> B-RTKS} VRSS| =3 24}
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a¥d. AL, AdEd, 2vEAY, 28 5 AW F9] Jlec] #Ead
& AA FARG olF Z97F BaF Aer 4 gk YA AFEE A9
W& A99 A= 1&552 9 FQ8 F% 5000kmE FF3HH B-RTKS| H5&
=3kt

ot M

e e 5 AT ol EHYd WHER ok 5 A4 UsE S35 9
Te ERH ACE o) AL 0% ol AL Z9 Aol 4T AT

A 7kA 270 RTK B 597|452 OSR(Observation Space Representation)
718k 7]&olth. &A% RTK AY Z97]&S HT OSREUTH= SSR(State Space
Representation) 7]l g A7} &3] 218 Foltt SSRS OSRUHH] T 22
ZIEmor ¥ We 9L AT F Aa, HABAUZe =7]%= OsRell HlE| 60%
AERE © An. olHd 540 ¥EHUoR HolHE A$strdl OSRETE SSR
o © Haslth AR obF SSR HAAM T MEREFLS RTCMOIA & F<l
AlolH, o]& Q& FA SSR BEAHALSTE &8 + Uv FAVIE A9 fioks
A= Folok & A= ol ot
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3.3.2. DMB UHD

E =2y s = A
= AFELS A 9] Jise] FAHA AFE 3 YT v, T, FH, g8
5C g Eokol] Aol WAE sl a, $EUEE AXAA 2] A A
HEFEZ KPS, KASST t¥s AEE 3ta ) =gk AHo] Aoz {95
HA A" 98 FA7] 7HEe] F43] sheetal Qo IE AlA 2 AHe 37
T agslEo giFHel VEE BER e Folth 1 ol AY =9 7]
<o Wz BAMNETE oz HolHE Huls Zo] 7Hssta, ol W
Fog HYS uf I &S FUst & & Utk MBCE $o2 B Au|2E ¢S
JFEolA o wEx, da ooy alo] 7sgh An|AE THEIAl gt
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4 BHe e}l ART A% BHHE 9@ 33 54 Base "ay

o] 34 SBS

41, Fve FAYH) B A L dolHEN @I

AEe A" ERES 283 dutolne] Hsjel Wk 58459 vre] &
uEsh FEsta gom, ol wet Bu A BEE 27 Wska Ytk o
H% AL At uAe] YoIAE nhvKeln FAAES Hrie A=
A%SA Asstn ok wskats BFNA A AP S FAR] ARAE T
Aur Brle FAAE A sersta Wete] AFHOT heHE Ao
stk 94 SHe AAA ZAE oPA ol RolA: YA U RS FA
o= AwEc

41.1. W&o o] &3PE =A}

WA o] FAqH A= TVE719E B2, PC, APMEE & Tt AAF
Al et o] &Ake] Al Elet Q4] WHEE Hr|Hoz FHst WEAA
kil

27 Wslel| mE o]FAH] WMIE Fofstd AR #8A AH d, WY
JAlel 49 AY +FHY A, dT4 $9 ste ATE Adstal g wAE
ol-&3st= AAANA 712 FAE AT He) FAEH= WESAA LS ANA v

| 13] AAEkE SAA S =7 FA It
A=9] 3,9457F0 AFsheE T 134 o] dd 7 6,375 = th(20194d
7)o 2 Fx3tE HEAE 3 WA ZAE Pt gL o]&E, o8 &
4, AF W, ol& olf, BAHE, HFH A T= AT o] ZANRE
= A dol| ik FHAPE o tHalAe THFA Fof o ol A= A
AFFEHFT AL Aol 7Rkt A S A8 A= &9lo 22421
2 A g oleAd W due HHAFPHS & 4 9ri= AHo] gt
ud Eﬂ-t— AAZE Lk gy e, AF At A HFH, AuEE ofFe A 0|
3 AH vES S8 FAH A W WS sotsle o &5 &8

S~
=

ol
r
4y o I

O
rulo

%9
2

4.1.2. MRS(Metro Radio Study) &1t 2 A& FA}

MRS AHFHE& A= HAFAF & (Format Share: oA gHje FHA 5 54 A
g 3l Z2TOHS 58 ol B2 AR W)l tik 2ARR F8 e WS
*O] A=A sl AR oA FdstE FEA XY G HAA ZAREHA

g gue HHAA MZ4E grsty, gy 34 WIS Ao AAsHA HkgE)
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7] 915 1900 431 2ALE AAFT PUe BEe AdE T2IY WY 13

491 ol7] wiel, $YAY 719e B o] B Holmz AR Ut

e A
1=

L A HE HA el CATI(C omputer Assisted Telephone Interviewing)
< olgd) WEHE 2ASE BAL s e B S A9 w 13694,
oAl B AHA Hrle HHA 3,000MS o2 wjEr|uitt 253kl H A
=

G wdel 24 Aol FaAe W8 7104011 olEste 2AF B4, 2
ol ofFw FoE I3 AFHAA I o Fo] TF AVIHIAE A= Aotk

413, 4 AR BA
UA" guAgel el ne el A M A EE muld Ag B4
S5 mutdellt PCE B& A9 ol JeE AL HolHE 35t

Hate Ao rp"elY Ve BHOE Q) ARE £8 /Yol FEE A
sshe PABC] B4 glom, 0B A WHS RIYT FHRA WAL A
= S 2 ool —?@3}04 BAE S 5 YAt thEn F

&

g l—m ol:c[} Z A do
[0}(}
LN

ya =

=2
1O
/‘}%X}Oﬂ fﬂfﬂ ZAF 2 BAS wdtsl= A

43y 2} BHOoE o)
[e)

o

o3l

= =1 —

42 e HHY = 7|9k "oy £4
421. /I w}73: mfo] AH 37 WSl

UM A A Zol gy B3 AHHAAE L 159 HAAYHE dof
3l7] fal P e WEFEL AT Yo 7|E HE A AAAS B3 AHH S
A st oy, AExAR 7Rk AFHe A S AdeA el =
A AAAY FHIHE ot 7 e FEstL /&3 WHAAE EFE
a3 22 4 7R Aok dAE AU vk AR, ZAEATE e gL
AHAE ez Adelstr]7E ol H E’ﬂﬂ AREAES] 7ol oES FHEe HIES
2 2o EA &4 Ay Agdes FH|7E offdu AR Aol A,
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G Qs 2ANED ABE HEse A Aol AQA Adolets BAEE
AYar o} o] 3 Aefo = B35t o Ho= AFHAEL HEgo oigk 2 A
U ASHE £ S e UGl GBS B VR A= 3
S 53 AFHYHE T 4 v iAok

JEu oln] e AREH S Fo gy WEIEviY AntEES B AA
o2 YH R E AFHs AU, Hole YL, A&7 TY B AHlx
sk ) AMHIAS (KBS &, MBCO P4, SBSe| 11dz}, CBSY #HUES F)
AstEA AFH A g AF A1 JuE= FHo] JhesiRth 71E A
HHo] ZHA I = oE] AAFES BT & e AvEE ¢ ZadolH
85t B2 AAF ) AR idolEtE A O g stAIE At e
AHAS FHAH £ 2 AAFY et Qo] A ozt & 4 Utk

g A Aol o]
= Hs} AWEE & F
o B2 ZAHAAY AA HA
A3 HHoly 47 9 7] L
A AAAESY AA o] & dolE Z|Hket A3 &8o] JME AHY Edivt
ntEE T & AT

TS 2018 RE EFGH7] AEGE Al=F] A AAIZE g v 27 AlgEE
A dAE 7H8OA HHE e IVl 7Y stuE Aol Zkar o
AIZTAE B3 dH 2 AH= AHEAS I3iA] 28Rl ~ER] F4(Streaming
URL)® 8F 7|5& T3 gt FAHAE] F2 o] 7Fesith Al 72 =3
A B A ol B HHL AFH+= FE3] Skt e, FH tutolx
3l E1oT, TV& ks 2 Ynl Ao, ArtEE SAHIA § TFd e
ntE tulo] 22 X3S Foll FAHA HHol ALsHA soivtar Uth
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7Festtt, A2 HH ol AZirle 3 HAFE e T wet "] 21
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A sigette Zeads BdE &8 YEYD AUAENS)Y 9 = g
A AR ol S ehrlest AzbgAoE HAH ol A HolHs) AYs
of Thepd WA EHo| sbsdich WAl J1E MEEA A8 2 R
AR Bl 1 WAL 44 2E A3t del 2aECEE 9 2
qe dA Aol /124 HolE AAZ ZEad FelA Mgt BE E:
SRxo] T WE FAA W MBI 5 o] T 5 QAW e /A
Ho] Fhsstth gxlel itk

2 ]1 E}/\}A tﬂ ]Eie QE%}O% wAs
Z B 9] A2 o]8xEA g WEAhol
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O
-
N

423. 1Y} vlolE BF & £ 7ZF
SBsel ehtle FHWS mAeke] AP ASATE A HEE HAT 0 o],
N9, 4, AFA] AP BEE N84 BEAT BAT AN ATVE
A GULE B AFEE AN A o F FAE A% U F
NHow 7EFE PHoE TadolEE AT FANE THelA Aul s
E ALETAY ASelE F/1H0E A7 Brle 2EYY URLE -%a
Ho 21 dolE Aol Jbsdtth 2EY Favt FrHom wHE
RL(One-Time URL)S 7@3le] 242l FH=7 wloleE nd #
ol Fulsh YA ZR= FF AA wlolE AT hE WEL
HolEl§ Sustsd] Sgo Ve uYet dolE BAL o
g3to] Az 18 ol FAAE WHOE BAS FYs
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A ANEE FIA FEAHEE eV e Folth

=4 Az=" 7= 718 @ARY dde Az ddPDbeEd d@de SO T=O
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2 28 dAFILE 7|E SBTIH?2
T27HA &)sla ID3 Bl 1S

Qo

B, 578wt AFstd AS T2 WP o] &3}
FITARR dEr]ed Zo|dE WA(Client-Side Ad Insertion) F31E<
ol ST 53 e VMA@ g F 7o FHA NIEE 2
% B3l (Targeting Advertisement)E A|-&3t7] AlZstdth. 1det BHAFL Al
28 7pdke] 718 SARE AR o mE J|E AaFa 59 e ¢
27 AR Zhed ol ZEAHE X Qo] At Aol 8210}t HolH
TAA S 1HgE HET 229 AFHASY] AEAHQ] FUret AHA EA4s
3l SUbste Fal JAWlE ] itk A} dF5A9 A, A FAHFEY F
A 7oA s =N AAZA JAAA S AUt Ved o2 : £
AHAA AH 713 BHARET oYz} DMP(Data Management Platform) 4}
T 9F vHARE HolHe dEss 53 A BAES 7hsshA ST

gries ¥, 71e A7 AR B A AjEe] ool AR ARE T

271 A7] AHE Z2AF o] Foy JhestTh W, 4 2 dlolE 42 AHAA
T, AHAA 74, AR W & JNE AERE 9o}t JhedtA sFoH
NAZ =2 AN A5 =2 I iy FFH e Wt A &
AT o Aok 53] A7) MEEY ¢ AF, A5 FAE o|Fo|As ZEIH U
Y /i e A7) NHH FRASA o] Foj A= DA e a3 7]E A
HAE ZAEZE & T Y FEolY SAHoE glo] 7hsdded wet AP A
83k &8st ok

425. F7} A

SA YL HFHY Zadoly B4e HAn £V AFar Jt2HELLE
3 A BHE F ftke Ak dis) dgstdth Ao A mEW A
A S HFHAY] 20%0)7d0] 2ElE T FHLE HHSe HoE YElg
o & AH8EtE AFAAVE A sova, st ~utE fhlo| 22K E A
A HAE goial 7hEA] HolH ?@g sﬂ yUzithd o] g Aleke dxl st

HolAel FA7E FA/IE] WIE A3 LUACE ABHAL FHolE Hu
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43.1. v|5 RN 2E(podcast) AR A% vl A

r=e INZE AR tEE Ad 3@ wid 275%% St RoH(ITEA) 3
HA= 20199 % 7|Eo® 73008 Be et HIode AR FAel AstHol
Z A Z(Apple, Google,
Spotify 5)S TAICE FINAE HA 7JQ] ‘i’“““%ﬂéo st o] FoAH Fx
7F AAEIL e AdRolth vl= IAEE A ol A HiAdd= 3N
ZE7F FaFolA Ao SAES} =0Tt 22 WiAlZ dH A HEo 3l
2E WFollA AHlEe E2ulx9 3 S4ES dHHA AFE AR s

gRe ol Az T 4 Yk

——)

FN=E 27)de vlFdAE 2HEE Zrlzet Fao Z7o] duHA
gol B FauFol FAE ARstr|= sitt oldd wl=m JIEYl By 3]
(Interactive Advertising Bureau, IAB) H|=Z#(Tech Lab)e] RN2E 7|& $F 1

% (Podcast Measurement Technical Guidelines)©] IAB <2T]2 H%Q( Audio

Committee) 2} F&C2 7| 7ol=didle A4St Ff2EA

FAst= WS st v2e 9 Fa A9 e AFHA
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5. M= BIAE EFES TF

51. U= RAXE AF A% D FFI2E nto] EA
51.1. U= SN AE F3 A|F FHY

b= S 2~ E(podcast) FaA-S wjdl FE3] st ok wlw AFRAL
AA 2l eMarketerol] W= 2020@ ¥ AAFE= 79 82009 EBE AAEH
202139 = 45% =713 119 337 €92 =4 HAh

i

US Podcast Ad Spending, 2018-2022
millions and % change

$1,331.3

2018 2019 2020 2021 2022
M Podcast ad spending M % change

Note: audio advertising within a podcast, includes all types of advertising
on podcasts
Source: eMarketer, July 2020

256846 wenw eMarketer.com

<39 13> MF RA2E FAR Fol

FLE Ao 2w H2E FuE T OAE e F3 AN 21%
g ARk FEo2 vl AFHATE S8 ASoR 197 Hold Ze=
qZHa A

Podcast Listeners
Us, 2019-2023

1314

2019 2020 2021 2022 2023
@ millions @ % of digital audio listeners

Source: eMarketer, February 2020

www.eMarketer.com

<39 14> T IA2E FARSE Fol

4) US Podcast Ad Spending to Surpass $1 Billion Next Year’, eMarketer, 2020.8.4.
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512. FH2E EA9)
FINEEE AHE Fd=E vlg 2ol LHsHA Hol & miyojet A
54& 23 At IAB BlZH(Tech Lab)ollAl 8ol FAH2E F8 5L

O i
do rr
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AHAA7F 2o E7] 95 tnE AU LEiolog An|Ets FEE
njtjo] A4¢)

o '~EYY I rEQ HPoT o]H oHIEE 93] ‘A~EYW = W
o] old HTIP ZTZEZFS S| A
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(27

2 IAB(Interactive Advertising Bureau)=, IABE= H|H] o]
BACNA M & 5 A=F Adsts @At 1AB 3
AR AEle dn, AlE 2 HZHEE FEst= 650 i ©l
e 8 Hdo AL BAE 5 7e AR FAEES Tk 20161 EEE IAB
SldAbEolA AR FAAE0] BEFE FESIAT.

2017 3@ 3E=3}= IAB Tech LabollA &= AT} IAB Tech Labe= 719¢] gAE

5) IAB Tech Lab, "IAB Podcast Ad Metrics Guidelines", Sep. 6, 2016
IAB Tech Lab, "IAB Podcast Measurement Technical Guidelines Version 2.0", Dec. 2017
6) SHEAEAMTRIEY(KCA), ‘0] TNAE A& &yt MY, Media Issue & Trend Vol.34(2020.7.)
7) https://www.iab.com/our-story/
https://www.iab.com/topics/iab-tech-lab/
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ntjo] 9 P 4G9 =2
= x]OJo} IAB 4Fs} Hlge] <
Tech Lab ZA&AQe] "AUDIO & VIDEO 1%— W Podcast Technical Working
Group©] A3t &% working group WollA AW E FFEIE st U3
3t AT Podcast Technical Working Group< 2017 12¢¥ SH=E F+ HA EF
TARE SUI2E ZA 7]le JZlol=eils sty 4

R o] mEMS e F}t T HH IF S5 THE GH oIty

WORKING GROUPS BY PRODUCT LINE

AD PRODUCTS  ADTECH  AUDIO & VIDEO MOBILE PROGRAMMATIC

<71¥ 15> IAB Tech Lab W& Working Groups 73
(Z*]: https://iabtechlab.com/standards/)

522. &3} 3
FN=Ee ok 4oz 20161, 2017 F Aol 2AH #ESE E47F A H
I EHEAS. AF W gl tHeiA e vl AR gt
® 13} September 6, 2016 ‘TAB Podcast Ad Metrics Guidelines’
® 2%} December 2017 ‘IAB Podcast Measurement Technical Guidelines’

53. % £A4 vHlu
531. A& ¥

7 Aol AA w3
olth. 12 EFNA =
#EE MNBAME FaL
= At

® (Version 1) IAB Podcast Ad Metrics Guidelines : "33 =73 WA

&2 A& WHst
o2 Holm 20174
Z3s SA71A W7t

HE oki rit
é
u)
r
=
ofo
(o
it
)
do
i
e

o o
et
Y

8) https://iabtechlab.com/working-groups/podcast-technical-working-group/
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® (Verion 2) IAB Podcast Measurement Technical Guidelines : "7/ ~E =
A 7leA TtolEekll” o= WA

53.2. A4 FA

AE wdstel A 2 £4E AT FAE WA ARl A 201610l =
IAB 3] HAlF A4 A=2] working group®] 2ol Fredgk WA 20173 o= Podcast
Technical Working Group oA %F 47} AAAHAT. =3k 223 oA T
A= W7 et BES ZFAAE 20161 2371004 2017 3270ALE Eolyt
th. 7L ¥ Google, DGital Media F71 A= 20161 d ®FE3} FojAte] S5 3l
oy 20170l FAshA] e Aoz BIEA, 2017d A FAAbE 11709]
o}

<E 1> FE A vl

(2016) EE3t 204t

(20174) EE3t HOjAL

Acast Stories USA

AdGear Technologies, Inc.

AdGear Technologies, Inc.

AdLarge Media

AdLarge Media

Adswizz Inc

Adswizz Inc

Art19

Audible.com
BlogTalk Radio BlogTalkRadio
CBS Local CBS Local

Condé Nast
Cox Media Cox Media Group

Cyber Communications Inc.

DGital Media

Digital Advertising Consortium Inc.

DoubleVerify
ESPN.com ESPN.com
Google
Libsyn Libsyn

Midroll Media

Midroll Media

Minnesota Public Radio

NPR NPR
New York Public Radio New York Public Radio
Nielsen Nielsen

- 37 -
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Pacific Content
Pandora
PodcastOne PodcastOne
Podtrac Podtrac
RawVoice/Blubrry RawVoice/Blubrry
RhythmOne
Sizmek Sizmek
Panoply/The Slate Group Slate
Triton Digital Triton Digital
Westwood One Westwood One
WideOrbit WideOrbit
Wondery Wondery
2 237 #olAf £ 307 #olAt

533. W& W3}
Ame] WA FA AA E£F WEl YT WMt AAEE AR HEe
et 2k

it
R
o
Jﬁ&‘

EF3 UgdA 48 WESZ version 13 2 oA zpol7} BAYs= FES
th5 4 534 ~ 5363 Zth

534. }IN2E ZH(Podcast Measurement) W& F7}
@ II2AE =A ULoT ‘AW ZIE o]L3 =, YLLe U 7
3l 9o, =S 3 ‘AR Z2ZA| A Aol Version 2004 F7HE
® 3T A&E2 IAB ZIN2E 7|& 9F I (Podcast Technical Working

S Bz 2 AHEE AET 23E Ve
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535. FNXE ZEHE =T A

—~~

Podcast Content Metric Definitions)

Mu 22 F42 ofgfel Zo] TE3skH

-

® (Version 1) FHE HAES 3

HolHE WHY & AL AT

® (Version 2) ¥4 W& AFASt w2tz SAsta SHARZE ot
27HA 2 FE5t A
o IN1E wjlZ SAHXE Y
vV OREE SAA  OeEREd A 3Y , AA/ G Y =23

voMEAE 24 39 geRE 24 g4 24 3 gees 244 3

& b5

o INZE HHA FHAE A

53.6. &9 +F SAHAE (Higher Level Metrics)
® Version 2914 s W& F7}

o A& BE ZAARI} K9 4T) Ty B 2HLE FITH

=7
E, 31 ZAAFE FEA/ZE9/3)5 37) gl BT 850

v I 2E o2 3z} A
v ol&xE LRI FASIE=H IP 49 UAS 7 o) &
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54. A&

= REE AH el Ao 2 3z FEska BanleE ek T v
FNEE NS AGH R 4Fsta Atk FHEE Al el 2020 vl
= AT 199s =3 Aol i AvfdL 2020 104% F7FstaL
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ol
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X
i

EREELISE

S AAH AFr 2A F7FsERE9)

FNEES o] &2V FHEE vg] =Ed F HI ARt AHe] wE
o & wiAlet FEHE SA4e den WH2Es FHE A8 mE g
QoL SA AFsnA she 2EY FNEES Feol= HTTP Z2EZS §
3 AXAom Hdo] ppEREH AH 2o ezt H Jdd} 22 o
2 715EY. o’ 54 uZe Zdolojdel A olHe ATIA d= ol
AA IN2E AHBRES gt 5 jle AR AT [ABAIA AR S
MEE FE3 A AFodS F4T + de 42 v¢ =8 Aoz By
AW 28 ZHYSs= B e olgste] EFHoR 54 JHed B e AYst
At old SAE wrgste] m=olAs offel o] JHEE mESF Y H
AT

® IAB Tech LabollA 2016'd A5 3xEF3) Y

® 2017\d 20 o= FF/MAG UxR

® 2016 1z TF3 JPA 237 IQPA Fo], 201730 = AR F7}
(Google ¢ 17]AF B3

® 2016\ 1x WAL FuFA 2 s
A R Z4, ZHEAE ANE 5 A Z2A 2 WE 7t

Bl AR T o 23 WA
G ZAAE h B3

mae] e BESE P M AAEES 20 WA lAE 34 mEss
FAN2E AR, FA, BLPANA SolA B QA BB AEL AT
24 BYAE 29 & Ak oLAEE ZAsisy AW 218 A= g2 &
Haje A QAvit vt A =57 g ojd BUXE ot AYL
Sa) mEsbyl Wasith = s Fuddd Aol Fsis 94
o) NEE ABSA Hol HEHOE G BABE olojd F ko),

9) L EAMIASY(KCA), ‘02 BIAE AAe] Fatal MU, Media Issue & Trend Vol.34(2020.7.)
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" Sep. 6, 2016

10) IAB Tech Lab, "

[AB Tech Lab,

[IAB Podcast Ad Metrics Guidelines
[AB Podcast Measurement Technical Guidelines Version 2.0", Dec. 2017
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28" MWl sl BHAEAL 7 AEE WSS

- HAA FARAEE YA e YEuaY B4 ZUES S ACR
71eE o] &) AIEHE 7
- TVe IBB §olA vg] elAZIE F0E ¢ =S A A2 A
ARG ALA | =3 oF
- TVAlA = v|g] IBB ] A28 S 53| IBB Sio] Wzt oA 52 <
ojojof 3t
(3) TVolA 3lEd oHE HE & WagtzoA 4 F< IBB 102 oHlE
= Agst

(4) IBB S4oll A 55 (pairing)®

=N
@)

29 AAE 2308 AgAe] 2rtES] 704
o 59 YEYD Ao Aok HTHIE Sa

(5) CS QoA ~mtEZ Ad 1D 71¥H3 EfARE %
A A4 URLS TVE A

- Ad IDE ©| &35t AREA ARE A7) S8 &

sff TheFet XN E=9E|(3rd Party) A
M2 A7V
- Ad IDE o83 AFA BHAET BB A AFFA 5 =29
71 AR E 7hsE olE sl BTzt oME F2 Al dY 7Rl
zeE B ZeaY ARE I 2] $F

(6) TV IBB oA e F3 URLES o]&ste] thald 3ol AFgsiA &
A Faudd A
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(1) ERV 2D 22 XIE
e 6-18BS

Z20A
218
B — :
k=) 21 =
S “°8 (4) eist (5 ADIDE
2Hulon 2 RY 018t
== 20 =

20 AEL| AH
<19 16> AAE 238 A% AT BART Az AU e

6.3. Al=®H T4

OY 172 BHAHD FAE A 2He FARo|th TVAA 26k BB i, A%
ko) 2~utE fufol o] HXH CS ¢, BRI MRS AT WEAY] S
28 748 Yehdth

CMS Server

. . q (App & Event
Signaling & [ Management)
ESG Server

App Signaling,
Event 2|
APl &

LLS, SLs
include App Signaling,
Component(cc/esg) ,
Ad Event

ATSC 3.0 Multiol ATSC 3.0
Video Encoder ulliplexer Gateway

Components

(audio, video) * components(a/v/cc/esg) + components(a/v/cc/esg)
= app signaling(AST) « app signaling(AST)
« ad event{MPD or AE) » ad event(MPD or AE])
* update signaling « update signaling

<I™ 17> A =" 74

6.4. IBB § B2 74

19 18914 IBB W& WEWS T3 AEd g A21dPS 215k TVellA A
d== ¢ oZgAloldeltt IBB 1 W3C HTML5 &5+
9] csManagerg AH83t 2nd =3 ™| CS Y FAlsh
ot 18 169 AU LS 93 TV IBB ¢S FAstE ZES ol

64.1. RF A9 d% =&
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TVl A S2ksl= BB 1S WAbolA UHD £2 A 28-S Ea) A|1d8 =
A ATEY AFAST)ZE A3dr) IBB S Az APHE Ad vp= of
ZYAlo|H o Z F23T IBB 92 7|EFHOE UIE BESHA @¢om wagles
oA At IBB & WIgtEolA RF Al1E™ S T3 dEE= 843
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5 FAlsk7] #sl TVe 1ID[OIPF-DAE]®] video/brocast objectE A&l oF
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11) OIPF-T1-R2_Specification-Volume-5-Declarative-Application-Environment
- 45 - FBMF-TR-006



=

5 5 (Pairing)

5535 3
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sttk CS qloll 7H8 U 5 WEYA el &
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1) CS WolA TY YEYZ A2 TVE #AM (Dial TEEEF)

2) AN AFA TEL TVE A8 &, TV IBB HE Al 55 87
(3) TV IBB il 4xte] HelexAE A $, TV 9 =
(4)
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Y

o

)

4174 Companion Screen

1 Service end-points

WebSocket
connection csManager

WebSocket
WebhSocket connection
Server

<719 18> 2nd 2389 CS §f AETFE

TVE 1D[UHDTV-IBB]®| "Part 4. Z3jyAd 2= Au| =" ‘64 of Z2]A o] A
7t BALE Aok gt A= 239 CS S ol &% BARY FH UF
< o]&3l7] 918 TVE [UHDTV-IBB]2] "Part 4. HIUA 23 AMu|2'E XY
dloF  dch  olE  Hsl TVE  B[HbbTV]L 82619 AelEe e
HbbTVCSManager {HITI = @ BAEE 2| Ys3fof gt}

12) "A]743} UHDTV IBB AJH] 2", TTA, Released Jun 30, 2018
13) HbbTV-SPEC20-00023-001-HbbTV_2.0.1_specification
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Companion

Ad recommend
(JSON)

2417

CMS Server
(App & Event
Management)

Ad Event over
Server-sent Event

ATSC 3.0 Gateway

« LLS, SLS(App Signaling AST, Events over MPD/AE)
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8.5.2. ¥ W AR
O 19 372 A
ATHXML T =)

<?xml version="1.0" encoding="UTF-8" standalone="true"?>
<alert xmins="ur :emergency:cap:1.2">
<identifier>KR.T20999-2020900021_SHW_1 </identifiar>
<sender>EDBS</sender>
<sent>2020-07-24T10:40:21+09:00</sent>
<status>Actual</statuss
<msgType>Alert</msgType>
<source>WHPHHY </source>
<scope>Public</scope>
<code>NBANFHR1.2</codes
<code>I-C-BC1.0</code>
- <info>
<language>ko-KR</language>
<category>Other</category>
<event> AFEIM < /event>
<urgency>Unknown</urgency >
<severity>Unknown</severity >
<certainty >Unknown</certainty>
- <eventCode>
<valueName>KR.eventCode</valueNames
<value>SHW </value>
</eventCode>
<senderName> Dt SR EMY
<headline> AHaI 8l < /headline >
<description>0 [UHD M2 glAE] ®
ol Foret DASZ01 s AUAE
AN T,
- <parameters
<valueName:Text80.ko-KR</valueName>
<value>[ BHAHL] Bl A E </value>
</parameter>
- <parameters
<valueName> Text180.ko-KR</valueName>
<value>[HYAF L] HIAE </valuex
</parameter>
- <parameter>
< Text.DMB</ >
<value>HAE [HENHHL ] </value>
</parameter>
<parameter>
<valueNamesEventID</valueNames
<value>T20999-2020900021</value>
</parameter>
- <parameter>

o]

/LSS

MIM“
M0 '2 A2l £ S HelPUAE R0l =

<
<value>1</value>

</parameter>

<parameter>

>ReportTime<
<va\ue>2(]2m]7241034</value>
</parameter>
- <parameter>
< >EventTime< >
<value>20200724104021</value>
</parameters
- <parameter>

Text ko-KR<,
<va\ue> O [UHD M % Hl
Holl F2%st D201 U= RUNE SHld=
&3 Al EE, & W3 % el 3 S WY
</parameter>
- <parameter>
< >
<values1</values
</parameter>
<parameter>
<valueName: Priority</valueName>
<value>4</value>
«/parameter>
- <parameter>
<valuelame>VoiceText.ko-KR</valuehiame>
<values o BEUAHLH AN LA SRSUCEH B.</values
</parameter>
- <area>
<areaDesc>H = < fareaDesc>
- <geocode>
<valueName>KR.areaCode </valueName>
2

K2IAKE SH2 2UHA 2UE
AZED-AS, SYX 22|, €2 S ZUHZ, SSA TAX 22

1 9% DN dnz Sy LU
NEEZES
fussE 2Rl 2+l

A ~@eo R00

AR 9] o HEH TFER7F 23

R3] </senderNames

Al2H0] SO0ILED 210 D2UHO 20 40| L2150 ASLICH 536, AFFS0| R0l 0126t= CHEE0ISAIZ0(LE 28
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RNE ARV AAE ATE o2 o SHTHS)

10.3. ATSC3.03%} 5G B 2 =7l 2 E (Broadcast)
oo} AHAZEe] tiRES 2HA|
NFEE, HEY T SAVIIRS AH
W tiEY SAle slEAE AN
Bl oA a9, &8 74 3UdAR FAHE 3GPP Release 16 EFol4
5G-Broadcast ®4 282 g3 1 AHES o] T szt HIHE 4 JTi0).

S 3z 3 Mgl i} zmwm e 2
o

P3|
Zae
o]

9 529} o] %<k 3G MBMS, LTE eMBMSE 3l F4l724 uldlA A4
s AFetHe 9ol FESHA olF A sith 53], Release 14
enTV(Enhanced Television) 714<& S|4 =33 ‘5G-TODAY E &3l #H3l
(Munich)A|9 1Y HTEHXE AFS AASHHA AdrbsAdS &1 vk <l
o} FHI= Releasel6 5G-Broadcast 4= 7Z|¥te=Z AR ‘5G
Media2Go’ (2020.10.01.~2022.09.30.) 5 E3] S°| 45 E7}2E (Stuttgart)} 3+ 1

Al

e

E(Heilbronn) Ao HEH2ES F3etal At =3, G BBCAA = d=;
234 (Orkney) A HollX 5G-Broadcast & @< A8t e txd AF
& 3 BBC Sounds 3%} % 7Fede ARAskAT. FHZole L2Ed0} A
b4 A ORS7E Hl(Vienna) A <ol 2019 11€HE B AEWEE FE35te] &

H2~EE &3l 5G-Broadcast, DVB-T2 % Releasel4 7|¥F FeMBMS®}2| Hlnl A4
SH7FE AASL Utk o2’ AEES AIRCE 7§ EBUCA = 7R IlA
(TR054)’5G for the Distribution of Audiovisual Media Content and Services =
&3ll, 5G-Broadcast 7|¥F A|GopEo 2 Aol JS & F vt A& HA ¢
7he Ad&oln.

ST M= 20221 d HolY FAEHIE FEE 5G-Broadcast 7EE=UE 9
3l AIB(Advanced Interative Broadcast)ollA 127 &-52] A"l Q FALES =E3)
R ol AFs] A% A@WEES NRTA(Chinese National Radio and
Television Administration)”} F50°] o] FHl 91 o2 dHA L o

I:_'

18) St ddd/HErieAd (2020.11.24.), UHD-5G] @A)} w|&--- ‘UHD-5G Conference’ “d&e]ol vl
g]. ITxA1 (2020.11.24.) 5G - ATSC3.0, Z 21419 At MO 7]t o] 7]33

19) AR FA7|EH7HAATP) 17158 (2020.10.14.) AU 2 5G} 8t WE7]e &F

20) " A41E (2020.09.03.) 5G €8l =16, 5G A 5X sl &3

21) EBU Article ‘EBU REPORT CONCLUDES 5G CAN BE MADE TO WORK FOR MEDIA’

https://tech.ebu.ch/news/2020/06/new-report-concludes-5g-can-be-made-to-work-for-media

22) Dazhi He, ‘Consideration and Expectation of Next Generation Broadcasting Systems in China’ , in IEEE BMSB
2018 Keynote Speech
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3GPP TR 36.776 (Mar. 2019)
“Study on LTE-based 5G Temrestrial Broadcast(Release 16)

Iis“ I.iﬂ —al
| lte’ 56 |
A A E A A R A A
Release12 Release13 Release 14 Release 15 Release 16 Release17
LTE Advanced LTE Advanced i LTEAdvancedPro 5G Non-Standalone | 5G Standalone 5G Standalone
. sw EU
5G-TODAY 7|t BX { 5G-Xcast 7|8 BE
: EOI
i 5G Media2Go 7|8t E&
i3GPP TR 22.816 (Mar. 2016) i 3GPP TR 36.976 (Mar. 2020)
“3GPP Enhancement for “Overall description of LTE-based
TV Service (Release 14)° 5G Broadcast (Release 16)”

[25] https:/ fwww. 3gpp.arg/specifications/releases

<13 52> 3GPP E4ITtZA 7wt WEAuAE 93 W 52 : Releaseld EnTVeF
Releasel6 5G-Broadcastol th3t 13 TToAe BEHAEE EdA TF7|E0] s

oA 9=

<3 8> Releasel4®} Releaselbol A zl8lE 128 HEFS A% =2 7|&

T4 F8E53 ojH|
Dedicated eMBMS carrier | 2o|o] Eo g2 F4l 7Hs
MIAEC] ke f Mds G4 & F UAES
eMBMS APl A APl A& Googleol| A+ Android 8.1 (28 2)
Release HAFE A
1:0401:/«/\ = ul-]u}l o] o
14 Receive-only Mode (ROM) S%H\fljk} J¥e] ]go{%‘lﬂ;%o ;i’-F;EQ &slew
Long Cyclic Prefix g Ey TUE2) SEN $417] 7H4(60km) SH
= 200 s 7V
AsEe =7} Downlink-Only & St A1dd H4sh =
Release LHE A
16 Long Cyclic Prefix 30km, 90km AR —"5—/35\_ TE5E AdTe =,

=100 s, 300xs F7F | Btd F<3 SEN B A4 75

oM &3 4€ 1¥€95E 2023 12€ 31Y7HA] 1A TR A HA ‘56
o WFH(ATSC3.0) 95 AS 2 7IW|= /g4y S 3 ETRUVF FHe2 W
AtEE KBS, BAAEE LG-U+, 1183 5 $54 A8l AzASo] IS &4,
¥ 533 o] nAHFAE iﬂ‘:—i(ATSC3O FF)H Eapdealg A
(5G-Broadcast ¥)= A3 UHD #&Ad WolA AES 53 JEH=E &
Al gk Zle/ide Jdgsta Ao 1 A= KBS A7) e =37t

A2k 2020.11.10.)= B3l =Y AFH9E WAt 7lsHS5ES AAE Ao

0

23) ATSC3.0 A)’%¢atUHD Ex-5 stebv| g = 222 s, A4FHDMB £ et g = 246 us AH8 59.
24) ITP 71 g 88 BA| 28 FAAR 562 WEHATSC3.0) A& A5 2 75k 7ls A =z

https://ictbay.iitp.kr/techdb/project/getDetailROView.do;jsessionid=5B398B3D56016652AFFIADE3ABFIFS8CD?PIT ID=75RY
6H590Q0737EQPJO
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oh E=3, A7 AEEC UsiAE ATSC3.0 PT-8(Planning Team 8)25) 7]iE
5 2R =% st Utk

ofr
=
N
=
=
o
ofy
N
)

1 KBS © ETRI
OIS

SIOFEH A

%‘%Zﬂs .

w . "
5G ZIMI0| EIXIE SHL7|7} 2 bS]

104. 2&

ATSC3.0 Wy 5G BAlwo] RHESIEH [P AlSolA oty E8A S
NME LA 2T & A Ho MZE ASEJAHQ] FFo] 7M1 o=z
ey, 1 A3d= ‘FaEe R ALES AH FAI8

58S ALY F A=E 20219 % ATNES A&

25) PLANNING TEAM 8 - CORE NETWORK TECHNOLOGIES FOR BROADCAST
https://www.atsc.org/subcommittees/planning-team-8-core-network-technologies-for-broadcast/
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11. 5G At =@ W43 T2 A AxH

11.1. &

G2 AA Hz 5G AHI=E A Ytz 3wy 915t 20199 99 3%
9114 B2 YART 2DA 56 AN S HESFAT

234, ), 244 5o 71958 WA, Este 7)o, VR
amqa%g »H |28 ohget A&FAAL, ArlEdEe,

N8I, & RS HEo] FE HAHe

1 1”} o
>
3,
1
>
olo\r E mE
off
Lo
>
@ w

7] oA dor AGuplE UEYAE o83 F=0] BasHl-
Aoz Mulzstd x|, # sk S FARIeE FA8] 44 FAlL,
£ eFdlokstEle B AdvhEeAt ddiY e 22 4
= L Aol 2 & ™ el tis] A ISRl A

2 5 9oy, 71%n ZHelA olEEAe AYTEES AT ¢

g3t 23
o Uit o
Bael e 5GE e oFEUN AYE ed 54 v, o|5%E
A3t A gl ¥ 5
A4 ek

11.2. 5G9] 713 543 AoEEde] vl

5G7} 4GG 71 olsFAINA o HlE HlFH o2 HbHE o] FAlv|Eolgl=
o =

z

. 12, 2AA A,
22451, ol& 5G UEY ZAA At HTH
dlo]E&°] 20Gbpsell B 10Gbpst= A Ysled 7€ 4G9 Hu Hlolg &<l
1Gbps®] 108 o]Fo = Fid HESZ gl £ERT w21 354l FF
g £ & AYsloF & Aol

Oae AAR FEo2 HESA Fodre S F AAALFe] 1/1000
Sec H|RFO & 4GHT 60~120v] HE U Yo} AR f7ehs dARYEH
B Aot fEfste] AAE, AEFAA, 2EHED] 5 T SEEokolA

o] o] 47ksAdo] AAHT Atk
e B4 2dd4e BuAY eI AT Hr) tinjo]ze)
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ZAE 7hEEM 4GE 108191 Y A Z20E(Km)S 1009 2 A A = a0 i

3 GHz [ﬂ Available Spectrum Available Spectrum [ﬂso GHz

Connection Density 1 Million

100 Thousand Connection Density
Connections/Km?

Connections/Km?

<719 54> 4Ge} 5G %5 Hla, =3 : Qorvo >

Aets Ades A2AEH Al$-aL Asakek 11
o= A=A TEe BAL Ao AL AEvkR 2Eska Sl= 1O
TC204 (ITS AE71=H Y3 ; Intelligent Transport System Technical Committee)
NN= FHo] AAIES o] &3t ITS9F A&FPA S Atetal glom o
H 52 [TUAAE H5802 BXAT QUrh

el 2 ol EFAA) thred B (Qualcomm) e ‘ASFANE EFY AFAE
155
K

<71¥ 55> 5G 7} AEH CITS, =4 : Qualcomm >
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AT 5G A8 TRol 2T oEBANET @Skl 201790

C-V2X(Cellular ~ Vehicle-To-Everything)&  A&F32 X+  CITS
(Cooperative-Intelligent Transport Systems) ZHtol o] 7|&o] g & A LH o
2 33 3o ok FI=E CITSE AsArt =g}, o8 Ad e B3ziel A

>

g Fuwon FEPASE A2HOE BHL o|F I8 BAALW TR

o
C-V2Xxel = t& W4 WAVE(Wireless Access in Vehicular Environments) 7|

del wE Foe pEez U
o

2 = s FA ot

i,
g
R
w
o
)
5‘.:
12

A 567 =4 Hzt) & (280M: BW : 3,420~3,700Mk) ] F71= 1L,
5G AFGollA AAsl= s FHeE7] s &3 280HtH(2,400Mz BW : 265
~28 90k 7H A = o] &3 oFst= Ad3olt

o] FFAANLHE Y o] &ML L TN Y Furd srTtE o] &%
Ao wg g8d 4 Atk HAEE 7]1Fe 2 1~20Km 9 wlZE A(Macro
Cell), 400m~1Km®] mlo]=Z=E A (Micro Cell), 4 ~ 200me] 3= A (Pico Cell) <
2 FEEY BAHoE EAoA Fa YFoA HA *&HE AFo] Aok

Sweetspot’

GSM 3Gand 2G
phones ;mobile phones

reeview
Digital TV ’ EMoE

Short Wave FM < )
Lan Waw Mpdlum Wave international icrowave radio links

Radio \a \ broadcasting \ \ST‘"“K"V
——-n-mrh lm

3 kHz Ill-cHz 3UJInH 3MH2 f 3f

DRM Digital Radio

<13 56> W 54 858 F

HATE0], olsFTA ol&FAE S B B2 HolHE &g S HAF
I AT ol FEAl ol&A & Ee ©er] & ol &st= dHoly e <ol STk
el olFEEA A WA S g% FAA 83k A 2Z 2 E(Cell Splitting)S] 8%
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<19 57> S EBAENT ATIEE($) e LA W

5G7F EUEHEA oleEAE FuTE U 22 U9Ss AMESHA HYa dut
o] o] OS #obdA dube] X

A o] WY 7eAo] HE otk AS ov|d) =3
ofF sl 28GHzH Y QI F+3rE2

she dlgelt). wetA 5G T4 TAI71719F ©@Er] Atolo] T g
ol 7t29IAY st= A5, BRI BT ThsAdol Frreh A
SR A% Aoz aHsfof & ot

{

Existing Mobile Spectrum I New Mobile Spectrum

Coverage & Capacnty Capacity

v WiFi WiFi
4— Existing Mobile —»

Y CE

Macro cells Macro and small cells Small cells

<3 58> o5 FA Tl FFste] WE A WP £Fsk>
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dH = 2012 10d thE s EARIC] v= FFE AERE Fo] Utk ml=2 9]
slg|AQlo] whdslr] Aol Hul AR A A EAS(Emergency Alert System)
of o]lxFAl AXEE o]&3 AFHE AAQA CMAS(Commercial Mobile Alert
System)®] &35 wHF-EsiAH. E3F o]F A GEVIE HEEY IRE0] &
Askar lol At Al RS g3 d A

Out broadcasters
Carsgr?;BE; £0%8 Wirelegs

o Plns 7, StAY ON-ar
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Authorities said cell phone traffic was so durl ng Sa ndy

heavy-that it hampered their ability to =Tl Technology
respond to emergencies— ABC News
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SEARl Ao FetelF, pls ARG ol5FA B tri
o) R0l AT Qo] olEFAE Hmel 4 AR SRR
ole] Het BeAe A vt W) L AL 2ulEEH FM e 34l
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DMB <41¢] o35 FAg ozt Faldtt. FXstthA| T v=-& DMB7} ofd
|t o} &2 (Mediaflow)2h= EHtY WS AMul~E 23 FE2 FHIA HAV}
Aoy HToEFESE AlFoA AHEukzr] Xty TAEAT @A vlFoA =
ATSC3.0 Erutds E¢jo] FXHI oy 11 FAdleE o] &7t A4y =
HdEo == Mt 29F HD 2t 7t A tﬂ%j—lé«l 71& 2=vtEZY FM
g Aol WA= A7 ole EAsE FAI Aot

FI=E e AGFBAZ AAHEHo glon 7|E AntEEZS WHE
Y DMB7} €Y 2rtEZOA AR DL ATk T3 B2 AutEE Uit
Mt e FHAlS EA4stgittals shARE o]ojE S Fol <HHIUE ZE Al Aok
FAlo] 7Hssle] AEAHogE FEXEQ] Ao Aot

_>|:

P

Zlol mlsy

| 1 - | 1
| N 1]
| 1 | 1 ! m . Indoor
| 1 8 1 ! Environment
| | %
- -
' b= N i 1V A 4 : ‘V
“") P p
DTT Network Mobile Network Fixed Network
broadcast only broadcastiunicast multicast/unicast

5G-Xecast Application Layer (Content Distribution Framework)

PR—— & Broadcast or
Multicast flow

5G-Mcast Transport Layer (Core Network) == Unicast flow

e e ey <

<1¥ 61> 5G BEETAXE dx

°]+= 5G Broadcast, FeMBMS(Further evolved Multimedia Broadcast Multicast
Service) o2 EFHA MiH HAFE Hstd fFH W 9F ZEAHEEH
5G-Xcast(2017~2019)7} 3= 7| = 3t

FEe FAE F Aok FFAE Ao = °lEFAUH
A FAEE 2 = 1A FA UEYIE o8ty BoAA KA FAlo]
7Fe’t ARl AlEdtte Aotk A7) o= SDR(Software Defined Radio)”]
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Content Delivery Framework
DTT Network

“ voD —

Live
Mobile Network
Unicast

Time-shift
l Start-over

g Catch-up
Content —r :

Optimised Routing

Fixed Network
Unicast
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