I ZREIFRIRAWG
FY2023 BEIRS

IFZEfEI B HAWGE
HE#EH (NICT)
202443825H



3

. 74

N

« FRZEMRBH &

« HERRHFEZR
©  WBLRANRED [ERHEROANERICH T BB ENRHEEOH MK
* NEDO MBIREFZIRMI<E D < EHMBIE T/ N1 X LI FRE)

s SHEEDFIHHR
s BRItXDILKZEIEL-FETE
« BZEREREAS VR L
o IEEATEH
* ITU-R IMT-2030 Framework T O $f 1= Z& capability (positioning) M &% &
e 3GPP Rel-19 SA workshop~®M A 51

«  REEIZMITT




(m. BSERARIE & (3

o RFZERIFEIA :
TFINA AOREBEENBEHL. FET/INAADMENO—HILEBTHEIZEH =ZRE
) ShTULSRE,

ERRRNOE#HE RIBX RFHAFv 7
(CLIFS)

Atomic Clock
Chip:"CLIFS”

NELMRRFIFETZRIRIBL
T, SRR DERICLEN TR EE
B SNV ISR B E ARIT O AE
9%

[ RIS & 2 AR A B 22 PR RIELAT (Wi-Wi) ]

GNSSIZFEA T, i FERICLOT
EBICIRRI NI B ZIEIE S 2T 5%
BHF

-~
~~
~
~
~~
~
~
~
~

2 O¢ PR L 7B O A R
\((%)) ————— s (95282509 2)
- 7’ 7’ ~o
- 4 ~

-

=== | — & =
) e L RSt OB T
,,,,,,, P LI A e g At
T BEAIES AL, By
TALBLHEZIEOFEE, O . ams— | —— — s =
+BC LTERCRE G BRI, A G
—BZIRSBIEIZEEL I IV RA ‘

gﬁiﬁﬁ&‘—xd)lﬁlﬂ*‘ybv—b’é?&klt*ﬁ



. BZEREEHWG

FFERIRIEAIIERGEBRZMTEH HH . BITHEER aTgEED
WGHEEFIZIEITHENTHY . FMSFERFETED oI HMH
FITHELTSESA

BB F E 4K
BB ERMABRRED [BRHUERODAMERIZAIT-SEERZ
RIEAE DM ERFE]

NEDO TMEREFZIRHEAIZE D < £FHBIET /31 X & AR



/.J@

ﬁix%?JEﬂR&D | B EIROANERIZRITT-5%EF % B EH
M;
FYR4 %Eﬂ#x 2 IN—

[EHERE) )
FEREERTALH. a—F—iERIZBLTHE | VY
GEEEEMBL ALK+ /FIZFEIET,
BIHALIE COA—/N\— AR &S R TIEE
DREEME*HALLVBERZSEEELZEE
HEBZEEEMEL. DNE TR S EER
ZIER S EE( BEREHFVT)EROL-OHOH
WEAHK. Qs TR AT BB E T 5180
DEEELBZIIRHATONIL(USREER)E
HO-ODHRERKEERT 5,

()

2022-2025% &
(K]

REE (NICTEEHEER)
[SE#HE]

ENSHE

— EFESEEERERO 2 ORREE |
—| HAIL BRI =5 |
BIE) 8ok - =EAS - NIcT  TOYOBO
—| AEREL — R TOTRER |
K AR - UL Ty 0 - ERLEAR - NICT 4'
[ ez mrimsmsonmns |
HIHE) BRI EASF - NICT
| mrmEEs 2 somRRE | "' l
HIHERE) EREILAT - AT —2 - NICT  “mamoss
| nuETEREERLCERERY - RESESEAOEEE |
BFRHC S BIAERD DT ILTU X LTS | - s
BIMEE) BT EAY - BEEAY  NICT e
I::u@g&?ﬁma%ﬁbnﬁﬁmalwmﬁmﬁ |
BAME) T -V U1 —33>X - L RUZZ - NICT SEIKO ‘3

i,y

i/

% 1|

santec

—| 2RISR DT | cCNT @
Tﬁﬂﬁé@) 177 - FCNT - NICT

FYRGH 5 S [H|
53
FYRS5A 5 S [H] ATDIK
MICROJET

HAMAMATSU

PHOTON IS OUR BUSINESS



@ NEDO TMBERSZIEHICE D < EHMBIET /N1 R &I FHRLE]

[HARE ]
2020-20234
[RZ&]
ZiHE (NICT)
[SE#E )
HEREK
NICT
BARERIE
wibK
IN=P,N

AFEE, 1) Wi-WiTHM RELRTLORFE. 2) FFBEEHREOHEIL. 3) EHHNCHORZ L ERER - Bikdk.
hroBlIND, EFEHREBEEICEBLVIRENSET DL LI, AV eR2EFIOBRINLI YT FAAY
VEEEZHEBEL. TNA ARSI LI—RT—RRBE. £ L TEEFEE T BICEEZERY LA o BEBTHEIE

FEZED S - LT, BEBIRBETOEEZECoEREAEHETRY,

(LX)

(3]X)

- &R = XR e
l\\ ‘h\ \ - ________,._# ’5
= aarabes . EEGEE()
IR ZERE (CED < EH:EET) Hztm%ﬂiﬁﬁ
. 5 3)Wi-WidDELH )
BOMy M AT AGAGEILR) EEOEZ 3(ts
B3 - B&(b
EXIEHCES < ErZIEHACED < BZIEHBCE S <

B8/ —F BRI C LD Sy AR 2)Wi-wikEhd

g EE U 7ILFA Lk WEDZEF BiSBEHREOEL

(NICT)

BENAESRIERT I\ A(NICT - BAEETE)

1)Wi-WiT /(1 2

ES AT LADRRE J

Wi-Wi RFFv f(NICT)
Wi-Wit= 1 —JL(NICT)
SRR (AFAERTS)

A AT Lkl

O/RT— 27 A (BEER)
SERISEE(EER)

RRIIN—T

HE9 BT
Rl

FRY RO —J(EK)

" Synchronization of Things

BORY N
EALREE *

BREm R
_aliad .

Wi-WiF/\ X828 V7

https://www.youtube.com/watch?v=mWnQuzt7U6s



(. F1E BEREES L LROY L

$F1E FZEREREY Y RY Y Lz RE

[H )] 2023/5/23
[BAF] NICTA / R—3 3 v+ v 2 —(BEE)
[RA]

: Byagowi K [ZRIE I FAfE s h 1= EFREF
Ahmad ByagowifX £IFCS-EFTF20238 MM =%k H,

| Metatt NICTISTHRETHET 2B 5 RE
OCP, TAPEE
https://www.opencompute.org/wiki/Time_Applia
nces_Project#Regular_Project_Calls

2. NICTATET ZHAMETOS T4 FOEBHE
BREEE (BFEHFY T, 95X4BKE) . NEDO (T4 74)
[B 1]
F—REvR— Ty —NIZHBIFTBEAEBEAODT VT4 ET 4 AL
BAOKZEEE T4 ET4 —%ZTAPEZEAASN



https://twitter.com/ahmadexp/photo

L 2]

. RIS PSRBT (WIWDD 7 — 5 2 2 S FIRISA 72 SR L— S 3 >

GooglelFtHRICHEEBE SNf=H—/IN—HNELVEBZERFT S EDEEMIZ2010 m /v/cr
FEKRDE, IVvIIVV MNRFRGFAET 222 —ICE(R Meta

SR A8 —2y FOFFHREELZBIEL TDCEIOHEES L., ZEREDY—N
—DHEASEDIA I VT ERERLITERICITOILE., HoPIFROELIEFZIE
HICIEETSIRELHY

— MetaZHiI, T—2 L2 —RKOA— T ALhET, &Y —/\—[CIEHELEZ

EMIET DR ALA—FERELL, NS ARV VRTIHRPMERERFRAIPEBEH SN D, Clock

A Solution for Wireless Precision Synchronization

Nobuyasu Shiga Satoshi Yasuda Julian St. James Ahmad Byagowi
NICT NICT Meta Inc Meta Inc
Sunnyvale CA, USA Tokyo, Japan Menlo Park CA, USA Menlo Park CA, USA
shiga@nict.go.jp sayasuda@nict.go.jp julianstj@meta.com clk@meta.com

ISPCS2023 Proceedings paper

Zi
=
=

AW
O/ T

Time CardAWi-WIi€<a—JL MetaBidDTime Card
~EE LHF



m. E2E BZEREREHY VR L

[B85) 2023/5/23
[$HF7] NICT NEHAER
[RA]

INAJRFRERE. VSR FIRRD
EBRRMAREDINTIRE

aiEar vy —T 7 LERIZHEIT
- [EERR

B R R E (BT ET)
BT L —H(ASH

st so0ozy b

santec OIS &1t

7O %At
ttA4a—yv)a1—> 30 XKRKEeH
LA K1) Z#%RA&4t
A=t 7

BB RD& ST BEELBLI-EZERR




(m. Z#ALES (ITU-R WP5D IMT2030 Framework)

N

« IMT-2030 Framework[Z# L T, New capability & L Tpositioning %

=JL

axX A&

# L L capability

Capabilities of IMT-2030

abilities of M.
w 2P 203,

Coverage

Sensing-related capabilities
Applicable Al-related capabilities
Sustainability

Interoperability

Positioning (1-10cm)
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® NICT is developing three technologies relevant
to synchronization and high accuracy positioning

® These are integrated to a locally available

Compact atomic clock (CLIFS)

loT T3
sensors‘v‘y

Carrier-phase based wireless two-way
interferometry (Wi-Wi) for synchronization and

precise positioning
Algorithm for cluster clocks

edge servers in

roadside for low latency -III
communications |Oca| Space t|m \

local

reference of time and positioning, where at least
a single point should be linked to conventional
(global) reference.

Compatibility or ability of conversion in local and global system
is worth to be discussed.

Rel-19 SA workshop~®M A 53 (3GPP TdocID: SWS-230047)
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CLIFS: Chip Level Integrated Frequency Standard, Wi-Wi: Wireless two-\Way interferometry
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