~

R TR 6B ERNIEA TV SBET OB
AV—PMEEVUF«

Device for UAM(Urban Air Mobility)
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- Autonomous A2Z @)i¥Dual Connectivity %X/
- Dual Connectivity (3FLYT1IACHIFDTURIEEER

Cellular-v2X

- Katech(Korea Automotive Technology institute)s B4 (THRRE

- 750m/360°TDOV2XEERRLIN

ATCU Setting (Slope)
flat(0*)

20° tilted

tha whick's roofbax by mounting tha  tha wahicle’s roof ok with the greund and
ATCU hartrontallyts the ground heATCU en 2 20 dagros siopa

Vehicle Direction

Front diraction
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@ Technical Specification

Qualcomm MDM9206 CORES
Application Core ARM Cortex A7 1.2GHz
Telecom Core  QDSP6
4G LTE
Category Cat.M1
Frequency Band B3, B5
DATA SPEED
Peak Download Rate 300Kbps
Peak Upload Rate 375Kbps
LOCATION SERVICE
Satellite Systems GPS, A-GPS, QZSS, Galileo, Glonass, BeiDou
BLUETOOTH(Option)
Bluetooth Specification Version 5.1
INTERFACES
USIM  eSIM
LTE Antenna Internal

GPS Antenna Internal Bluetooth Antenna Internal
LEDs 1 LED(3 color)
Keys 1 Key(SOS Button)
UsB 1 USB for charging(Type-C)
Bluetooth BLE 5.1(Option)
Sensor 3-Axis Accelerometer, 3-Axis Gyroscope
Battery Not Included
DIMENSIONS
Size 74.15mm x 28.91mm x 37.69mm
Weight 19g
EMBEDDED SOFTWARE
Platform Carrot Platform, AMDM, AMFOTA
Support Service Carrot Plug Service, MQTT
Delta diff FOTA, OTA, TCP/IP, UDP
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[AVUy ] BERROFHEETIXRS, BRIPSILICHEIID,
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22 ]
LTE Categoryd, UMTS, GSM
GNSS(GPS, Galileo, BEIDOU, QZSS,GLONASS)
Wi|-Fi/BT(2.4Ghz):Reserved
oE Band 1/2/3/4/5/7/8/9/12/17/18/19/20/26
UMTS Band 1/2/4/5/6/8/19
GSM/GPRS 850/900/1800/1900MHz
UsIM USIM/ eSIM
10 Connector Power Input, Digital 1/O, UART, ACC, CAN
Sensor Gyroscope, Accelerometer
Using Voltage +7V ~ 436V
Operating temperature -30C ~ 475
1P Grade IP6 7315
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Thermal Management

pacung
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- BN Z (270%70x 18mm)
- MEMICRRO {367 B e
(W=TF-Fyzaf-F-2815~)

-E=ha20,

-BPEEFL (41.8x41.8x2.5mm)
MRELMBROTHOMMET

-EEMIITSG NR + C-V2X & LTER

Superlor RF Performance
((@))

- MGARTIRLTFHa-23>
-RFPAUL =230 BRUDREHR

Alldn-one Connectivity In one form factor

- 12 FONRTTIRE
(SG/4G/GNSS, WI-FVBT/AM/FM/DAB/UWBE/SDARS/C-V2X)

Dash board

Spoiler

- 12EDTIFHERS : 5G 4x4 MIMO, 2x2 C-V2X,
L1/L5 GNSS, 2x2 Wi-Fi/BT, UWB, BLE, SDARS

- % : AM/EM1/EM2/DAB1/DAB2/SDARS

- Fy Ik : HPNIL SA525M/SAS22M
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- iR —@AN cE3 World smallest-size Design

- Future Mobility(94/{—RE&/HHER S, NTN/V2X) Dl HRsR 45T
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RSU (Road Side Unit)
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- ZEROBREE

- BEIBSIE
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CCTV cbject
Sensi o

ng

Features

+ V2X based Smart RSU System

+ Real-time signal processing on EdgeV2X based Smart RSU System

+ Send V2X safety messages after reai-time processing of LIDAR recognition signals =5

- Send V2X safety messages after real-time processing of RADAR recognition signals =
- Send V2X safety messages after real-time analysis of CCTV images e
+ Control traffic signals after real-time traffic flow analysis based on CCTV

[DSRC(ETCS) vs C-V2X]
V2XDERAUYMIBL T ER S,

« Throughput: JB{ERENEL - Latency: iRIERFRAHEL
- Reliability: {EFAMATEL - Coverage: IUZHYEL
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C-v2X

3GPP Release 14

N

V2N : LTE

D2D to V2X Ve LTE-cvax
3GPP Release 15(SA515M) 3GPP Release 16(SA525M)
V2N :5G V2N : 5G

V2X: LTE-CV2X

V2X: 5GNR-CV2X(+ LTE-CV2X)

D2D Enhanced _! . Autonomous ﬁ
communications safety iy driving
R12/13 C-V2X R14 (Ph. I) C-V2X R15 (Ph. Il) C-V2X R16 5G NR support (Ph. Ill)

tablished foundation

or basic D2D comm.

Enhanced communication’s range

and reliability for V2X safety

(Advanced safety applications)

Blira-reliable, low latency, high throughput
[Eommunication for autonomous driving

Network independent No

Yes

Yes

Communications’ Broadcast only

Broadcast only

Broadcast + Unicast/Multicast

High speed support No Yes Yes

High density support No Yes Yes

lThroughput High throughput for enhanced safety Ultra-high throughput

Latency Low latency for enhanced safety applications | Ultra-low latency

Reliability Reliability for enhanced safety application Ultra-high reliability

Positioning No Share positioning information Wideband ranging and positioning

WAVE(DSRC) vs V2X

Technology Operation

(Wireless Access in Vehicle Environment

WAVE(802.11p)

LTE C-V2X Release 14/15

5GNR C-V2X(Release 16)

Base Technology

DSRC(Dedicated Short-Range Communication)

Cellular Technology

Standard IEEE 802.11p 3GPP Specification (Evolution Medium)
Frequency 5.9GHz 5.9GHz 5.9GHz + Commercial Frequency
Data Throughput 27Mbps(10MHz BW Criteria) 75Mbps(10MHz BW Criteria) ~20Gbps(mmWave)
Reliability 95~99% 95~99% 99.9999% (URLLC)
Latency 100msecl 100msecl 10msec!(URLLC)
Mobility ~200km/h ~160km/h ~500km/h
Coverage 250~300m(max 1km, when building a separate base station 1km over 1km over
Transmission range@90% error, 280km/hr 225 - Over 450m using direct mode ‘Over 450m using direct mode
relative speed ~eesm Very large via cellular infrastructure - Very large via cellular infrastructure
Support for V2V o o o
Support for V2P (o] (o] (o]
Support for V2I limited o o
Support for multimedia services X o o
Security and privacy on V2V/V2I/V2P (o] (o] o
Security and privacy on V2N NA o o
Evolution path X o o
Synchronization Asynchronous Synchronous Synchronous
Wideband ranging and positioning X X (o]

Advantage

Eco-system

Technology standardization, stability due to years of

Wireless LAN manufacturers, transportation infrastructure

research/investment

Coverage/Data Rate/Latency Excellent, scalable

Telecommunications Equipment, Terminal Manufacturers, Carriers
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AM Labo
BEMIIVUI—-S3VRM : TCU EIFTRLS, P>7F AR - AIECHHTRE

= FiREHAEE
e P

Anritsu 1 - [—
MT8821C & gﬁ
MT8000A

Anritsu | il
MT8870A

= Ant. Lab(OTA Chamber) « HW Lab(Shield Room)

R&S CMW500

& Anritsu [@J“_E

MT8820C r
R&S RTP164 n
Spirent GSS6100 |
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+ RF/Aging
EBMTAN « Network / GPS
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« Ethernet
. USB R¢

Operation Process

@ BA%E Process
- Cyber Security/Functional Safety 0,
CMMI Lv3/ASPICE "—XR BEHEFENUMII IO EER
@ AM LAB

- 5G/LTE Module/Device®d
RF%EE/ EREIEOIREE/ BT R ~D oD ER/IRE 78

Q@ WE / TizEHE

- A1,500K SMT ®i&51> 8E,
ERP/MES "— XX TITHEEEDMESEERI AT LEE

@ mEEBRER

-BEHED I I/FTINAADIZDHD
Fool-proof & Full Life-CycleD@REEED IO
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