Eﬁl—\

ﬁEf_bl_j::tT'
—REPEER Y FD—U DL EEFEE(L—

ELaaBROERFEREEES (ITU)

EERRAMEICHD
[1&#R]

On the Appointment of Mr. Seizo ONOE as Director of the Telecommunication
Standardization Bureau of the International Telecommunication Union (ITU):
Evolution and International Standardization of Mobile Communications Network
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5 _ guresy of Dr. Martin Cooper
BIEL SRR 7 —BiER
“DynaTAC" Til&&9 % Martin Cooperf
(1973%4A3H@=2—3—% - Ty XV 65&H)

MU HBEESY - AL L TCAY— L7 CKET
LFBICHBIEES -2 & L CREMOREH LV S
VAT LHI9834E 10 IS —EXERIBEL TV A,)
ZhIxt L, ZORMASRELEROTE LM EREIC
FEE R L TR LA TR, Z0HhiE, %
EE bo—F% (48) ® Martin Cooper KT, 1973
Fl2ix7a by A FofEFEE TP TOTE Y
AML—Pa vl (K10 E5H) 2L Tw
%W R, BRI, BEEESBHOLY 2 PO
—N& b E 25 Cooper K& BEWT LHERIZETE N,
10 FEEDO L) IR MIC&REE SETHEW.
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7B, it Martin Cooper K1, bk L7z 1979 4
WCHARTEHILES N Y A7 LOFEBRICE L 2EEL
HELXGBETIZEA OB EALLY, 1983 412K E TR
sy A7 A OEFUTEHBL L 72 AT & T NV
Z2HF @ Richard H. Frenkiel IX;, Joel S. Engel X, & O°
1981 445 1986 I THHKR B L S e o AT A

m A B ®| i

IN—hFTy T 7O b 3GPP/3GPP2 3G D
HALIZY 720, ITU K L T&E S W-CDMA 123 %
HUDOREDND > 72720, HATEEEER T 2% —2I127
LLBESE U, Forzn, BAR, RN, KE, @&E, fE
DOIEHEALEERI A5G L& vy, 3GPP (3rd Generation Partner-
ship Project) #1998 4F 12 HIZ#Z. &N, HZED S OfRSE
% HAT—D D 3GPP MR = WIET AMEERITH) 2 & &
Zmolz. 20 3GPP OIEEIZ EOSE~OSIIL, ERH
WoOREFEL W) ZLETERL, MAERTOSNME 2> TWw»
A, [WERIZS ) —2 D 3GF-FE A TH 5 CDMA2000 D F
M2 WET H 72012 3GPP2 751999 4 1 A IZik &
7z, INSHOFEOEEN, FHToMER & & b ISHT 2 e HiT
HBEZFEET LR L, SRR TETEY, EESH
ToAT AR [ R0 45 MU O R HEA LRI O A e & L CHH ST
W5,
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Brooklyn 5G Summit 2018
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121971 FFICH g, KEO AT & T ~OVHEFZEHT % 55 1
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kiel [ & Engel K3 & F M CT\wi/z, B2, 1973 41
Cooper KAV MEH R BRI CHOTTEY A ML —
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WIZENVT VAT ARBORFHFTHH o725 1,
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TDMA (Time Division Multiple Access) ASEIZH V5
N, BRICHFToESINERY) V- A2 Hw5
CDMA (Code Division Multiple Access) 3 A &1
2. T8 @EEY—EADEEY, 2GDFERET AT A
BTy T =Y REOAHA D EA SN 2
D26 T, YATLAOZU—NUFE—% BIgT L0
B E DD o 7275, KEEAIZEE Y A7 205585 - EA
s, IO GSM (Global System for Mobile commu-
nications), H Z @ PDC (Personal Digital Cellular
system) *”, KE @ D-AMPS (Digital-AMPS, #it% %4
1S-54, 1S-136) & 21238 A & 1172 cdmaOne (B4 %
IS-95) AREMR T AT LTH-72. 2026 DEA
EERNZDOWT, B FIKIEAS Webinar #i# 128V TC
KDL HIZHBERENT VS,

[2G 127 B &, B LINIZY AT ADEASN,
=7 VOB Lo TERT L7 — ADnHIED 7.
FERMEH L72VoD, I—0 v /8THEE (GSM)
o7 0w HTHY, 0 GSM DRIZHEELOE
BRAEHE L 7 o CTHEFUC IR DS 0 72 S e DS—H/RKE AL
FNCTH B, FEARMIZIE, HARLEEZ RS SRR
L7ztwnw)HZeThHD, 12(a) 1Z7R"9 £ 912, 1998 4
DI TEMFRDOL IV T IMAZEDH H GSM #* 2G (Dig-
ital) OFHLULELEDTEY, R (FM(Db) T
I —avsx, 7TYHIZBWTGM A9 EEL &5
HTW5H, ZORET, HARTIZPDC A72G & LT¥
kLo22&), HAOWEZIFTH—-—EAL TS
PDC 28D 11% # o Tz w) Z &, 714 ¥
T NWVALIZB L THARIZHEA TV EE 2 505, FD%,
GSM DI IZIE DS - T, EWwH TR NIE GSM
WZEESNTWIBIZ 72, Solfdiz7y b7
¥ NEIET7: GSM 1, BotftoEiEfbicd K&
7]

5.2 3G, 4G, 5G HHADIZHEILIRY)RY)

3G TIE, M7 72 ) & LT CDMA A4 E
AEN/z, BISTry N TF—FERICFLL T, #EIeZ
T boBRM % &, wlil, BhEbE X5 HEA LA
ftvizz, —7, 3G Tld, HHM—EEDOERIKE 4
HEEL o7z ITU IS EOIREN 2 SN, wmiH
WCBEHEOE—- F2FEo—oniZiE b | CEHE I/
B, L L CHBEO  WEROBEKIHEET Ak
2 7% o 728, £ % H % 1Z W-CDMA (Wideband
CDMA) ® & CDMAZ2000® @ =212 & A7z, e
2 Hig LRI BRI 5] & LR A RSB 3T D
N, ZOREREICEST.

3G DIEREF M A REFIF N3 HT 72 % TR S Nz,
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Worldwide cellular subscribers by technology, 1998

GSM
44%
AMPS
23%
Analogue
30%
Digital 70% TACS
5%
DTE\I'\\/IAS PHS NMT
K 0,
6%  CDMA LPC ™o, 2%
2% 1%

Source: 1TU adapted from Ericsson, GSM MoU, CDMA Development Group.

(a)

Worldwide cellular subscribers by region, 1998

Europe

GSM (89%)

Analogue,

incl. TACS,

NMT (11%) -
<

Asia Pacific

North America GSM (35%)
DAMPS/ CDMA (14%)
TDMA (27%) DAMPS/
CDMA (9%) TDMA (3%)
GSM (4%) W Other, incl.
Other, incl. PDC, PHS,
AMPS (60% .

( 2_atin America Amrica J’-AC(?B(I;S;AT

GSM (88%)
Other, incl. TACS,
AMPS, NMT (12%)

DAMPS/
TDMA (39%)
CDMA (5%)
GSM (1%)
Other, incl.
AMPS (55%)

Source: 1TU adapted from Ericsson, GSM MoU, CDMA Development Group.

(b)

12 HRICH TS 26 OERIKRR (OITU (Figure 3 of
WTDR1999 )]

N7z, ITU O/ CTRISE & N7z F LA % TTU A5
BICBHRT L #ilz 7L —0T -7 OE ) T
H o7z FEBIZIE, W-CDMA AEREER D 72 @ 3GPP
(3rd Generation Partnership Project), CDMAZ2000 f:%
D728 @ 3GPP2 IERFH LS, £70Y =7 b
IZBWTHH D AT AL S L%, Fl&EktE 8
v M7 — ¥ nk % fE{b & & 72 HSPA (High Speed
Packet Access), EV-DO (EVolution Data Only) #%
NENEEL SN TN S,

3GPP D LRIt DAL DRV DWW, B RN
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LN TW5,
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A compromise was agreed to adopt both concepts,
where W-CDMA is applied to major frequency bands.

e Paired band: W-CDMA of ETSI Alpha group

<= FDD

e Unpaired band: TD-CDMA of ETSI Delta group <=1 TDD

e Additional objectives
- Low-cost terminal
- Harmonization with GSM
- FDD/TDD dual-mode operation

- Fit into 2*5 MHz spectrum allocation

Paired band
Japan | | HS | IMT-2000 IMT-2000
MSS
1885 1895 1918.1 I 1980 2025 2110 I 2170 2200 MHz
Europe bECT . IMT-2000 | IMT-2000 s

996 2010 \ 2025 2110

2186 2200
MHz

Unpaired band

13 3G DARE LTEBE N W-CDMA & TD-CDMA OB SRR B

s, T ITIE, REERCs ARSI, Foh
TH 7% W-CDMA & TD-CDMA O 25D A Tt
FTHoTWw K BEIZHAE LTk W-CDMA
2D TBY, TOHAIIHREFSTEObRVERS &
Wy Zens, Faxs L Td W-CDMA %873 5
T OERICE Db o 72, TD-CDMA HE DM ETH - 72
=AU AL EREE S HitERR AT L L b, F—
Oy /XDFRL =5 L5 nB0nA LTI LAEVERLE
[z 0 Ay, W-CDMA JRZHRL L T EAREDL
72. W-CDMA E#lAGHLELIAT Ay T —=2712DW0n
T, EFRPIZIL2S> T A GSM R— Z 2T RE &
ST EHRFERLL.

RixIZa —ay NOEELFEAETH S ETSI (Euro-
pean Telecommunications Standards Institute) T
YL T oM AR L bUELFEREZBESNT, #
MORICEMEL LTHESINDD, W-CDMA &
TD-CDMA oW 2 L7z LT, 13IRT L9
12, FDD A3 GiikH 6 B~ DO MR nETH: %
Ly y EEMRD S EANOEZETHNS T
) 27 THIO WS (Paired band) % ffi9 HzN) L)
O FEW A 1213 W-CDMA, TDD A (Eh >z &
ThY s TR %Z 5T CRE U A% (Unpaired
band) %9 75X) M) 0¥ EGE 1213 TD-CDMA %
i) Z &It

el AT W B O BT R 12 BT, KliE o
Do THNmSF L TWIZ0RRES =X AD
Werner Mohr X TH 2725, ZD#%, M bR_ENDH -
T, IEEE ® Communications Magazine (2 ITU @
IMT-2000 fE# A > % 7 = — A1Zx6f 4 % 3GPP i+ %% %

EORFORL P ML, BES N, FEH OB
WWESHOREV) ZET, 2oL EDMEIIEA > T
Wo 7z, 2Ok, 4G 2T T 3GPP2 @ CDMAZ2000 &
DFREFNH B DITIEN, TOB, DO THILLTWwi
W-CDMA jk & TD-CDMA iR i%, 3GPP fhft& LC—
Wl oTWAHOT, FHUMHE L Tiio7z. ]

3GPP @ W-CDMA & 3GPP2 @ CDMAZ2000 o i 5t
WM—CIANT 72 aam kit lc o v, B ERITKkD &5 12E
DIEOLNTWD,

[ TG — A 2 &) Pesd B 7 &\ ) B R T OO i
1Z, W-CDMA & CDMA2000 & O O i#Efwil 7% - 72
(M 14). ZAUCBIL T, ABI2DDHT, EHELHEE
EVAWALREGEBM LD, Bl rwv, &
ZT, ARL—=F WAL WALRE % L2), Ihdk
W7 H D F AT R, F&FIZIE, Operator Harmo-
nization Group #%, Harmonize %S L, HMinyZ%%
H75 % &2 A & LT Harmonized Global 3G Technical
Framework &\ ) 123 E - 72,

I OMEE LTI, £, AL =Y ELToOHR
DY (K 2 &%} Sprint, AirTouch, Bell Atlantic 7 &)
MHY, P REmIC R DL E, TNENDNY 712D
WTWENRY Y RBEAALZHEmIC o7, £LT, &
Rix, NI FELTOREFOFVHEO, FEEICHINE
W7 iEmic e, MAMIZIE, ZoFFEfro726, b
9 3G DIFEHEIIFRAI TERVOTIILE LI LD
Holz. WmEIL, FHEFOFVIIRE DOV L &8
HoT, MEEXBEODLEVHIRIZT LI ETEHELE
7o, —OOWFHEHEL HIF L T\ z0 7228, FEBIZITHE
BOBMPHFAET HMFERICR o722 LT, KLt
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ITU Proposal

| | 1996 | 1997

| 1998 | 1999 | 2000 |

W-CDMA vs. BDMA

Japan

In Japan & us
'‘ARIB Korea

WP-CDMA

In Europe
W-CDMA vs.
TD-CDMA

UTRA/ W-CDMA
I

Harmonization
W-CDMA vs.

Europe FDD: W-CDMA CDMA2000
TDD: TD-CDMA
OHG
W-TDMA jetc. = .
e ETSLd harmonization
Is 2Mbps needed ? nformal :
dialog E
us cOMR Wide-band cdma2000
TDMA: UWC-136

14 3G IZH T 3 HRE—IRLEICE VT /-5

FA—IZHNTELDIZIE, OV LM ZRELRLT
X ohnroi. ]

WA, 4G TIE, ¥V F AT EHENOME D 5w
OFDMA (Orthogonal Frequency Division Multiple
Access) 2SN ) OIEFLT 7 A & L CHIZHRBE N,
LD XREEEE O AN % EE L SC-FDMA (Single
Carrier FDMA) 285 sz, /2, BT 7+ %
HWTHEZE® 4T MIMO (Multiple-Input Multiple-
Output) = H 8 MM W B s 2 WA THEHT %
XX YT TV = a3 v EOFATOE A X ) B
EEBERDPERL, 77— & #EOSHLIHED 2D -
oo M, T2 EEICHIFSH S SO0, REEE)
TIoT MUFICHEH L L 72l b EA ST 5.,

¥ 72, 4G TIl%, 3GPP ® W-CDMA N U 3GPP2 @
CDMA2000 ® = Z N D FEH & LT LTE (Long
Term Evolution) 0" UMB (Ultra Mobile Broadband)
DEREBISE S N72AS, UMB IZFEEE SRS, LTE HiME—
DFELINTAZRL B ofz, TIZ, VT VAT ADH
M ikZoFAHEE Y £V T U B IETF T 5, flx
1X, WMAN (Wireless Metropolitan Area Network) &
LCEL OFE - #gIEA Sz WIMAX &, DK
A5 3 WIMAX Release 2.1 Tid LTE $iflr 2 #H L
THh, PHS O KRR LTS FTH 5. HIZ,
LPWA (Low Power Wide Area) fiffi®>—>& L T
LTE-M & 1 E 5 5 T — M1 % NB-IoT (Nar-
row Band-IoT) DEANEA Y, FEFASEE W o
% LTE 2f#i9) LAA (Licensed-Assisted Access) 7 &
DEEHHTEL.

3G 5 ACANDTA FL— 3 v L fEELOIRILIC
SWTC, B EKIZAS Webinar #iEICBWTUTO X
IRV ESEN TS,

820

[4G X, & A EEO T—DODOEM| NI A L 72 1AE
EERD. 2L, FNIEELOBE L) L)~ —
v boOmn, THOBMIAS X250 THLEFEHLE
BEET, ML o7

W-CDMA & CDMA2000 & ¥ K JIR¥ % & 5 &,
CDMA2000 i3\ bW % cdmaOne CKETE#E{L S 7
2GHLBD Y AT ATHEAILIS9) L OBMEIFE
CTAL B DBIEFIZE o 7228, W-CDMA 137 7h
L 2G ML ORBITHHEE R WIRIIZH 72, Ll
W-CDMA Z GSM ® a7 %y T — 27 %ffioTnb &
W Ty N T IBHLENH) Z LT, FHEE»D5S
2L Th, GSM iZv:9 1L W-CDMA ~E173 5 Z &8
HiECTH D, ZORREEZRT I ENTECNT, 7272
L, FEBEORITIZIE 10 4F W 25520 o 72,

D& IR A S, CDMA2000 D4R L — % 705
X, HY AT L05EFTHSH UMB IZERHET, W-
DCMA D5RIETH A LTE 2T 5 &) FEED
IRWZZEDITTH 5D, mADIFEEITKED Verizon 7
5 Td o 7z. Verizon %, 1990 4 A% # 212 W-CDMA
& CDMA2000 754> TWA L XX FZHIELTHES
9, Mo AirTouch, Bell Atlantic 72 EWEHF LT TE
TR TH BB, Dk, CDMA2000 O KD F
L=l ol ThHAbH. D Verizon 75, LTE ®
BHE kDLW T e RERE/KE %> T, LTE
M35 CDMA2000 XL — 2 A 2 Two 7z,
B UMB 28354 R =7 3FEZENR LR
LTE~—&fkashpZ bt o7z,

AGDOHH) —2o0MliE R4 &, RO T 4G &
FRITEPRLZIT AN NDITTIEZR L, 36 TKRE
LG w LioA L —4 13, FOHEKIC [EIZERWE
BhHbHESo>TLLoTENL] L) LT, bk
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Advocated the Super 3G concept for the smooth introduction of 4G.
First evolve 3G, then build 4G on top. The first evolved 3G was called Super 3G.

Ideas on migration to 4G (3

Scenario 3 :

First evolve 3G, then build 4G on top
— Extensibility is greater than Scenario2
—Cost is lower than Scenariol

(Innovative 4G evolution possible)

NOwW

26t May 2004,
ICB3G

4G Launch
(2010s)

e =
@—»ﬁ—ve—va
SuperiG-

213G : The name of Enhanced3G called in DoCoMo

4G Evolution

~ nrtDoCoMo

15 Super 3G concept

PEZTANTL S 2 %L, 4C o2 LD L) I2ED
LI DONTWAENA EEEL WA H -7z, BlE LTR
TIEDORNES D &, LK, 4G OFFFEREIZIEA LA
HTETEHY, 2002 4£121% 100 Mbit/s, 2004 4F <6 W
WX BEIC 1 Ghit/s B O EM T — 5 fmEFEBRICHEI L T
Wb 7EDs, F0—H7T, 3G OEHY— ¥ 20K
AL, R PTHBIIZTANTY b2 2—0
B2 e o 22k LWIRIEIZ S - 72,

DL % 3GoORBEEBLT, YA T L—vary
FTIVF %R Lo ) RTLERH L E V) HEHEIE LT
AT ED S, 4G 2 T 15 @ Super 3G con-
cept (3.9GIZHIY L, RIZLTE 74 5%) #3RIBLD
FTTH5.

W, 3GPP ~NRETHEMTIE, Y AT 4%2KTH
GEELCEXZILTE]l WY AT HFHELTBL T,
4G, H DL, B2 —HHFEE LT 3G @ long-term
evolution & W9 BHEZ o7, ZD#, 2004 4F 12 H,
B2 B ROTENY Y, FRL—F 264E LD
IZ LTE OBt 2 - E L 72%. AL LTE #°
T=0TATLGIZRY, ZOFE LTE NnH0HL
LIATHDOND LIk >T, EFRTIZLTE »358E
W2 EREIC o7z ]

AT, 5G TIE, H—Hi & 0 EEOHEM oM A
HCH M AT I EPEBEE o7z, &4H
LWHESDOMART 7t A FA & o 2 B—FAfIZ L - T
REINLZDOTIERL, 46 OHlTE~N—2 L LKA
IR EHMOMAE TR EL Y, IV ELRED
EVEE T O b AE L CEEF SN Tw s @, —
75, 5G DiE#ALTIE, 3GPP I2BWT, 5G 257zl
A&7 NR (New Radio) OFiflith#ke, LTE %
N—= R & L7HAM QYRR TS S, Iy OFfE#EAL

ik (Release 15) %% 2018 4F 6 HIZEH L, Z D EMkAL
T (Release 16) 2¥20204F 6 HiZse L7z, 72, ITU
2B WT, 25 M2 IMT-2020 #E# 1 >~ %
7 x— Afhi L LT 2021 4 2 HIZARR P S, BASE
FoE%A R E RGOz EMRANOE RS EYE S
5.

L2 AT, 5G %, BENBEOAL S TEEMMET 7
L ADTEE LTHFESRTw AL HD, ZOHT
LFHER A LT TCWD. vV Y AT AOFEH#E S
WAL, i, ZOFPFEEIIEARAL T &) b
LY FiE, 5G FTIIHWTE TV A, EIEHEKH O
BERV T MY T EREOMRELR LT, FOXEOMAT
3D MLy ISR LW REME D BETE 2w,

ZDEI) %G IZOWT, B LERKIIARS Webinar i#if
WBWTHTOL)IZHEREN TS,

[FEIZiB 72 4G 255G ICIIFCTE) oo fzdr & v )
E, EHELOFENE LTIRERIZAG S50 EER,2D
V=LAV ABREILERY, 4G T2l SN IR
EHEDS, 5G CHENINT IR b Lidhl, T0F
FVVTNVAEY V= PRV TWA, D 5G IZDWn
TlE, HLERT =0T, WAWARBEKEE)
NAHLHIRY, TLIAsERDN»SLFEHEHDS
LB o725, TIUTIZREWH EECWEHOWMA S -
2bDEEZTVD,

SGHBEDHNWT =L ol MET H7-0D12,
FAHFESIN L Tvb MWC (Mobile World Congress,
RE)HEEHEE R D O S N5 ER A D GSMA
(GSM Association) 23EME T % F i K OB HEE
T ORERE) BV, S#HER S5 Daly
News DNy FJ4 VIZHBLT 5 [5G] &) Highz 7
7y hL72E A, 20134E0 5 2014 FITT TR &
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Myths about 5G
o F

gl 5G SIM

5G Core Network?

People are trying to jump on the 5G bandwagon.
»For 5@, all things need something new.

(a)

a0 yre~2C
o, &

-

cryption &l
e |etwork?

Let’s get on the 5G bandwagon
and create new business models
through the collaborations across industries.

The cross-industry collaboration will be the key to success for 5G.
6G discussion has begun: Hope to discuss standards for sustainable further evolution for 6G and after.

(c)
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In 12G era, there is no border of standards.

(Automatic protocol negotiation even for radio interface)

Even if radio technology evolution continues, hardware technology will
be established that allows to change the interface and processing by
updating software without sacrificing cost or power consumption.

All-photonics circuits become inexpensive and versatile COTS.
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The mobile network has become from minor to major,
and to ordinary networks. It consists of various elements.
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