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701.6

billion yen

Recelving fees are the main source of income for NHK.

NHK 2014-20164- &1 :

WA I 2016 2015 2014
\ 6,758 6,608 6,428
Wi &
(96.3%) (97.0%) (97.0%)
A 257 223 201
B (3.7%) (3.3%) (3.0%)
7,016 6,831 6,629
A
(+4.0%) (+3.0%)

BRI © NHKESR/EAL © [EHE

NHK 2016£EFHIRLY 7,016 {& HIT($ U8 E151,889(F) - IRIRGISTHIUL

B 596% » HAFEZEU ARG 4I4%  NHK 201658 37 1146,936 % H

(KURTE=HEL,867(%) > FLop DURH H B R (i 5 76% Rye Ko » NHK

2016 S HSRER R o e aH T I

Recelving fees:
675.8 billion yen(96.3%)

Other income:
25.7 billion yen(3.7%)

Program proudction and [ Program surveys and technical
‘ transmisson (international) : research :
‘ 30.2 billion yen{4.4%) 20.1 billion yen(2.9%)
6936 == [ Processing of receiving

billian yen contracts and fee collection :
73.5 billion yen{10.6%)

Management and administration ;
25.6 billion yen(3.7%)

B Financial costs, extraordinary
losges and reserves .
5.7 billion yen{0.8%)

Program proudction and transmis-
son (domestic) :
527.9 billion yen(76.1%)

M Reception services :
3.5 billion yen{0.5%)

Public relations :
6.8 billion yen(1.0%)

*Numbers are rounded down

6 : NHK 20164 &1y <7 Y
(ERHCR : NHK)

() NHK S a5 3 iz B D i B

{TEhE A HRET T

PEERHR AR » B MR AV A SRSt B E - H AT
A o HRE H ARG A 2013 /YA - TEFTA Sl EE - A
ARG AR A TR HUE RV e R E ZOE: - 201241
32.0%3 /11%252.8% -

FRIZ A GEREBUR - HAR R 2050 51 Jd (o F SRR I R 2 R B A
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20164 /\H » NHKA ZHFABUIR & £ T IR E - N AR
Rath D7 EBERHI AT 2 B - fEE RGP » B RRA0EII TR R
Masanobu OhashiR fy 2z @ HEE G - R A —E H A One-SeglijaE
Y - EIRERBEENHKETH - N EbegsTen - S HEC
A FEBIENHKE S TR 224

FH 2 B Kazuaki Onesll Fy » #H THAE BRI BRSNS > K~
LR EF6ME AR 224 ) 3% - KIFEMasanobu Ohashi
HEFR MINHKSZ A i 2 - One-Seg/A Sl ts8 FsNHK E R B -
One-Segilli 5 | A ESB2(RAVE R » oy T LSRR R a TR A 35
B T s B PR EE R RS IR s A T 2 a5 W R AE(E] -

HENHKILZ A FTRBEE - NHKEROR IR A = A
5T -
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(=) NHK R &

SR RS S TR E & > A AR FEAAEE
B0 MR T P E A\ B FEEWCEHEREGRETH - 1o
H ATNHKAEGE RS _E 1 Ay BB R R 6 H Fra A HUcE - HEH
HHERA ERAABRIE - HARBER R A BRI -
RSB RIH A E o NI - 2 TR 201 TR R BR T U E -
SENHKR20194EBrR - 32 MR AR o RE M EI AR IR BT H - I
# PNHKIE R BT B U R E AU -

FRIENHK 2017426 H 26 H ARHVE R Ui &M S| R B St 0
B AR ALY > B BRI E S - ZEONEAE > AH
SN TR BRI E - HA T E AR SappfE UG i E
B AEEETE - FreVEREIRG S R2fli H 2,520 H [B] - BFEA
AR B UCREHE © BN A A E BN - HERERIREE
2 (RGBS - ENHKIEL - ZRETEATRED [SHR8TH > KA
RERFSCEHERER - 201747 H25H " NHKZERHH R e %
PG RRHAS R 5y o B8R B E R R I R A TR A T
FEAERH R, - ISR B R RS R E

FRAm 5251 H A G ES E S REREE  FNHKUGEE "5
b, o SRR G AR EERSIREE - HEEEE H AR
AEB S A HEREIRE -

(9) WeAEs Fofe 61 H hn B Y B S AR

FEETFE HAANIR S > NHKEH g2 i B R - 5 BIP/ E R FE i
4 IR EE) RS HIBENHK « 52 AR RCERR - AMEEE ST
ERER - = BEEEIRTY o AR IR R RE - (B2
AETETHETH abE - EDAREM IR MR o HAINHKSERE AT 6 H
o' B YT EA DU 267
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1. SFRERAGREL R

NHKgEdERFERAVETH i > FER HIESE B AL EEATREH -
NHKZE 8 B B AS R (&R - (RIS AR ~ /NRAYRR K - LU R
Ry K B BRI EE I General TV » 1R4EHTH H 521.7%  HEREEA]
ERVE BRI - ZENCUEEETE - G iR d543.6%H Y Rl
H - BN EEFILE o0 - AT BEREG T ERMEARTLSE
FUIBHVERN S il Re S AR Esie B S ) HENE -

Education TV AIIZE R i e A L% T/INR ) IR -
B H G E3EN P EIER A NHKIWE S BB Z 21— 4
HBEERHIA - BB TEE - ROEABNREEE - 1E
FULRLE SR EIVFECRE - 1E4) R EIRERE - TERIEERCE A7 7S
SRR « BHSERASKE  NHKRYE & BRIt E %7t 0 7%
EEFSV AR SBRHET - BEMEBEANRAETESHE > EAR
TEIEEHIEE S o M A

2. HEIFHEIH

NHKETHEZahlE g #on " EE R EE ) 26 B BENEAD
NHKSERERT T/ 8 H R REE R - S HIET H B E TR
ENEELY%RUCR S » R R B2 H AR —H &S AEUR -

B H o B R B e WSS SR #iA R MR HARH K
A2 T NHIGHTE S | S50 R BB 687 1T 5 MHE
NR2257 AT H > BFEREUEH G TEE158 T -

3. FUtBHFR] ~ eHATT ~ HEERESE

NHKE A 5 W E SR TOKBEARTRELEAESE AMEERE
W R EHEE AR - B Rk Rer RG4S KB
BRI~ BRI EFRGCE I E—IEEREAE - =
AR TR BN ~ 2~ EREENT 7 = RIER TAF -

FABSEH T KENES > —E= N NEFEERE - (R EG
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PRE KB R - A T RE2T L ERY T 0 RIRBTERR15

Sr#EfE - e KB R s ABEEE > WA

PR B T BRI AR > 2 BRI R I N\ B8R
4. ESRIEIL

TSRO - ST - LR AT - FEIT
5 - RS - NHKEERE 2 FRE » UL ARISERS « A
A SRR AN R € ~ SOPBRTIE S » T (R i
fF -

53HNE NHK GrEF POy S —(0RHE - 2 " 4HAREERS ) AUlB2h - 15
(EFe S = RATARERER > ke tiRE T EEREY ) (BEERE
NHK TEE & " g & Bty ~ FEHE - LE0FE) - kaaE
Tttt b&FRAL - HEHEREES > FHREEE -

» 5G FERAiT R ik %5
(—) BRSRRN 2 T35 e

A AR A rn A 2 T B S A R B R P i S8 e 5G Hifty - BT
SEIE ~ #R R Ko H AR IS RE AT 2020 £E 5 FAYRFREBHAGTE (56 iR#s -
piran > S5 Verizon 2R8> 2017 £EFA4G 5G e ¢ #EENINREIL 2018 4
HSF B AT BT IR - HASB A 11 2020 SEHSL 2R 56
ZIT8T > 2020 FEHERERT 56 p AL > HEEER A TR T
2020 fERITREERE 5G BIAIL ) ERREASHT BRI, - MR 5CG HIEE
RERRE ~ (E IR F R AREPL ITU-R Z R R e > 1 ITU-R PNERELRF
5G Ry | IMT-2020 | » RAfcst (bl & 85475 -

Ericsson Japan ¥f 5G il fy T $EES LAt G —REBthER > 5G =R T
NIEETF 2 BV AR S - DRSS ERIRER ~ AR Hr s ey
SR 4ERE - 2020 FEAE G RTRREERY AR E R TENER RS A T

19



FAERV4EES © 5G L T RSN IE & A HEE YL T R R R 2 4
B R ER -

() 3GPP Tt 2018 4 6 H 58k 5G WA

5G MYIEAEALIFRH 2 (AR RO In TS - 375172 ITU-R EdfTE)
RN S GAHREARAE (B4 4% 3GPP - ITU-R 5T H 5G(IMT-2020)3 i e Ay fFR{H:
3GPP Al FRIFMIZEI L 5G HUAIFS - MR EME ITU-R FEREFEGEE
A (%) Fy 5G 124 - H AT 3GPP AU LAE SR FYEED PR EL - 1My ITU-R
AR AR E R 2017 48 11 HAREIEZUEZE -

HZXNTT DOCOMO 525 » 5 T HefE 2020 F-Fl4a 5G i » 4R
A 2018 FEHEHIESER - DLEAIENAKE - IR E %0E -
LSRR E "o PEERETT | J75E - 3GPP AUREAE(LIEER 7 s T 28 1
PEEEZ | (RIEARIAR)EL T 28 2 IRES | (BRFCHIAR) - EEE R SERENN 2020
EFRG 56 AR -

3GPP DU 1 AF5] 1 AFFAYEHR B ST A& R 4 AR AR A 3
BT R 2016 FEBZZFE Y Release 13 < 5G (Y55 1 PEEARME » THE B
TR 2018 AT HAHY Release 15 » 55 2 [& L AR HITFEE HH 2019 4FHY
Release 16 ;17 < NTT DoCoMo ELE /AR 2020 FEH#eH T5G | ART% @ i
TAEUFERT ARy T5G+ < 481t - T5G | KPETESS 1 FEEEMIAE » T 5G+ Al
T 2 PEES -

(=) 5G FHEEHHIHYEIPE 2

2015 - H ITU-R(ITU fidy 283 20 5) 5 2 tH Fmdn s imei R g
(WRC-15)3¢7113#% 5G 48 2 SHEEWTZ7e I E - f1E 6GHz DU AREE R
24.25-86GHz ] HEHTHI 7 AHEL AHERAE -

1. 6GHz DL THEESERSY + 470-608MHz ~ 618-698MHz ~ 698-960MHz(4>

BR& L) ~ 1427-1518 MHz(L JE%) (2 BREE— L) A

3400-3600MHz(C SHESHIEARES 77 ) (S R4 —IHER,) -

2. 1 6GHz DL _F#REY 24.25-86GHz : 24.25-27.5 GHz ~ 37-40.5 GHz ~
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42.5-43.5 GHz ~ 45.5-47 GHz ~ 47.2-50.2 GHz ~ 50.4-52.6 GHz - 66-76
GHz - 81-86 GHz({TH#EaN E 2 3475) DL 31.8-33.4 GHz ~ 40.5-42.5

GHz - 47-47.2 GHz("]REfTEM A BHHEH)E -

AERFEIL T 5C SEMITTEHEE TIE/NH - WFFE RSN 5G

MRS TAF - TFEREE TYIFHEA ¢
1 %% 5G FHGE S FEBNAE K B PSR B2 (g AR &) -
2. BNYN 5G FfaiEAE S Uy [ BT o
3. 5G R ~ AN AR o
4. 5G EEEREREAATHIER -
(PU) HA 5G PR i

5G Roadmap towards 2020

v Promote three activities to support 5G realization for 2020 and beyond
1. Suppeort activities by Fifth Generation Mobile Forum (5GMF)

3. Standardization Activities at the ITU and 3GPP

Tokyo and other cities in Japan in FY2017

2. R&Ds on 5G Technologies through Industry-Academic-Government Cooperation

v The 5G System Trial to test radio access, networks, and applications for 5G will be started in

, 2016, 2017, 2018 , 2019 2020 (vear)
T T T T T
Rugby Tokyo Olympic/
ARIB Waorld Cup Paralympic Games|
2020 and Beyond Adhoc
> Deployment Y
; ; Established on September 307, 2014
PromOtmg { o h 55 Slsraa:egliswcguiggnczpcnmR;E)s,
Body M standara(i\zamn activities, international
cooperation 1 i
Promote R&Ds on 5G key technologies 3G S¥Stem
raps | LRI tror ey icxenconemtet — Trial 56
5G Standardization Activities Implemen -
tation

[iru] @ITU 5G International Workshp
@Recommendation ITU-R

orld Radio Co
(WRC-19)

|ntEFlnaﬂ0na| M.2083 - IMT Vision
Affairs ] ..
5G Requirements and Applications Propose & Evaluate Interface
—>
[36pP] | Rel.14 )| Rel.15 | Rel16

7 HA 5G B E
(ERIFE @ 487545)

(1) 5G Y =THfEHTEIR

5 LEESEERHEsEr s TB i | - fE1TEhaERS LR Al (5
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FIA0 4K ~ 8K #2158 VR FE i B INS E HIIEFIEEC - 5 2 8155 3 {15
BRI 1oT A& VIR -

5 2 (R T REMKSEE ) - KDDI #oR - 56 F& 1t g & 5
SR ERE - T AT BRI RE L BRSO (EEERA R o NTT
DoCoMo 2% - =2 HmIIAE > & A FHERE SR T - 2k
A Skt ~ B > B FREERERER A 2 HER -

5 3 (EEIEAE " REEE LR L o SEZAAPIIFRF 5G I AE SR
W E EhRERL - BEIEEE T 2 gAML B2 BREOFIEES > HE
= E R BRI » A AR AR ] © 54N R B R A 2
AR BRI TRE B M a2/ - ML > T B s R ] 5N, thUE 56 2 H

i
ERRTER
Enhanced mobile broadband
4K ~ SKEARER -
EBRES (VR) &
EATRERIEE AR - HETREED - AEEE BEFM -
HERT - DEFES EEEE - BT -
EEEEERAE
8 : 5G Y =fHIEMH B
(ERIAHIR : RIC » ESREE L E b 7T A i)
F ~ VOLTE EiE R 8

(—) 2EK VOLTE Sl

i GSA(global mobile suppliers association) 5z Ericsson(2016) 3 255
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» 2022 T 2B VOLTE 5P ERZEE] 46 [ - 523K LTE j =
iy 90% LA _E - Hrr e VOLTE A5 s] 23 (& - HATEEREAE
i 1,000 i 7] 577 VOLTE 2 & imast (A » [EIHGF A 55 (RIS Mt 100 ([T

2 1
BIAgES v 7 $% VOLTE" -
4.6
billion

S5 @ Latin America

@ North America

@ Asia Pacific
4 ) Middle East and Africa

® Europe
3
2
1
s JE——

2014 2015 2016 2017 2018 2019 2020 2021 2022
9 : VOLTE s Z 5T P& (R HE A1) (BEAL © ()
(&f}E © GSA, GSMA, Ericsson (2017))
() FkE VOLTE &MLl

A 5 3¢ 4G LTE 48ps3E4E HE /SR B — T EEE H ot 2014
5 H B ai KEER 2014 4 12 H A2 LTE peil Z5&EHY -
{EATFE HEF M VOLTE iR# - /E i et VOLTE Y - (FBISEE 2
ARFBIFAZ » AT R)

FE LTE launched [57 -

CHT TWM FET T STAR Gt

LTE 2014/05/29 | 2014/06/04 | 2014/06/03 | 2014/08/13 | 2014/12/09

VoLTE | NA 2016/1/22 | 2016/10/27 | 2015/12/10 | 2014/12/09

! http://www.ericsson.co.jp/communication/upload/EMR%20June%202016%20JP.pdf
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£l 2017 £ Q1 - P EERR(EHMREEME VOLTE - &) 4 REHER
- VOLTE - [EHF{E4Y 31 & » 5 LTE P 1.6% ~ BiaHF 1.1% > Hi%
RGNS - MESARSSER(E - HoRa T S L 2 s - 2
B VOLTE ERESR IS IR IN £ 3 Ry =29k VOLTE Z TR0 H X
BES 4% » 1A P > % VOLTE T2 A TR Y SRR -

VOLTE fi{EfR Bt I~ - HAnE R is b sRa s - HHRE
SN B E -

(=) HZ VOLTE S

H AT E R B e E B R H AN RS EE 5595 VOLTE ZAHRE
SRR PECER » A& E SR EASRE T R E T - HATH AR
HFTER LB Ky LTE M3 A S #E 2 > BRI EH VOLTE fiR#s -

TERERG H AT TEN R TTGEIE » RIZEEEFTE 2016 42 3 H Rk Z
G TEE > HK LTE FFE0E 8,739 B (A NIE]) - [FIHRF o £ 25
& NTT docomo #EA LTE FF#E 3867.9 & A » LTE 7 53%%E 44.2% -

CHL{r : F5 328D

—=3G LTE el =AU —=—PHS

14,000

[12.586]

12,000 |

10,000 5,408 8,756

8,050

o000 |
[6.908 | = = :
6.000 i [e.7os] (5.547] [sa15]
4,641
4,000 [a517]
2,000
zo00 | 2037
)
[a75] s8] [sa1] |5l‘5| i [417] 400 [ap4] a1 En
o LraB——]z30 [ 230 = Tr05| [558 | _ ; — e = =
11.3 12.3 13.3 14.3 15.3 1512 16.3 16.6 16.9 16.12
CGRImEND)  (WATEND)  (RImEND (R2mEN)  RImE)

10 : HAfTEh &S A P R RS (IR IR A (B AL © )
(BRI © 48754 (2017))
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1. NTT DOCOMO

FLY VOLTE BRFSERE(E LTE s BN R S A NTT
docomo LTE FF# 2 il EHEES - W TRATVR » 25 (2017)4 3 A4t
& > NTT docomo E.#EH 4,454 & LTE FHF -

NTT docomo LTE R #(BE AL - T )

2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F zo;sﬁﬂfﬁ
3AM (3HM |3AM 3HM |3 A (?E)/\

NTTdocomo | 11,566 |21,965 |30,744 |38,679 |44,544 |51,700

(Rl © EH T - IR (2017)%)

NTT docomo jA 2014 4F 5 F&{it VOLTE fg#s° » HBEAE LTE jik
EHuEN - BRI %R - NTT docomo HA£Jt 2015 /-2 H 26 H
Bl ] KT A= F135Ed Verizon 73 AIHEST VOLTE BROE BERE AN -
s 2015 4 10 H{&BH4AEZBHE VOLTE e m R - HATt i
sRlc e 2 BRI R EBEEEA TR

NTT docomo VOLTE [} & F 3 & B aw FH 1 15

B K AT BERE
EEAL Verizon
Pl i (State of Alaska) AT&T
& 75,55 (State of Hawaii)
[¢8 55 (Guam) DOCOMO PACIFIC
N 25%R % (The Commonwealth of Puerto Rico) AT&T
E B4 SRR (Virgin Islands of the United States)
R[] KT

(&R © NTT docomo E4d(2017)%)

FE$5 NTT DOCOMO FACTBOOK((2017)%¢#E5 5, » NTT docomo

2 https://www.nttdocomo.co.jp/corporate/ir/finance/operator/
® https://www.nttdocomo.co.jp/info/news_release/2014/05/14_01.html
* https://www.nttdocomo.co.jp/service/world/roaming/volte_roaming/
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HATABHE VOLTE 51 7 @3t A 72 {#liish > HfaEZ/SMS
A 4 & - B 68 flHEi -

Voice / SMS Data
Aof 228 216
countries/areas
3G 166 165
LTE 4 (VoLTE) 68

& 11 : NTT docomo VOLTE [R5 7 [ sk 85
(BFRIFJE © NTT DOCOMO FACTBOOK(2017))

NTT docomo [\ CSFB {F &y VOLTE i #5Hy + 225 ffs - H Al VOLTE
/77 [0 A VOLTE(HD+) » #0°N[&El > VOLTE(HD+)EL{#4R VOLTE
SE B > BIBEEERE S 50Hz & 14.4kHz HEHET A& - 530
AT A AR S T O A 2 E

AROETREZZ5%EH

: KR FMS A48
l (HD+) EEEiR=sz)

i AMS U724

| FOMA EEEHEY
i (3G) (Dhsrit)

VoLTE(HD+)

FOMA
. (3G)

2NHz RNHz 2ANNH7 24kHz  TkHz 14 AkH7z 2NkH7 EEERH

12 : VOLTE ${fi#% E#Z45(NTT DOCOMO)
GERPIE © =B H(2017))

2. au KDDI

KDDI j 2014 £F 12 HFA4A#et "au VOLTE | iR# » 12 2015 4
4 H 12 HEL LG U+gaT8iE e (Effpak » Hg ]k 2016 4 6 A5
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Verizon %55 17815 & F ek -

au KDDI VOLTE [ 78 7 > [ I8%

B A& 4 FE eSS
ERIA L ~ Ffrin - EEE Verizon
FEEH LG U+

(ERIFE © KDDI E4d(2017))
KDDI g2 NTT docomo fH[&]> & /& L CSFB {E & VOLTE AR5y E

SR - E 7 KDDI Fr{E 2 VOLTE ARTS » %451l e > imsE s
B 50Hz 2 7TkHZ (40 FE]) »

HGTSEFEEETE

au VolLTEHE &

13 : VOLTE #%{ii74¢ @i 24(KDDI)
(&R © KDDI B 44(2017))
3. SoftBank

Softbank 7t 2014 4 12 H 12 HEARE VOLTE fe#s » Z AR A1
LTE @A (& - i SoftBank 4G LTE(FDD-LTE) & 4E R iE
PR RS o

H i Softbank 2 VOLTE #% @t EA [EAE5H ] VOLTE(HD+)#%E »
WINE - VOLTE(HD+)W SRR S s ER & - A mssEmE et A

> http://www.kddi.com/business/mobile/area-network/volte/i/
® https://www.softbank.jp/mobile/network/explanation/volte/
" http://help.mb.softbank.jp/aquos-crystal-x/sp/05-01.html
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A [E] I A = R A (B RS (LTE) - R 2 R A 5 i sh s A P
[1]7E8 (Circuit Switched Fallback, CSFB) % 3G #gF& T st 28 s (&g i

KAV -

[?JB] JEFMIEEE VOLTE e WoLTE (HD+)
-20
-40 =N
’\'F‘Ll,thf\u‘NV“\,’)\\Jfkarﬂ
-60
-80
R DBEE DM ISR 2w e
-100
VOLTEMD R s o
-120 >
X VOLTE (HD+) D31
-140
[u] 1000 2000 3000 4000 G000 2000 12000 15000

[Hz]

14 : VOLTE/VOLTE(HD + ) fiir &% 22 (Softbank)

(ERIFE © Softbank E48(2017))

AN~ loT B K ARTER

AT AR A R R B S0 Z BT R - R4S & 56 S
VEFT RIS e SR Bl b & A TR BYRE 2 JEUS - 1ok A e SR 451 R S PR THA 2
H Al F Lz AR e RS 3E - BUEes M maxting - HWEREERANS - HE
ST B W RINE A R (SR P AR U5 25 - MRV AR Ao 68 FH AR RIS '8
(QoS)HE[FZEST - 1] 73 Ry BSR4 (A0 (E ) NB-1oT ~ LTE-M ~ K2 5G 2
mMTC...5) B EEE (S 4R Y4 ({55 ] Bluetooth ~ LoRa ~ SIGFOX ~ Wi-Fi ~
ZigBee... %) - BEGHIZ > Nine BESETFEEHRYIIN - Bravets - EH
B S AR HERR R > A0 -
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Ik B 15 LA B 4

. 1% 3h & JE 48 ¥ Low & A LB B 8
5 1% A 49 R A
S e i Power Wide Area Cellular loT
Network
Network
K #ME | WIFi ZigBee
Ji | Bluetooth LoRa - SIGFOX LTE-M ~ NB-loT
ol Bl Bl ® (K33t ©® i — by A% H
. R ‘\L& 7, '?j.\ B v ~ - Ly ri>
e (g WARITERAL |o mmamikis  |eekiE@msnL
ERCRIERE e wpmynmk |eTadns
sl o L& Lk {£QoS ® X & LkrE{fQ0S ® & AE 7% £ QoS
T @ g5 AW ATAZE | @ B3 A AHITIZE | @B R AD
(—) BFE _FEEFEEEYAE A i ag =

1. AT&T TATHEFEH 24 M2M A%

1)

R HREH R A TIRAZRTT RIS

B2

EHUE AR ~ BRI BRI BB AR B R -

@)
LHIDES

3)
2. Sprint $gfitEiAR
1)

W

db L -
B

A+ AT&T R R

a8~ NI e PURGE IR Y 78

BB

RV SEERE ~ ANTTREA -
REYSES

B ~ F i Bl & 2

SHEL T > (H15-3EE] Texas

Dickinson mi& g #i P e A AR R E A/ a2 M -

)
FH i e A2

Bt BRAEBIT

3)

03
FA RS TS

{E£ @ Sprint 5 & 5% A= & H Crime Point Live Video /52 » #I|
se 0 ISR E PR it S AR

R

S - B 90%FEin S Sy 2K - [AJRF k(R Dickinson iSRS
EVERREALIETT 400%3H 2R EhT

j&? °

3. SKT Hi5s = LR Virtual Store £1E [ E52 R

1)
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o BERE TR Tt FaiE -

(2) fExE: SKT #&fZ Smart Shopper 2 » FI]FH7THE) barcode fF#H 25
B NFC R THEY) » FTamEEE - M - it POS M
Yaghs

(3) g - FEEFEERA - fREHE A SR R EAE -
4. HAMEEEERERRBY

BT TR AT

# e
i A W i = ™
ﬂ%i;ﬁ % m;@ﬁwmﬁﬁaﬁwaffﬁﬁi
D B, W E % K L 2n o %
iﬁg’immfémam;%xﬁgﬁ@;eﬁg@
Rl 5 | PRI EE R e | R
il ¥ om i " %
2
5
e o @ e (e | (e O O 0
Veizon O ellelialle @lelle O O
AT&T O O O €l @ | @) | @l
Vodaone O D e [e @] @) @ elleilo O
Softbank O Q| © @)
pi (@) @ | €] @ @ |El| © @) | &) @)
NIT O O ellelele e ellelleile

15 : Hh R HEEREBRRFY
(BRI © BERGEEFRYTITR)
(2) BN ER(ESEE £ IE F i S
BN 5 RATENZE B (IR B B B R B E B T THH S o £ 4R

FEM e E S R EMRF 2R S SR RSN - [FIRAIAAEE
BEEEB NG E TS LoRa Fifr) K (B4NEL(fEFH SigFox £eff)&h &ras
MEERERS ~ BURFHERE - SRSt % - SRt URER TR - Bl
e T3~ ESRIRGHT ~ BB ~ TJIDKAL ~ ZREE ~ BER
#5F) ~ BERGED N GRESWUERIEE « MAPREMERIMEE - HEAVERE) - )
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EHC(EBREHE - VISIEHE ~ SEVIEHE) > TR -

¥ %5 4 B8 3 3% Bk SR FEHE
v EER NB-loT %’,EH “re(F e
(CHT) NGRECE- SRR HTE SRONNz 13 & R 1)
4RI R PR AT ) TL5A 4934 3G/4G Bridge Alliance
(TWM) Hu A e-SIM eSIM 4 A
B ER 5 4 # #PTC
(fEfSTjKri) % Ak AANB-loT#9%s |  LTE9OOMHz  [N/A
TXRERE 900MHz
(GT) LPWAN - LoRa R loT by GT

— Y P S B ey Fee Y B P e W A B B R R — (R
AEERERE - RIR BRI R B HA T RS - AE
ABMT P IL LA s e B = R A - BT EE A e R > B
SRR AGEBERVIRAEE A - ARSI B E ST T
i~ BCE(S S BrETRES - DU RS 4G Z VI BB - EJ1K
B R RE BRI A - W EE UM i 2 M - BASRR BT ¢

L S -

Rrgaisme ~ BIGEl s Y] e F R AR HTRES: - BB EH)
TorRarIeE P Y R IRARERE 70 > PRIFEBA 922-928MHz ~ 2.4GHz #HEZ
Ko SGHz BHEE(HE IS - FFHEN 920-925MHz ({RIRYB4EEE T © 71
800MHz JHELHARBIES 7 ARk & 8N B B A B R A 5 (Advanced
Metering Infrastructure - AMD{ER] - 2N EE(S4K 10T SRS 57 FH B

B RE A R B EEET (L] 7T00MHz~800MHzZ
900MHz ~ 1800MHz ~ 2100MHz &z 2600MHz FEE: » BE(Z4k 10T {5 5H
AR 1GHz LU N HEE Ry £ - [FIS Rymsd Bty LAl - S Ehe
FIARR PR AU (L) AL 2 AR (e e (5 I =) - P ml [ A FR R B A -
QEMEZHR(EAER®) - Fndata#ENE - £~ HERARE
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I Z IR PAREIEH » NS BRG] - BRRAER - Y
ISR TR R SRR A R - RARE L& DUEA 1GHz IR
PRRE Ry £ > (HRZK 5G W UZ S BN N i RE RS R Je e RO P2 (B
Stk -

. SREEELT

Hrig 040 SRS EIE(FEHG R 13 #5)F, 100 (EFTZFI5% - i —FHE
SRRV EEA -

. BT ~ FE BEERTTEE R HAY 2 AN e S

ST 10T S ts B R BB ERFEHE - FxaR
WHEEECHEEE A - S E O R FEIEMEA SRR R O E5E
Pl 8% SRR I B PSR R =l PR - RIZRACRER &% > DISENTK
[l R P B BRI B 10 A R IO o o 2 e BIPRS00 - RLBE
AR 106 46 H 13 HHEIESRAR" Blu# 5 o MRt it 5 H
W2 B E eI A, -

. MHBES 5P 2 B LR I A

P (o o o 5 1 FH 4 B R 8 Wk Al 2 U2 B P R 25 PR 5 8k
DU R aa R AS e S R T T R BN S F R AT SR ELE [ KTh
REPPHABE MRS ) - F R EEA N &AL RIREGE > PR
] 22 R AR 7o (401 LoRa ~ SIGFOX) 2 Pitdfd et » LUIFIZ Bl
AT fE -

. HEETEE SRR ERE -

KRG 2 EIEEAELH S, 3GPP e ZAHBHHETIEAE - 517 NB-loT
Ko LTE-M1 & iR e 2e - DUIRIFIEEA 2 4G R M=K
RURH YIRS - FTIE (S R AT R 22 -

32



6. WEAEEIYII AR &l B RIS

2016 4F 10 HZE[E Dyn AEEEI) DNS AR A 4002 KEEH
DDos % - SHREE L HRZIIIEGER - B EBEATRGARE R
IPCam FYHHEE - 52 > VIl EEES A ELSGET ~ ~H
SR Sy RI A E R - SUERHE S A I - B g
AR - 95 Gartner {531 Vg4 ERVEE 2 2020 SR 25 204
f& - NI - A0l pratis LA B o0 i 1 2 RS LB R ol By — (i H B
HVERS - R AEHIYIB A ER T Rt NEREE - HHfT 10T SR
WBEELEE  FFATHEINE 0T BENHELHE > Wi HIE
51 10T B EEZ R - REVBSEFE2 e -

T~ BRUASREERE
(—) FULE R 5 e S AR A R B B

B EEREESAE A A NS T F ER S M E PR - B0
JER R E R OB L R E RS - I S TR BB
VSR - fEMER I - bR T RFE TR RAVEE TR ~ TTENEH]
1230 APP ZA1 ATHEACGAF IR R IR - Blnds IR E SR LAY
Blranessz ~ FrEdSEa- P2 - BEEBUNFERATHSE -

QUARE)S WAL IO LEE S SR 5 T St R (e S et G Y = DN
GoroE o WHEBEHAG ETH  TESRERNGE - #TEZT
fAfE - CHBEAERER RN - " HAVEE ) CEEPUER - EEHEITN
e s hlA RN - NILIES T 2B B G 1 R U
st - AR R A G B, -

(2) AgHe AR 2 A%

AR 2017 6 1 VAR T BODER S | R TS
RIEEZE » EHRER DR Bt - 224 « AME - 40 - %
FE SO EAEAN T AERATE | SRR B, IR A

33



ARG ER © TEHVEEUE - REF - ARt ERES AT - &
S BLE i —E IR EIAVRER ~ PASARF KOG - HEVE BB IR ARy 5%
LR » ARRHVERA RV E SRS - RN SRR RS
WY RAFERET - bR T BN IR B RGBS A s 5% - R —
4 Ry fre ik DA PR A RS R SRR B &R 2 S e - T M ZE RS L2
B HE RS PRI H AR

(=) BrdEEEE— ARS8 - TN - #EABOE RS TEE

TEER R ) ERAEMERERGERET - DIARSH
BB ~ HEMBOREL T (BE R EEER OB, - [RIIRFURT EE o ELE
DITBUERITEBr NEEE > FTAARTE DEATEHI M E ST R s F2 (1
—REMREBUEHEN - EAFREE EAREEML - HE - ARIEN
VR R BRI B ERST - WO B A i MR s R
HE - DI ER AR 2 AR - NI DABCR L - [FlG5 8 T4
R AR AR SR OE AT | ~ T2 O SRR GRS ER I T ORPEE
oHEE L ) T IR R B A, DUEER - DU R
(I &EH Y B AF 3Rt -

(10) BEEHEAAEZE-LERE R - FRESEES ST

TEEEHVE ) BEAE T ReERERRRE - SEhRRTRS - R
AP | TR S S A EIRNEE - A AN
A DU TR AR R R ~ AR BN A, AR
N S2HEIEEFIEE M BB AERSE AR -

AEZES AR R L ERRIRIS - DU ERI B - [REE
FH2HENIGNPME - RAEHEZ OAER B SIREVER - e
SROSEUHRL M A EIRAVIT R EERE - IR R AR RS - SRR A
JRHVESE - BB EEERE - LEREMEIEE 2otk - EE T
G ASHRE S CHURE BT E R A BB EAR ] R R T RS E - &
et G HEHTE - WERERERNERPRSSAEL > BRI AR =2,

34



A BT SR A Bt 5G Hy S feiRis
(71) HAMERERIZEE

HAAE 2010 4= 11 AJeiiid s ERBIERARIEG & (BfE - BUX
DIEREZAIUEZ)RIELE » FoilT 60 FAREANREREE R FRATE EE
SRR TR PR G > DL T e e R | T s ) kTN
J& | KB RIZR R > AR Ry E ] AR SR A SRS R -
TR LAVW AR S (IR ~ A - BRBEEREL  ARERARGEE)
A LR R AN E U - EREEE LR - REEELEHE
A M b R RN B A FEORE R -

MRZMRRE E BRI EI S

BEFE (  masz i] ( anmmwx :}

I

l 8 B3 R N MGEA
o8 8 % a5 ( BEbeFI B BISARTE
g8 & & & Bi%E - BRERM
g B i & BREENGE
B M W )
A - - ’
B E & T
%
IR EE L e
B T BE%L (BREGEEEE)
T Tk
BEEEE BEEEE

[l 16 A AU R A AR R R ]
(BRI © Ag 103 FHEafE RS )

35



B TECE

— ~» NHK
(—)ErakiFf - 10748 H 24 H 10 : 30 £ 13 : 00
(=) B © NHK 22E5(NHK Broadcasting Center)

(E)HAEMRE
1 BRpEREE SHE—
2. RUARERRIER BRI
3. EIFEBUxFERAEREER RFER
4. BB FEEREEREE R eE—E

NHK & HAME— 0y A B R R s - 2 57 R R A SRS
Z— A 1925 FRRIT - —FRMA R EIEEE - 1953 FE G ERRE - KEHA
rﬁi /ﬁJ Ex

NHK E5efEas2 A - HATEG 2 (e s - 2 R 2E5E &
3 {ElfE=EER = ~ 54 B T A= » 30 (EIESMREERL - 49 1 & 200 #
B 2.9 [BUZE ~ 160 {E[E5 5 18 fisE = ¢+ DL 3D Hriscifodn
BEEE G FIRARERE SRR SO &R - Do E 7 =GR
KETRE ¢ Whs% 360 X AR -

NHK (CRRA G AriesE - ST
o ZKHIFE

NHK 55 8K Sl £2485 - 8K (A Rie it S HIE 247 > 8K
TERRITEEE 16 (BHy2 B fF 222 i NHK HFE 2EkE R
iy 2 5 8K B E > 2016 SEFALG 8K Gl % > THRT 2020 235 K - JHEE
M &R BE(E SRS - DURAEBRA TR Eia AR b -
SRR ETR I A IR -

36



NHK — E7EB R ATR i - R SRR BIARTSE I eraise
RRAFREEEHEFAEEEE » MEFEEHESE - 8K D)

ZIrEH

1~ SRR -

1)
@)
3)
(4)
(5)

8K HYE G EUE 2K 1Y 16 % -
HDR {5 s (A F4) 5 B

— Al LB AV GIREE 25 -
HA222H

I - B S PIR S -

5 1995 BI4ATTSE » 2016 BAHE © 2018 AR -

 adE - HATETHBEERER B 10 2 T 5 > NHK B8]
aldd 8K BT 6 /INKF - FFIERHEH ] RISl ik 4K 8T H - &
HABEZE BT - HEEHS - HAlsE2EBnHE -

JATE Ry 100Mbps > FRAEHELCRETEE S 15-16Mbps » RACE
PSSR B I S MR BT -

+ AK/BK M K AT © 2016 M AIE Hi%) 200 EH 4K EH
e MRS THG 2020 SRR 740 SE > &Y 70% G
o HRTEARINE 8K B - Sharp EAGRHE 2018 FFHEH 5
FEH] 8K % - NHK ] SONY ~ Panasonic H7 @& e -
NHK 755 S 12 gErR IR B 2 M AR SRR o fF -

37



The History of 8K Super Hi-Vision

Research an ultra-high definition video system Super Hi-Vision bagins
2005 Mar, 8K Super Hi-Vision imag reened at the EXPO 2005 Aichi Japan

Displayed at the NAB2006 (the biggest international exhibition of bro uipment in the US)

AA0E
2006 Apr. in Las Viegas

Displayed at the IBC. (the big international exhibition of broadcasting equipment in the
Europe) in Amsterdam

At the IBC2 n Amsterdam, NHK succeeded in an international transmission experiment, in
cooperation with BBC, RAl, among others

A live mu hannel satellite transmission e iment is performad at the Open House of the

Ls] i
il Lk MNHEK Science & Technology Research Laboratories

Recommended as the inte ar igh definition television system by ITU-R.
{International Telecommunication Union Radiocommunication Sector)

May Transmission experiment via terrestrial waves succeeded

Jul, Public viewing at London Olympic Games

2014 Feb. Public viewing at Sochi Qlympic Games

Jun.  Public viewing at 2014 FIFA World Cup Brazil™

2015 Jun. Public viewing at FIFA Women's World Cup Canada 2015™

2016 Aug. Start of test satellite broadcasting of 4K and 8K “NHK Super Hi-Vision"

Aug. Public viewing at Rie de Janeiro Olympic Games

2018 Dec. Projected start of 4K and BK satellite broadcasts

17 : NHK #&Jz 8K FE 5
(A © NHK)
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Receiving fees (tax included)

Fee per Six-month Twelve-month
Type of contract month advance payment advance payment
* Satellite contract includes fee for
Termesiial Aecount ranster/ ¥1,260 ¥7190 ¥13,000 tarresirial contract
e * Recelving fee In Okinawa Prefecture Is
Postal order ¥,310 ¥7,475 ¥14,545 different from that In the rest of Japan
*Viewers can choose thelr payment
Account transfer/ ¥2,230 2,730 ¥24770 cycle: every two months, every six
Satellite Credit card months, or every year
Contract '
Postal order ¥2,280 ¥13,015 ¥25,320
. . Financial .
National Diet Government Independence Audience
Receiving
fees

Approves Appoints
NHK's budget governors

B 19 NHK Ugifigs 257
(I * NHK)

'

Total operating expenditure

\ 31.2 billion yen(4.5%)

7020 === Processing of receiving
billion yen

Total operating income

I Receiving fees: "] Program proudction and

689.2 hillion yen(96.8%)

[ Other income:
22.5 billion yen(3.2%)

711.8 &

billion yen
73.5 billion yen(10.5%)

B Reception services :
3.5 billion yen(0.5%)

Receiving fees are the main source of income for NHK.
[0 Public relations :

6.9 billion yen(1.0%)

20 : NHK 2017 A5
(ERIPE © NHK)
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transmisson (international) :

contracts and fee collection :

I Program surveys and technical
research :
20.3 billion yen(2.9%)

Management and administration :
26.2 billion yen(3.7%)

W Financial costs, extraordinary
losses and reserves :
5.6 billion yen(0.8%)

Program proudction and transmis-
son {domestic) :
534.5 billion yen(76.1%)

*Numbers are rounded down
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IR AKIBK HYETEE -
Japan’ s Roadmap for 4K/8K (published in July 2015)

Rio PyeongChang Russia Tokyo
Olympics Olympics World Cup Olympics
around

2014 2015 @ 2016 12017‘; 2018 2020 2025

4K / 8K
| Test |
_Broadcast

. (BS17ch) |

4K Test AR s
Broadcast || Full Broadcast}™

: 10 channels |
4K Test ——— . -
Broadcast

IKTest )i
Broadcast
4K VOD
Trial :

K Test ).

RHCP: Right Hand Circular Eolarizafion
LHCP: Left Hand Circular Polarization
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2. EIREHEEEEMILLEE FLE
3. BRI LR AR
4. 5GHplEs EEDIRA LA
5. EIRSSEIRRE LT
6. EEM NTT 4845 AL
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beyond

Connecting dreams, for a richer future with 5G

Value and excitement Value co-creation @
to customers with partners

Te% Benefit Contribution to
Convenience industries 62
- ) Solution of
28 Enjoyment social issues N
e Surprise Regional vitalization -3
"pq Satisfaction Expansion of .
fll #.% Peace of mind partners’ business i
T, e Faow e = =g =gy
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LI PR AR -
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5. Solution co-creation : fi#} /2 ikGAY & R -
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Jr2 2020 FEIEF s -

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
. I Requirements l Proposals "Speciﬁcations]
A A
WRC15 WRC19
Standardization Rel. 14 Rel. 15 Rel. 16
Study Item Work Item Work Item
NSA
NR Phase 1 NR Phase 2
..............
Research Project EU Projects
............ >
______ IMIF 5GMF PoC Trigls
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Trials - —p (a1 0
5G Trial Sites
NTT DOCOMO . B o e ->
Commercial 5G commercial system development
e ——-
System 5G co$7ercial
development launch Enhancement to 5G+
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i NR REAEBUA SHEL R MR SRS -
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Realize User Centric World
Social Infra., Safe

3 citi_ & ASGLE e ~n' %ndustrial
perie \ ’ . Promotion
T "auw 56—/ ——

5G Network to Realize the Vision

Create Additional Value Connect Various Things
Provide Excitement <
Unexperienced before 5G Usable Anytime, Anywhere
Improve Customer Satisfaction High Quality, Long Life

36 : KDDI 5G fE&
(&ERFJE © KDDI)
5G F MR s -
1. JHH5G TTHEAE Non-Standalone 4242 T » DL EPC £%48 > f: i% 4 LTE RAN
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o ELATEE 5G Byt ¢ s MR F] 2 20Gbps K Lk 10Gbps 2 M5
7482558 eMBB (enhanced Mobile Broadband) + K# 448 mMTC
(massive Machine Type Communications) - 43 E5{(4E ZiE Low Lat. » A
Fefitsz G dm ~ 202X 1% K7 5 gE 22 1 (I 2E = ] 5 URLLC
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Connected
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UL uL
Max 10Gbps Max 10Gbps

Low Lat. eMTC
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E2E
URLLC

Existing 4G Bands

—| eMBB scenario will ~| Massijve Connections
be subported bv Rel.16

37 : 5G S& At
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FUFH 56 52T SR RSB DA -
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® RZIFW AL Emergency Rapid Mail
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KDDI [F20-{#7% - {E G EHRGG 2o BRI - 3% 2RI E AR S,
WNEE B R - — % n] % 200 {E6) -
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% -

KI5 % %48 (Public Warning System - PWS){{t 3GPP HYEEAE » ZEESL
ERERERE S (S SN BHEAER RSB A e e,

HIEE - F H A ESREHCTEEHE R 240 (Earthquake Tsunami Warning
System » ETWS) ; ETWS & H A IE H A AR sk -

Tsunami
Earthquake
® Disaster p

AR Simultaneous \
§ || Transmission

-~

Nation «Municipalities Messages Transmission Only
(Publishing Disaster/Evacuation Information)  Transmission Within the Related Regions
Japan Meteorological Agency Process 2 Not Transmitting to
(Earthquake Early Warning/Tsunami Warning) Other Regions

38 HAETWS
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® \oLTE
VOLTE §EiEkin&s 99% » N TEARECEA] > H AT{E T HEIAE2ACHEN
e KR Ry 50% > it IBRAE GBI = T - BEZRAT S0%HY AT VOLTE
Thie  EEAEIR S AT RS - ATLAEIRE ReR nge B - 3AE au Fl P&
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BRI LA N
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o ?
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75 o
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3. 3 56 S » WIS AOID - R - L 4G FHRE
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