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EUROPEAN COMMISSION - PRESS RELEASE

Horizon 2020: Commission proposes €80 billion
investment in research and innovation, to boost
growth and jobs

EUMNEE T 652D RR :

Health, demographic change and well-being;
 Food security, sustainable agriculture, marine and maritime research
and the bio-economy;

Secure, clean and efficient energy;

Smart, green and integrated transport;

*Climate action, resource efficiency and raw materials;
"Inclusive, innovative and secure societies.
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ITU-T Y.3001:
Future Networks: Objectives and Design Goals
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Figure 1 — Four objectives and twelve design goals of Future Networks

13



AN L ARy NI — % R
TRIDARARN—RERIZA T T-




SENY BT SHRFAERE(L): it

BITT A #5EA

hHIFEX=E Kyushu Institute of Technology

EARRZRR DD

( )

TRIE. HAFNEHTICHITLHEETICEATHIETHDS

\. J

FRFEECITER ., BEN., BTN EGHSHRATET S, ZLT.
ZTDEBTICHEITHEERETER L. BIELTHRIOHNDEIEEZREIC
IAH5ETHB,

BHRBIEFAICEAT HERD ] :> l <: ( HEeEBROBIOEER
EQEXREBDZHMEDEX | DiEK
IRITOHIFIEH T TODEREFTDESR

A 4

[ HIWEHEDRELZLAIREICT DRI ORFENADLE ]
RZERORESEHEKRICEY . E<HT-EHE LEHERMT DRI

15



SEMY MO SHRRAERE2) : B8

BRBEEROZHTHRNGLTER | S

TR B ECEIS L CA SRR EERT 5 R RO
NJ ST AT BREIE S AT LATICBIT BRSO | I

HF—LIBREE
(20104£78)

1 A&
B>

-BERBEICHTIERODELGLLIEMNRUVENIER
BEISELEIRBA R . BN BRI SICXRD, FIRDIEDRSE
- KRERFEERICRITLERBECATLAOEE S

B BN A]

2010.9KEFCCIXERTFEH —E R (TVHUE., T4V LAIAIF) ERELLGHD, F
=RV ARAR—XFIHZEEFA,
-2011ATVIRTARRAR—RFIAD =D DT —EIR—RAARL—2EE

-1 RY - BB (SRS TOR D EIR s E L EGRICREG 57 (i) 268
HIGZE = FI| A
R, REROERTERFEEZEBELTHER. EROBES

16




VR A FAR—ZIABEDEEEIM

Kyushu Institute of Technology

JI'I'

. *E: FCC & ;R BB i =k
— 3;10:-95 23H . FCCIXTVART A R RAR— 0D #5225 F| FH
o]

o N : CEPT(The European Conference of Postal and
Telecommunications Administrations) A& &1 &
- BHICERtZBEIEL

« RETEHKXERZRDOTIVEERAREHTFICSWLWTHIBZEDZE
EFrRIVEFRALEDY ZTATEROMAEROSHEEH

EDHLNTLND
° EK %/\?&_é
— IRDARAR—RFRDEERERAZBIIEI -ODIKRIA
RAR—ZAHEHESEE |75 (2010598 ) o

KEZHRDIZ AFIVR OUAR—IVIZTTIVRITAFAR—ZXD
HIEEHEATINS,

717




BATOTVRT A RA—ZFIAARERISOVT N

BT AFiEA
Kyushu Institute of Technology

NHIHFEXE

« RFCCOL—IZERALEEEDBEEARTOIVIRT A RAXR—IF HaI6elE

40 Antenna Height of Re:fuired Se.paration [km] From
% Unlicensed Device Digital or Analog TV Protected
g 30 Contour
- Co-channel Adjacent Channel
- Less than 3 meters 6.0 0.1
w 20
= ® 0km 3 - Less than 10 meters | 8.0 0.1
% 0 o 6km 10 - 30 meters 14.4 0.74
[

- m 14km

=]

§ 2 2 ;5; ié g% ¢ g g g “...the metropolitan areas, as well as rural
= Lfi; ©CZ g™ 3 é 3 E Z areas, in Japan seem to be a good market
” = for TVWS devices. Since heavily populated

Fig“remmwﬁ:;zfﬁiﬁfh of Japanese areas generally demand additional spectra,
_ TVWS availability in Japan is likely to be
° N = N =LA
7/Tz_'ﬁé'i3mu_|:®iﬁ = more encouraging than that in the USA.
— HR. fLIET 144MHzF| A AT BE
- ZHE. B8R, L5 TI96MHzF| Al 58
— {li& T180MHzFI| FH AT RE




SEMYBTL~SHRFAFERRE(3):5

BYBETAASHEILZ R

TR

- FELREFIRKRU T ILEA Lt o7 B
-FRIRARINILT J R B

- BRI ER B E I i

-RIEINILOT . TI)—a B

EIE B A
AN S REOEE DL
P 0 O A 79 A
S F R R 2B A IS

A R FA R 25 7 — AR — 2

- REERER

B AT R RIRTE DIRELE
BLVEGREICESSIERODLER

19



EFEDERIANTBDEY A

EFEDXRE

i

SEImPIIRRAREDORBELITL T, BET DA F 257 LBEEZFRRICTOFIE

/—~

ZEREL. EFHABETHZDHOFLZAMERZETI,

| EFERBOL-HOMEBOIE
LR OERAS SV EDRBO-HICIEEZES LIV AEZSO-HEE
ENLETHD, TDEHICIF. BEFRFOEDHNLARRARTHY . EFEH
BO-ODHEDEBNZER. XIEIT HEEADNDETHD,

(—#1) T Lo LiRE 22— (KIAI) )
—EPEEEICSAESE RSB SR A —
NINBEIRD R 2A—2FERRETRs  KIAL &
{&22&5@%?5 %f’t

KEFBEERE 408Kk 6 1 8HzE>
OSBRI (ER. =HkiteloE)
SMEFERIP T T — 3 VDR

O ERERDETE « it

20




B IR R EMETICH TS RBREE

ARTARZAR—ZDIILTEEAD
BT 2=k

[ KIAMZR DT, TEE3BNEIGEEMETICH IV TEIIERZTE ]

I~EI'37 ITRFE L F— %

_ 4
5 _‘a L1 j( —+ !&}! ﬁ}}miang; ICT

« LM ITEKFE

The University of
TO?QT A Electro-Commun .
I.PJI"UTECI'.E NOLOGY ‘m

CENTER Co., LTD.

Tnl'II

21



RITARRAR—=ZADIILTEEADER

BT A ¥ EA

hHIFEX=E Kyushu Institute of Technology

10Mbps

1Mbps

100Kbps

RIARAR—REH
V2V/V2RiE (S

KEFA

ENAILRYET—5

HIRD
V2V/V2R

‘15

100m 1Km 10Km %

(0

RITARAR—REFRITAHEIZE>TIHRROEERM - IREMEEIC
LERTKY=EEEE TLIY KRB EDRIEMNAIREIZE S,
o2, KEEFFIATREELHY .,

/

V2V: EHEREE
22 V2R:IREREIE |22




RTARRAR—=ZADIIVEE~DEH

Bk ¥iEA
hHIFEX=E Kyushu Institute of Technology

R A R RR— R (B - 2RI RIS TUVE UL B %) 28 S FI
HILI A EES BT EERNEREL. BEYYEZ N D B ET ARG

Frial A L TR
FrrI)LB] X X N‘ ______ x | B —— >
reane LT I sfET 2
> 5=
Chicopee ﬁ:‘, 2lm, a’
Westfield C
AL
e

FYRILDERKRREDAT T4 TR VT —OE MDA A=

FRYDFFEICH, SESFLEY-LAZVILTITIR 1M

D H@BET7TIVr—arntEz | BLIREEEN TR 7

23



[TVIRDARAR—R 1ZFRALE-EEMaJ =—T47 &1E

Kyushu Institute of Technology

1ow vy
-
Riia

.'nﬁxurl'
-

" LD o
- Pt
IT R LS 0
N

3
A me M Ue
e

mOone
il

[0)

DD ZAEM (TV) I BEEZ VI T TEREEM

24



L7-JE4R 68

hHIFEX=E Kyushu Institute of Technology

Receiver Transmitter

\ ! |
\
\ e

Ty
\‘\. lv \

T —43 FHUSRP2




BT AFiEA
hHIFEX=E Kyushu Institute of Technology

#< 10 SR I HERR SR AT NS (F00FE)

AT Oa R Fh 24 53 H31 H
122 e i = U B PR AT ST M A i X
LD EL | 477,480, 481,483, 486, 487, 489,491, 492[MHz]
ZEHE )] 40mW
2l 7 2 GMSK, DBPSK, DQPSK

26



[TVARITAAR—X 1EFAL-EEMa =747 8EL

BEoXFiE A

NHIHFEXE

Kyushu Institute of Technology

-

"ElELIREZHEIL, EEERNHERETVRT A FAR—XZANTRIEEMITEE,
" TDREFEMTIRFAEDERERIL. FTrRIVENYEZ TEISEMEL

BEZRXF)—=
THERE

1RFIAE
HERSEE

[ZERO#HF]
AMNJ—SVTHED
TS54<) EREMEFRIE). :

B 1S B (7).
- X EERGEA)

AMTFLaLIRE
2 5—(KIAD D
B AIkYRE

%) BELLAN)—SVJEE

) GUIZ T r—iay
(LB TFvRIVIKEE/ BERTR.
THTERDMEFRERT)

)

HAPDTVRITAFRAR—REFFSEEMIAT T4 EEER

27



BT A ¥ EA

NHIHFEXE

Kyushu Institute of Technology

20 TS e MR e RTINS (TR

GO E R TRl 25 410 H 31 H
P Bl TR GEEREN
LD AR | 282.6, 412.9725, 428.2, 460.75 [MHz]
ZeiiEE /) 40mW
2T 1k GMSK, DBPSK, DQPSK

ﬂ HQII ﬂ* 5 5m

AETANATAL

FEERHER l::wu.:h F Lt :Iﬁ[ﬁ KR Hﬂ [:-T'l-f15-:h DTV 8ch

———————————————————————————————————————————

6: At FEETORMHF v FILAOD AT

Eiﬂ
[MHz]

28



[TVIRD AP RAR—R |ZERALE-EERMaY =747 &1E
NEGE SHTE S 5

BEoXFiE A

NHIHFEXE

Kyushu Institute of Technology

m EHEREEEETNOPRETLBEL CREEMISILF Ry TBIE
B LRFIRERLE, For UEREERFHFrRILTREL, BEFrRILYE
m?'\%}b

?V?)lxlﬁiﬁ’&, A

TX/RX TX/RX TX/RX
ﬁh

Channel A Channel B
H' ’Iﬁ:ﬂ] 8DDF v JLEE A {&ﬁﬁuwﬁ%]

ZACC] 41on Uit 4120 |ZACE . ZACC:IT U7 'lzlﬁzﬁo)fﬁuﬁﬂ
SACC 233:: SACC j:::: SACC (41 M HZ'-EI_'HE-' ’Eﬁﬁﬁ)
SACC: BRHIF v 1L
Datal: 35{5 - kL@ (E
Data2: Fifft - Z{SELEIE |

IRFEEE)

RFIRER R, B |
e TR ILANBRMICER tkflgﬁgf%;
=) ST R VBB | am e

29


3min_J.wmv

oy
TUTF
(ZEERIK)

Kyushu Institute of Technology

Fit. BEAT
(e 0 O A1)

)71
B 15 A

7T
(BE R

il {E& 15 F
FoTT
(EERK)




DAY LR -FTH/A9—1\—2(7/5-6 I\ T4 IE)

Bk ¥iEA
hHIFEX=E Kyushu Institute of Technology

e 7/5-6M2BM/\ T4 EIC TR

. EEEN. 7734
AL m S EROE RS

|+ RSB EEICOEBERE

d |TC7 Z‘j: I%( Hlu\nﬁ%h§§L\:{ﬁ%o
2 HET#912004 |25 BA (Ed#h & #15004%)

- BEIEXRAN, BRORTEICHELLD
ZHRTULEHE
SBE.ROFHODEED

+ BEBPIL LYHIH 2, 7/61 163,

FEI@ITFaﬁ%‘lz/’;‘l— WMTFoNEERBERHECEHAMERE

http://www.nikkei.com/article/DGXNASFK0602L_W2A700C1000000/

31



ACM MobiCom 2012

Bk ¥iEA
Kyushu Institute of Technology

m HfE:8H22H~26H.
BB A RAT—)L

B1EfEF DDemotyi a OFE T,
100 ANEEEDFEESMAEIZERHA,
HREVDHRITACAR—XTOHEEREE
J4—ILFEBRBRRELTEFEHZED S,

B Demo and Poster session G243z M £%4fh,
ACM MC2R journal~MB8& L% 5,

Field Tests and Indoor Emulation of Distributed
Autonomous Multi-Hop Vehicle-to-Vehicle
Communications over TV White Space
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ABSTRACT spectrum grow, one can expect substantial increase in the
Vehicular networking has significant potential to ensble diverse ~ Pandwidih requirements. Eventually, we can expect that such
range of applications, including safety and convenience. As the applications r_mghr suffer from Spectrum scarcity, as has heen
mumber of vehicles and applications using the specially a]:eadyexpenmcedbythedthermobﬂ.e“ue_less comnmnications
designated wireless spectrum grow. one can expect substantial sectors One schution for aocmnndat_mg this growth of demand
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