CAICT == s imswvisses

—— _Fina Scadermy af Informatam ard Communicatons Techoodogy

Development trends of glok a




Content

1.The development trends of global Vehicle-
Networking
2.The research of Vehicle-Networking in CAICT

3.Conclusion

BIERE BUEEGE



1.The understanding for vehicle networking and Key

elements
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Vehicle-Networking: Utilizing the new technologies, such as wireless communication,
positioning and navigation, context awareness,etc., to implement the connections
between vehicle to vehicle, vehicle to man, vehicle to infrastructure, so that the integrated
service can be provided.



2. Development trends of global Vehicle-Networking

-As a whole

® Information service based on vehicle
-® 4 industrial sectors related to Vehicle-Networking(vehicle
factory, TSP, governmental ITS, commercial vehicle)
® No open environment

® Smart phone, sensor, LTE, Cloud computing, etc., rapid
development

® The service transition from information service to safety and
efficiency

Recent years

After2015

® The f new generation Vehicle-Networking ecos
which is capable of safety and innovation
® Automatic driving base on Vehicle-Networking




2. Application development trends of Vehicle-Networking

-(1)Integrated information service

Information

B The service is based on Vehicle-
Networking for driver and

passengers
® user: driver and passengers
® Main player: telecom. Operators,
IAP, vehicle manufacturer, ISP, etc

® Service: navigation, positioning, etc.

The service is based on Vehicle-
Networking and BigData for

industries

® user: transportation administration,
insurance company, etc.

® Main player: telecom. operator, IAP,
vehicle manufacturer, ISP, etc

® Service: vehicle performance monitor
and analysis, safety management,
commercial vehicle dispatch.




2. Application development trends of Vehicle-Networking

-(2)Enhancement of safety and energy efficiency

B The safety technology is critical factor for guaranteeing
transportation safe running.

B The intelligent safety based on Vehicle-Networking
technology is advanced technology preventing from acgi
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2. Application development trends of Vehicle-Networking

(2)Enhancement of safety and energy efficiency

B The safety technology based on Vehicle-
Networking can efficiently reduce accident.
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2. Application development trends of Vehicle-Networking

(2)Enhancement of safety and energy efficiency

B The safety technology based on Vehicle-Networking can
help vehicle to run efficiently for energy-saving and

environment-protection ". %
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2. Application development trends of Vehicle-Networking

-(3)Smart manufacturing
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3. Technology development status of Vehicle-Networking

Convergence among

. N Smart connected I~ :
Telematics : ~ communication, vehicle,
vehicle ;
transportation

® OS based on vehicle- ® Navigation and information service based @  Qpen source softare of vehicle
networking on LTE ® 3D sensing and automatic
® C(Cloud platform ® Context awareness and Big data application driving
® Speech recognition ® Machine learning ® Proactive safety
® image perceptual ® Interaction between man and machine ® Intelligent transportation control
VX Smart

manufacturin

® Intelligent vehicle ® Innovation from design to

and road manufacturing

® Application and ® Flattening and networking of
innovation based supply chain
on V2X ® The open of design and

manufacturing



4. Standardization status of Vehicle-Networking-related
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ETSI ITS:DSRC, CALM
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€ CITS:The intent of the Collaboration is to provide a globally

recognized forum for the creation of an internationally accepted,
globally harmonized set of ITS communication standards
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The main research achievement of CAICT in Vehicle-Networking

Policy research and
support to government

®Research report or White
Paper to public

®Private report to government
® Action plan for government

Technology research and
standard promotion

®Both international and national
O®DSRC

®Wireless communication and Big
Data




1. Policy support- “Internet +”action plan

T_he key “Internet+ " Guideline put forward 11 special actions, covering production,
direction of human living, innovation and others. "Internet + manufacturing"” is focus on
"Internet+" industry, which is the most important field.
action
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1. Policy support- “Internet+”action plan-Collaboration manufacturing

Smart manufacturing
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1. Policy support- “Internet+”action plan-Made in China 2025

Ten key areas

The new generation of
information technology, high-
end CNC machine tools and
robots, aerospace equipment,

k etc.

T

.

Nine tasks

Improve the innovation capability
of the national manufacturing
industry, Promote the integration
of information and

kindustrialization , etc. Y,

"Made in China 2025 "is adapt to global a new round of science and technology
revolution and the industrial revolution trend, to accelerate the development of
Chinese manufacturing industry, to provide new impetus to the development of
e and prosper.

A

Five major projects

Manufacturing innovation center
construction, intelligent
manufacturing, strong industrial
base, green development, high-

Qnd equipment innovation, etc.J




1. Policy support- “Internet+”Action Plan-transportation
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1. Policy SUpPPOrt- “Internet +”action plan-Vehicle-Networking action plan

Plan-Vehicle-Networking action plan (2015-2020)
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2.Techn010y research-short range communication for Vehicle-

Networking

(1) Responsible for national big () )
project which is LTE-V for (3) Establish Vehicle- A A
standard and product prototype. [ Networking demonstration U 2N
environment and lab which [ S 2 b N
include both indoor and [ (TR
(2) Aggregate domestic resource outdoor ~ S AN - /!

to found LTE-V Core Working

Group, to advance relevant . . B

P, Vehicle-Networking P )
research. . . )
service demonstration

LTE-V emulation platform

3GPPizEIL

I

A e TR
&2 zTEwH

CAICT

VLI
6P @) 2

ZEEARIZ2 il S5
SRR

€ EanEEnG

E PR EHEDD

E X R R




2.Techn010y research- Convergence and innovation between SG and

Vehicle-Networking

Vehicle—-Networking is an important use case for 5G
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CAICT actively promote Convergence and innovation between 5G and Vehicle—
Networking

« Take the lead of IMT-2020 group, promote the key technology of Vehicle-
Networking—low latency and high reliability




2. Technoloy research-vehicle electronics test lab

* VDA * 2G\3G\4G
e ITU-T P.1100 e RF\PROTOCOL\USIM\RRM
e ITU-T P.1110
Positioning and navigation EMC. user experience
o b} * EMC
e GPS e Software performance
* Glonass e Screen

Short range communication other

® Mirror Link:device. server. app
e WIFl:a\b\g\n\ac
e BT\USB
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3. Standardization

International Standard

®[TU-T Y.2060 (06/2012) Overview of the Internet of things
®[TU-T Y.2069 (07/2012) Terms and definitions for the Internet of things

@ISO TC204 {PWI13111 the use of nomadic & mobile device to ITS service provision for
travelers)

National Standard

® National standard project —General framework and technique requirement for DSRC
® National standard project —Physical and Mac layer for DSRC
®National standard project —Application and network layer for DSRC

Association and Alliance Standard

O®C(CSA-2
®C-ITS-10



4. Jointly advance the Vehicle-Networking work

B CAICT actively initiate, participate Vehicle—Networking related activities via
set—up col laborating platform.

B The labs of CAICT, Department of Highway Science Research Institute, Qinghua
university jointly to advance the test work of Vehicle—Networking.
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Conclusion
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Vehicle information service platform

A

L Vehicle terminal bNWebssconnnunmaﬂon

\ Vehicle vendor { Chip vendor { Telecom. vendor '{Telecom. operatos { ICP

B CAICT is willing to collaborate with all players and

stakeholders in Vehicle—Networking chain to advance the policy,

technology, standard and application etc
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