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CVIS: The Future of ITS NUFRONT
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DSRC is the basis of CVIS NUFRONT
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€ Provide the reliable wireless communication channel
between Vehicle-Infrastructure and Vehicle-Vehicle
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The Main Requirements of DSRC NUFRONT

€ High Vehicle Speed
n > 120Km/h

¥ Fast and Reliable Handover

€ Low Latency
= The latency of emergency message < 50ms

® QoS

s Support different priorities for different

€ High User Density

s [he number of concurrent users > 128
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The Key Technologies of DSRC NUFRONT

€ Flexible Duplex
4 SDN & SDR
¢ MIMO
= Higher Throughput and Diversity
4 OFDM
m Suitable for multipath channel in CVIS
€ Adaptive Time-Frequency Pilots
m [radeoff between efficiency and vehicle speed
€ Fusion information based Handover
s Handover strategy is based on multiple measurement results
€4 Real Time ACK
m Achieve lower transmission latency
€ Sub-meter Positioning

m  Support various applications:
Congestion Fee Intelligent Parking Management
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The Performance of DSRC in China NUFRONT

4 High Throughput
s > 355Mbps

€ High Vehicle Speed
s > 400km/h

€ Fast and Reliable Handover

s Latency < 50ms
= Success Percentage: > 99.99%

€ Low Transmission Latency
= Data service < 13ms
= Emergency message < 10ms

Smart & Wireless 6



DSRC Standard in China NUFRONT |
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MAC/PHY Specification
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Flexible Frame Structure NUFRONT
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The Key Technologies Origin From EUHT NUFRONT

€4 Enhanced Ultra High Throughput

€ Main Feature
s Peak throughput > 3Gbps
s MAC efficiency in multi-user scenario > 90%
s Suitable for various scenario due to flexible structure
= Low complexity, Low Cost

€ Optimized for CVIS

s Extremely low latency for emergency message
s Fast and reliable handover
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NUFRONT

EUHT Is Funded By National S&T Major Project

B System Design and Domestic Standardization
* Nufront , BUPT, THU

B SoC R&D, Prototype Network, International Standardization
* Nufront, IMECAS

B Industrialization
e Nufront

Smart & Wireless
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Partners in EUHT Development
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EUHT: Industrial Standard in China NUFRONT

- Report to Standard

4 Conference 4 By MIIT
« MIIT  Standardization
« MOST  Industrialization
NDRC 4 Announcement
«2012 Feb

» MOFCOM € Approved by

« MOFA Premier

« SAC, China * 2012 Jan
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The Standard Announcement NUFRONT |
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Test Results of DSRC System EETONT

€ Road Test Field of Ministry of Transportation
s Vehicle Speed: 160km/h
= Handover Latency < 50ms
= Handover Success Ratio: 100%

= Latency of Emergency Message < 10ms

= Support two-way HD Video Call and High speed
download simultaneously

€ Railway Radio Test Center, CSRC

= Vehicle Speed: 360km/h, with various typical high
speed train channel model

= Handover Latency < 50ms

= Handover Success Ratio: 99.9989% (150,000 times )
= Two-way transmission latency < 12ms
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Ongoing Deployment of DSRC NUFRONT

€ Dongguan-Huizhou Railway, Guangdong

= 100km, 160km/h

= Provide Internet services for passengers
€ Line 6, Guangzhou Subway

s 25km, 90km/h

= Real-time video transmission for public security
€4 PRONA System in Shanghai (Yan’an Road)

s 13.6Km

= DSRC RSU embedded into intelligent road lamp,
provide ITS services

€ Road Test Field of Ministry of Transportation
= High speed test field , 200km/h
= Real time transmission of the states of cars
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About Nufront NUFRONT |

h H.R. distribution * Founded in 2004
Others.
8%

* Beijing - Shanghai -
Guangzhou - Shenzhen

* More than 800 engineers

* PhD: 25%

 Master: 50%
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Business Area of Nufront NUFRONT

IC for Consumer Market Wireless System Design

®AP ( A9/A7/Al15)

®BP ( G/W/LTE ) QEUHT & ITS
€ RF and Analog m RSU
® Wireless Connectivity m OBU

( WiFi/BT/GPS/BD )
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ASIC List in Mass Production NUFRONT

Application Processor(AP) NS115 Dual-core A9

Baseband Processor(BP) TL7619 GSM/EDGE/WCDMA/HSPA+

Quad-core AP,
GSM/EDGE/WCDMA/HSPA+

Oct-core A7, Integrate
TL7888 WIFi/BT/WIFI/BT/GPS/FM
GSM/EDGE/WCDMA/HSPA+/LTE

WiFi SoC NL6621 Designed for loT, Integrated CPU/RF/AFE

Wireless Connectivity 4in1  NCP6641 Integrate WiFi/BT/WIFI/BT/GPS/FM
DigRF Interface,

AP + BP(2G/3G) TL7689

AP +BP(LTE)

2G/3G RF NRB65T 5 SM/EDGE/WCDMA/HSPA+
2G/3G/4G RF \Rege|  DIgRF & Digital IQ Interface,

GSM/EDGE/WCDMA/HSPA+/LTE
PMU & Audio Codec NP688
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SoC and Equipments for DSRC WUPRONT_

¢ NL6682
= S0C for OBU
s TSMC65LP, BGA144
= 160MHz ADC/DAC
= 80MHz BW. 2x2 MIMO CMOS RF
s Support 256QAM
s Frequency Tolerance > +/- 20ppm
= Low cost/complexity

4 RSU
s 2x2 MIMO with High Gain Antenna
= Ix Power >500mW, 2.4/5GHz Band
= Flexible Configuration for various application
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Thank You!
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