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Outlines

1.Progress of standards and deployment

2. Atypical application scenario of autonomous mining trucks
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Technology and StandardizationArchitecture of V2X in CCSA

Othersa including Mobility Service Platform  Traffic
Management Platform Traffic Monitoring Platform TSP
Location Server, etcp
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Application and Message

___________________________________________________________________

A Applicationo
Basedon 5G Uu, LTE-V2X, achieveV2X applicationscenarios

A5G enabledRemoteDriving:

Remote control
automated parking

City operating vehicles  Logisticspark Port operation

A Basedon Mobile Internet or LTE-V2X , achieve assisted
driving, traffic efficiencyor otherV2X applicationscenarios
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Application

|/ Others (including Mobility Service Platform, Traffic |
{1 Management Platform, Traffic Monitoring i
N Platform . TSP. Location Server, etc.) :
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" A Message
" In order to achieve V2X application scenarios, define the |
- applicationl a y datagetsinterfacesandtestmethodsjncluding
- vehiclevehicle,vehicleroadside andvehicleplatform messages
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CCSAApplication and MessageRelated Standards

Technical Requirements of Message Layer of LTHbased

: L CAICT Published Industry Standard
Vehicular Communication
Technical Requirements of Message Layer of LThased
: L L : i CAICT New WI Industry Standard
Vehicular Communication - Amendment No.1
Test Method of Message Layer of LTEbased Vehicular .
$ y : CAICT Published Industry Standard
Communication
The Requirements Standard for Enhanced V2X Application .
b _ PP ZTEI CAICT Published Industry Standard
Layer Data Interaction
Application Identity Assignment and Mapping of LTE-based :
i : .y < L TR Datang CAICT Published Industry Standard
Vehicle Wireless Communication Technology
High Level Autonomous Driving Data Interaction Content Baidu, China _
: . : : .u, Published Industry Standard
based on Vehicle Infrastructure Cooperation Mobilel etc.

V2X applications and technique requirements based on mobile

_ TencentCAICT  Draft for Approval Industry Standard
internet



CCSAApplication and MessageRelated Standards

Standard nameResearch report name Category

5G Enables Remote Driving: Technical

_ S ZTE Published GroupStandard
Requirements for 5G Communication System
Technical requirements of information exchange system ZTE, China Mobile China Draft for
. : Industry Standard
for 5G enabled remote driving Unicom etc. Approval
Technical requirements of 5G enabled remote driving _ _
: : China Uniconn BGRIMMI Draft for
information exchange system Industry Standard
L. _ ZTE, CAICTI etc. Approval
Mining remote operations
Technical requirements of 5G enabled remote driving 5
: : LAN-YOUI GACI Zhejiang Draft for
information exchange system Industry Standard
Labi ZTE Approval

Remote Parking
Technical requirements of 5G enabled remote driving Draft for

information exchange system Tencent ZTEI Sony Industry Standard
Highway Platooning Approval

Technical requirements of 5G enabled remote driving Draft for

information exchange system BAIDUI CAICTI NOKIA Industry Standard
Robotaxi remote control Approval



CCSAApplication and MessageRelated Standards

Standard nameResearch report name Category

Technical requirements of information exchang system for

. CQU China mobileé ZTE Draft for
5G enabled remote driving Q Industry Standard
: : : etc. Approval
Emergency takeover of urban public traffic vehicles
Technical requirements of information exchang system for N _ 5
. CQU Zhejiang Lab Alibaba Draft for
5G enabled remote driving Industry Standard
. . _ etc. Approval
Remote driving of logisticsrelated vehicles
Technical requirements of 5G enabled remote driving : o : .
information exchange system China mobile ZTE Alibaba Draft for el S
Remote operation in port s Approval
Test Evaluation Methods ofinformation exchange system Draft Standard
. ey CAICT ZTE CQU etc. _ : Industry Standard
for 5G enabled remote driving for Discussion
Technical Requirements of Information Exchange System Draft for
5 ge Sy Tencent CAICT ZTE etc. Industry Standard

for 5G enabled Remote Driving in Audio Video Transmission Approval



Phase | Application Scenarios and Message Set of Internet of Vehicles in China

. Application Scenario s
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FCW: Forward Collision Warning
ICW: Intersection Collision Warning
LTA: Left Turn Assist

BSW/LCWY Blind Spot Warning/Lane Change Warning

DNPW: Do Not Pass Warning
EBW: Emergency Brake Warning
AVW: Abnormal Vehicle Warning

CLW: Control Loss Warning
HLW: Hazardous Location Warning
SLW: Speed Limit Warning

RLVW: Red Light Violation Warning

VRUCW: Vulnerable Road User Collision Warning

GLOSA: Green Light Optimal Speed Advisory

IVS: In-Vehicle Signage

TIW': Traffic 1am WAarnina

/ BSM \
BasicSafetyMessage

RSM
RoadsideSafetyMessag

MAP
MapMessage

SPAT
Signal Phase And Timi
RSI
RoadSidelnformation
Standards

Cooperative intelligent transportation systen® Vehicular
communication application layer specification and data
exchangestandard Phasd(
Technical Requirementsof Message Layer of LTE-based
VehicularCommunication

MessageFraitnie
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Phase |l Application Scenarios and Message Set of Internet of Vehicles in China

1 Vehicle Merge

2 Identification of Vulnerable Road User

3 Cooperative Intersection Passing

4 Guidance Service of Vehicle

3) Intersection Dynamic Lane Management

6 Dynamic Optimization of Traffic Signal Timing

Based on Real Time Connected Data

7 Intelligent parking guidance

8 Platooning

9 Cooperative Fleet Management

10 Flexible management of highway dedicated lanes

11  Active and passive toll collection based on vehicle

road collaboration

12 Dynamic Path Planning for Electric Vehicles

13 OTA based on vehicle road collaboration

14 In the loop simulation of autonomous driving
vehicle based on vehicle road collaboration

Standard
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The RequirementsStandardfor Enhanced
V2X Application Layer Datalnteraction

o)
&
©
P

LL
)
o
©
2
n
)

=

B 2

TEST

RTCM

Application Scenario s

SDS: Sensor Data Sharing

CVM: Cooperative Vehicle Merge
CVM: Cooperative Vehicle Merge

DDS: Differential Data Service

1

2

3

4 CIP: Cooperative Intersection Passing
5

6 DLM : Dynamic Lane Management
7

CHPVP: Cooperative High Priority Vehicle
Passing

8 GSPA: Guidance Service in Parking Area
9 PDC: Probe Data Collection
10 VRUSP. Vulnerable Road User Safe Passing

11 CPM: Cooperative Platooning Management

12 RTS Road Tolling Service

Standard

. Cooperative intelligent  transportation
systend Vehicular communication

application layer specification and data
exchangestandard Phasdl(



High LevelAutonomousDriving Application Scenarios andM essagesetsBased on

Vehicle Road Collaboration in China

Application Scenario s

1 Cooperative Sensing

RTCM

|

2 Unsigned Intersection Passing Based on
Roadside Collaboration

3 Self Driving Vehicles Extrication Based on
Roadside Collaboration

4 High Precision Map Version Alignment and
Dynamic Updates MessageFrame
5 Autonomous Parking

6 Recognition of Zombie Vehicles Based on
Roadside Sensing

7 Traffic Condition Recognition Based on
Roadside Sensing

8 Recognition of Abnormal Driving Behavior
Based on Cooperative Sensing

CLPMM

Standard
Data exchangestandardfor high level automateddriving
vehiclebasedn cooperativantelligenttransportatiorsystem
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Phase | Assisted Driving Scenario Achieved Mass Production
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After years of C-V2X "Four-layer"
verification in China, participating
enterprisescan generally achievea stable
stageof assisteddriving scenariossuchas
FCW,BSW, GLOSA,RLVW, IVS, etc
Different brand vehicle models can be
interconnected




Phase |l Cooperative Driving Scenarios areActively beingValidated
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Since the first validation of the two-stage
cooperativedriving scenariofor the C-V2X
"Four-layer" in 2021, the dataexchangeprocess
for scenariossuch as SensorData Sharing,
Cooperativd.aneChangehasbecomeclearer
Gradually explore and solve the bottleneck
issuesof single vehicle sensingsuch as "ghost
probes’




Application Scenarios areConstantly Enriching

Prototype verification of L4 level unmanned driving
application scenarios with pureadsidesensing

5

Substantialprogresshas been made in the validation of

ADAS+C-V2X collaborative adaptive cruise control

applications

Seven ADAS+C-V2X fusion functions have high value,
including cooperativetraffic signal recognition, cooperative
forward collision warning, cooperativeautomatic emergency
braking, cooperativeadaptive cruise control, cooperative
highway assistancegcooperativetraffic congestionassistance
andcooperativeautonomouwaletparking



5G Enabled RemoteDriving
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The seriesof standardsfor 5G enabledremote driving
in CCSA havedefinedthe following:
Platform Remote driving V Systemarchitecture
platform : : : :
. V Signalling process in general requirements and
;’ T, standard scope specificscenarios
Network (g) _ V Network performance requirements
i NB , . . . .
© g ) V Computing and processingcapability requirement
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Terminal B o
nhat oo’ o - ‘o' Next step
00 V Organizethe testing activities in different scenariosto verify

Vehicle subsystem

therationality of theaboverequirements






