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7.1 HEBEARNBIMEKR

TH R EHAESEFT ASN. 1 brvERETE X, AR “H B BA-SiEmi-EdE o R EERENZHE
HEAT 1 5E o

B FE 28 B g i 2B B 55 TR 46 4 % 00 UPER

R SCAFAN A A SO B A3 e R B BLAE YD/T 3709-2020. T/CSAE 157-2020. T/CASE 315. 1-
2023 2 T/CASE 315.2-2024 J:Ath F 4 B T % S5ER M T 2 X, HREdE o xRk 5EdEm S Eix
7 YD/T 3709-2020. T/CSAE 157-2020. T/CASE 315.1-2023 K T/CASE 315.2-2024.

7.2 HEBBIEEENX
7.2.1 #hA

ARAEE E B EEIREE, Ug—miE Bk X3 ; HEMIEE YD/T 3709-2020 H & X1 5
MNHE,  T/CSAE 157-2020 5 M1 4 NHE K T/CSAE 315. 1-2023 %€ X 1 ANEE., & 10 &K 11
FT7R

—| Basic Safety Msg |—

Roadside Safety Msg

MAP Msg

HEE MsgFrame DataFrame DataElement

Signal Phase And
Timing Msg

Roadside Safety Msg

— msgFrameExt o

E 10 NMAEBXEHREEM
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— RSC —

SSM

MsgFrameExt VIR

PAM

— 1sM —

E 11 ZMERAXHER

7.2.2 HEmn

TH ST B N R R B G — AT AR I, S B g AR R P — R G o T SR AN R S 1 T
BARHR, HH .
[ASN. 14855 ]
—— Main message frame
MessageFrame ::= CHOICE {
bsmFrame BasicSafetyMessage,
mapFrame MapData,

rsmFrame RoadsideSafetyMessage
spatFrame SPAT,
rsiFrame RoadSidelInformation,

ceey

— Day 2 & new added message frames

msgFrameExt MessageFrameExt,

7.2.3 GHEIF
7.2.3.1 Msg_MessageFrameExt
[z ]
T B R E i 0 e N JE S S AR A B ETE .
[ASN. 14845 ]
MessageFrameExt ::= SEQUENCE {
messageld MESSAGE-ID-AND-TYPE. &id ({MessageTypes}),

16
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value MESSAGE-ID-AND-TYPE. &Type ({MessageTypes} {@. messageld}),

MESSAGE-ID-AND-TYPE: : =CLASS {

&id ExmsgID UNIQUE,

&Type

JWITH SYNTAX {&Type IDENTIFIED BY &id}

MessageTypes MESSAGE-ID-AND-TYPE: :={
{RoadsideCoordination IDENTIFIED BY rscData } |

{ SensorSharingMsg IDENTIFIED BY ssmData } |
{VehIntentionAndRequest IDENTIFIED BY virData } |
{ PAMData IDENTIFIED BY pamData } ‘
{IntentionSharingMessage IDENTIFIED BY ismData} |,
}

ExtMsgID: :=INTEGER (0. . 32767)

rscData ExtMsgID ::= 11
ssmData ExtMsgID ::= 12
virData ExtMsgID ::= 13
pamData ExtMsgID ::= 14

ismData ExtMsgID::=27

7.2.3.2 Msg_BSM
(& X]
FEYD/T3709-20205E X FIBSMIH B LAl b, BEATHEAMED R, SRFERE™ 1L i 428 AL
[ASN. 1 1551
BasicSafetyMessage ::= SEQUENCE {
msgCnt MsgCount,
id OCTET STRING (SIZE(8)),
—— temperary vehicle ID
secMark DSecond,
timeConfidence TimeConfidence OPTIONAL,
pos Position3D,
posAccuracy PositionalAccuracy OPTIONAL,
—— Accuracy for GNSS system
posConfidence PositionConfidenceSet OPTIONAL,
—— Realtime position confidence

transmission TransmissionState,

speed Speed,

heading Heading,

angle SteeringWheelAngle OPTIONAL,
motionCfd MotionConfidenceSet OPTIONAL,
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accelSet AccelerationSet4Way,

brakes BrakeSystemStatus,

size VehicleSize

vehicleClass VehicleClassification,

—— VehicleClassification includes BasicVehicleClass and other extendible
type

safetyExt VehicleSafetyExtensions OPTIONAL,

emergencyExt VehicleEmergencyExtensions OPTIONAL,

}
7.2.3.3 Msg_ISM
[ X]

FET/CSAE315. 1-2023 7 7€ I TSMH B ALl b, BEAT A TEY R, Bril 1 2B s R A A 2252 3
GUIRAS, I PASCREDT 1L 3 50 R S B3R 2 47 .
[ASN. 1 fR451]
IntentionSharingMessage ::= SEQUENCE {

msgCnt MsgCount,

id OCTET STRING (SIZE(8)),

—— temperary vehicle ID

—— same as id in BSM

secMark DSecond

refPos Position3D,

—— vehicle real position relates to secMark

currentPos PathPlanningPoint,
—— current position in MAP
path—Planning PathPlanning OPTIONAL,
—— real time path planning that is shared with neighbors
—— list in chronological order
targetRoadResource TargetRoadResource OPTIONAL,
currentBehavior DriveBehavior,
—— drive behavior related to the path planning
intShare Drivelntention,
withDriver BOOLEAN,
——0 is no driver, 1 is with driver,

loadStatus VehiclelLoadStatus,
—— Vehicle load status

}
7.2.3.4 Msg_PAM
[ X]
TET/CSAE 157-2020F SCIIPAMYE S350, HHTHAMEY R, B TEE LSRG E, SR 1y
SRR X N AN [F] X 42 7
[ASN. 1 /A5 ]
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PAMData ::= SEQUENCE {
msgCnt MsgCount
timeStamp MinuteOfTheYear OPTIONAL,
parkingLotInfo ParkinglLotInfo,
—— Basic info of this parking area
pamNodes PAMNodelist,
—— intersections or road endpoints in parking area
parkingAreaGuidance SEQUENCE (SIZE(1..16)) OF ParkingGuide OPTIONAL,
—— parking area path guidance for individual vehicles
—— are list here
loadPointInfo LoadPointInfo OPTIONAL,
—— Information for driving into loading point

}

7.2.3.5 Msg VIR
[ X]

FET/CSAE 315. 1-20235€ VIR B A=A b, #RATHATEY R, Bl 7 EMEEREs . EmEn R
R ERBR, BRI TARRE . R ERE, R, i B EEMNEEE, HT
XF s N B PMERGEAT . ANESIA YRR S S APME R AR S B
[ASN. 1 AXF5]

VehIntentionAndRequest ::= SEQUENCE {

msgCnt MsgCount,

id OCTET STRING (SIZE(8)),

—— temperary vehicle ID

—— same as id in BSM

secMark DSecond,

refPos Position3D,

—— vehicle real position relates to secMark
intAndReq IARData,

—— vehicle intention and request

withDriver BOOLEAN,

——0 is no driver, 1 is with driver,

loadStatus VehiclelLoadStatus,

—— Vehicle load status

workStatus VehicleWorkStatus OPTIONAL,

—— Vehicle working status

requesterVehicleClass BasicVehicleClass OPTIONAL,
—— Requester vehicle class

materialType LoadMaterialType OPTIONAL,

—— Loaded material type for open—pit mine
coordinationInfo CoordinationInfo OPTIONAL,

—— Detailed use cases related to current coordination
loadPointInfo LoadPointInfo OPTIONAL,

— Information for driving into loading point
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7.2.4 ¥ REERE

7.2.4.1 DF_ParkingSlot
[EX]

FET/CSAE 15720201344tk EXH5 AL @ PEHEATY e, B A ok, AERaka, EIHA,

AR AL
[ASN. 1 4RH5 ]

ParkingSlot ::= SEQUENCE {

}

slotID INTEGER (0. . 65535),

position ParkingSlotPosition OPTIONAL,
sign DescriptiveName OPTIONAL,
parkingType ParkingType

status SlotStatus,

parkingSpaceTheta  ParkingSpaceTheta,
parkinglLock ParkinglLock,
workPointType WorkPointType OPTIONAL,

7.2.4.2 DF_Reqlnfo
[EX]

TET/CSAE 135. 1-2023 14l I, HrIsn H ZEMiE KR8, HULSET Xigs FthE.
[ASN. 1 4/RF5 ]

ReqInfo ::= CHOICE {

}

laneChange Req—LaneChange

vehMerge Req—LaneChange,
no—signalIntersectionPassing ReferencelinkList
—— 1 or more links connecting to

clearTheWay Req—ClearTheWay,

signalPriority Req—SignalPriority,
sensorSharing Req—SensorSharing,

parking Req—ParkingArea,

miningVehicleReq MiningVehicleRequest

—— Mining vehicle related requests

7.2.5 FiEERN
7.2.5.1 DF_LoadPointlInfo

20
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LoadPointInfo ::= SEQUENCE f{
loadPointPos Position3D,
—— Loading point position
heading Heading,
—— Vehicle heading
timeOffset TimeOffset,
—— Estimated arrival time offset

}

7.2.5.2 DF_MiningVehicleRequest
[ ]
JE ST AR E R,
[ASN. 1 ARA5 ]

MiningVehicleRequest ::= CHOICE {
requestEntry Req—MiningEntry,
—— Request to enter the mine
requestExit Req—MiningExit
—— Request to exit the mine
driveToLoadingPoint Req—DriveTolLoading,
— Drive to the loading point
executeLoading Req—ExecutelLoading,
— Execute loading operation
driveAwayFromLoadingPoint Req—DriveAwayFromLoading,
—— Drive away from the loading point

}

7.2.5.3 DF_Reqg—Dr iveAwayFromLoading
[E ]

S S SR BB B3 TS
[ASN. 1 65 ]

Req—DriveAwayFromLoading ::= SEQUENCE {
nextTargetPosition PositiondD,
— Next target position after leaving loading point

}

7.2.5.4 DF_Reg—DriveTolLoading
[z X]

TESCHR BN AE R
[ASN. 1 /1G]

Req—DriveToLoading ::= SEQUENCE {
targetPosition Position3D,
—— Target loading point position
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7.2.5.5 DF_Req—ExecutelLoading
[ ]

JE SOE R PAT RS B
[ASN. 1 fR65]

Req—ExecuteLoading ::= SEQUENCE ({
loadingStatus BOOLEAN,
—— Loading status
—— l=executing, O=cancel

}

7.2.5.6 DF_Reg—MiningEntry
[E ]

ESER AN E B .
[ASN. 1 1451

Req—MiningEntry ::= SEQUENCE {
entryPoint Position3D,
—— Entry position,

}

7.2.5.7 DF_Reg—MiningExit
[E ]

FESCER HI1E B
[ASN. 1 1865 ]

Req—MiningExit ::= SEQUENCE {
exitPoint Position3D,
— Exit position, gate position

}

7.2.6 TREELTR
7.2.6.1 DE_BasicVehicleClass
[ X]
FEYD/T 3709-2020 KAl X AR AR BEAT e, B n™ H 4228,
[ASN. 1 AXF5 ]
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BasicVehicleClass ::=INTEGER (0. . 255)

unknownVehicleClass BasicVehicleClass ::=0
—Not Equipped, Not known or unavailable
specialVehicleClass BasicVehicleClass ::=1

——Special use

——Basic Passenger Motor Vehicle Types

passenger—Vehicle—-TypeUnknown BasicVehicleClass ::=10——default type
passenger—Vehicle—-TypeOther BasicVehicleClass ::=11

——various fuel types are handled in another element

—Light Trucks, Pickup, Van,Panel

lightTruck—Vehicle-TypeUnknown BasicVehicleClass ::=20—-default type
lightTruck—-Vehicle—-TypeOther BasicVehicleClass ::=21

—Trucks, Various axle types, includes HPMS items

truck-Vehicle-TypeUnknown BasicVehicleClass ::=25——default type
truck—-Vehicle-TypeOther BasicVehicleClass ::=26

truck—axleCnt2 BasicVehicleClass ::=27——Two axle, six tire single units
truck—axleCnt3 BasicVehicleClass::=28——Three axle, single units

truck—axleCnt4 BasicVehicleClass ::=29——Four or more axle, single unit
truck—axleCnt4Trailer BasicVehicleClass ::=30——Four or less axle, single trailer
truck—axleCntbTrailer BasicVehicleClass ::=31-——Five or less axle, single trailer
truck—axleCnt6Trailer BasicVehicleClass ::=32——Six or more axle, single trailer
truck—axleCntbMultiTrailer BasicVehicleClass ::=33——Five or less axle,multi-trailer
truck—axleCnt6MultiTrailer BasicVehicleClass ::=34--Six axle,multi-trailer
truck—axleCnt7MultiTrailer BasicVehicleClass ::=35--Seven or more axle,multi-trailer

—Motorcycle Types

motorcycle—TypeUnknown BasicVehicleClass ::=40——default type
motorcycle—TypeOther BasicVehicleClass ::=41
motorcycle—Cruiser—Standard BasicVehicleClass ::=42
motorcycle—SportUnclad BasicVehicleClass ::=43
motorcycle—SportTouring BasicVehicleClass ::=44
motorcycle—SuperSport BasicVehicleClass ::=45
motorcycle—Touring BasicVehicleClass ::=46

motorcycle—Trike BasicVehicleClass ::=47

motorcycle—wPassengers BasicVehicleClass ::=48——type not stated
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—Transit Types

transit—TypeUnknown BasicVehicleClass ::=50——default type
transit—-TypeOther BasicVehicleClass ::=51

transit—BRT BasicVehicleClass::=52

transit—ExpressBus BasicVehicleClass ::=53
transit—LocalBus BasicVehicleClass ::=b4
transit—-SchoolBus BasicVehicleClass ::=55
transit-FixedGuideway BasicVehicleClass ::=56
transit—Paratransit BasicVehicleClass ::=57
transit—Paratransit—Ambulance BasicVehicleClass ::=58

—Emergency Vehicle Types

emergency—TypeUnknown BasicVehicleClass ::=60——default type
emergency—TypeOther BasicVehicleClass ::=61-——includes federal users emergency-Fire—
Light-Vehicle
BasicVehicleClass ::=62
emergency-Fire-Heavy—Vehicle BasicVehicleClass ::=63
emergency-Fire—Paramedic—Vehicle BasicVehicleClass ::=64
emergency-Fire—Ambulance—Vehicle BasicVehicleClass ::=65
emergency—Police—-Light-Vehicle BasicVehicleClass ::=66
emergency—Police-Heavy—-Vehicle BasicVehicleClass ::=67
emergency—Other—Responder BasicVehicleClass ::=68
emergency—Other—Ambulance BasicVehicleClass ::=69

—O0ther V2X Equipped Travelers

otherTraveler—-TypeUnknown BasicVehicleClass ::=80-—default type
otherTraveler—TypeOther BasicVehicleClass ::=81
otherTraveler—Pedestrian BasicVehicleClass ::=82
otherTraveler—-Visually-Disabled BasicVehicleClass ::=83
otherTraveler—Physically-Disabled BasicVehicleClass ::=84
otherTraveler—-Bicycle BasicVehicleClass ::=85
otherTraveler—Vulnerable—Roadworker BasicVehicleClass ::=86

——0ther V2X Equipped Device Types

infrastructure-TypeUnknown BasicVehicleClass ::=90——default type
infrastructure-Fixed BasicVehicleClass ::=91
infrastructure-Movable BasicVehicleClass ::=92
equipped—CargoTrailer BasicVehicleClass ::=93
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—— Mining & Construction Vehicles
miningVehicle-TypeUnknown BasicVehicleClass ::

110 — Default type

miningVehicle-Other BasicVehicleClass ::= 111 — Other mining/construction
vehicles
miningVehicle-MiningTruck BasicVehicleClass ::= 112 —— Mining dump truck
miningVehicle—-Excavator BasicVehicleClass ::= 113 — Excavator
miningVehicle-WheelLoader BasicVehicleClass ::= 114 — Wheel loader
miningVehicle—Bulldozer BasicVehicleClass ::= 115 — Bulldozer
miningVehicle—Crane BasicVehicleClass ::= 116 — Crane
miningVehicle—-Roller BasicVehicleClass ::= 117 — Road roller
miningVehicle-MixerTruck BasicVehicleClass ::= 118 —— Concrete mixer truck
miningVehicle-DumpTruck BasicVehicleClass ::= 119 — Engineering dump truck
7.2.6.2 DE_Coordinationinfo
[E ]
FET/CSAE  157-2020FF) B it b Xof 5 22 B R R JEORE B2 1) PG SR AL AT e, B A X 3 e A oK
(B

[ASN. 1 X7 ]

CoordinationInfo ::= BIT STRING {
cooperativeLaneChanging (0),
cooperativeVehMerging (1)
laneChangingAtIntersection(2),
no-signalIntersectionPassing(3),

dynamicLaneManagement (4),
laneReservation(5),
laneRestriction (6),

signalPriority(7),
entryExitGuidance (8), —— Entry and exit coordination guidance
cooperativelLoadingDeparture (9) —— Cooperative loading and departure

} (SIZE(10,...))

7.2.7 FBHIETE

7.2.7.1 DE_LoadMaterialType

[ ]
E SRR R A

[ASN. 1 {75 ]

LoadMaterialType ::= ENUMERATED {
coal (0), — Coal
earthRock (1), —— Earth and rock
sandGravel (2), —— Sand and gravel aggregate
other (3), —— Other materials
unknown (4), —— Material type unknown

}
7.2.7.2 DE_WorkPointType
[z X]
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SE S XN AR R A,
[ASN. 1 R85 ]

WorkPointType ::= ENUMERATED {
waitingArea (0),
loadingPoint 1),
unloadingPoint (2),

}

7.2.7.3 DE_VehiclelLoadStatus
[EX]
JE XA ERES o
[ASN. 1 QRS ]

VehicleLoadStatus ::= ENUMERATED ({

unloaded (0), —— Unloaded / Empty

halfLoaded (1), —— Half loaded

fullyLoaded(2), —— Fully loaded

unknown (3), —— Status unknown

notApplicable(4), — Load status not applicable (e.g., Excavator, Crane)

}

7.2.7.4 DE_VehicleWorkStatus
[ X]

JE XAZHLH TARIRES o
[ASN. 1 1451

VehicleWorkStatus ::= ENUMERATED {

operating(0), —— Operating / in service
standby (1), —— Standby / waiting

fault (2), —— Fault / error
stopped(3), —— Stopped / out of service
unknown (4) , —— Status unknown
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	——HV根据RV的决策结果/RSU的引导建议，以及周围车辆的行驶情况，决策并完成通行过程。
	功能参与方
	HV、RV/RSU
	前提条件
	HV、RV/RSU应满足如下前提条件：
	——HV、RV/RSU具备C-V2X直连通信能力；
	——HV应能获取到交叉口的地图信息；
	——HV能识别出自车在交叉口的通行意图，入通过转向灯激活状态；
	——能支持意图协作业务。
	触发条件
	HV到达交叉口路口停止线的时间小于某一阈值或距离小于某一范围。
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	RSU 功能描述如下：
	—— 接收车辆发送的入场请求；
	—— 根据作业区域实时作业状态，完成车辆准入决策并向车辆下发场站地图信息；
	—— 统筹调度并协同引导车辆驶入合适的装料点或泊车等待点；
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	HV功能描述如下：
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	前提条件
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	触发条件
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	—— 接收车辆发送的入场请求；
	—— 根据作业区域实时作业状态，完成车辆准入决策并向车辆下发场站地图信息；
	—— 统筹调度并协同引导车辆驶入合适的卸载点；
	—— 在车辆完成卸载作业后，结合区域内车辆信息，引导车辆有序驶离作业区域。
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	—— 根据 RSU 引导驶入对应卸载点；
	—— 完成卸载作业后，接收 RSU 驶离引导信息，按照引导指令安全驶离作业区域。
	功能参与方
	HV、RSU
	前提条件
	HV、RSU应满足如下前提条件：
	——HV、RSU具备C-V2X直连通信能力；
	——RSU能够下发场站地图数据，查询场站内卸载点的实时状态；
	触发条件
	HV到达卸载入场点，向RSU发送入场请求
	通信方式
	可支持广播、组播、单播
	结束条件
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	6.7.2　工作流程
	6.7.3　基本性能要求
	6.7.4　数据交互需求


	7　消息层技术要求
	7.1　消息层基本介绍和要求
	7.2　消息层数据集定义
	7.2.1　概述
	7.2.2　消息帧
	7.2.3　消息体
	7.2.3.1 Msg_MessageFrameExt
	7.2.3.2 Msg_BSM
	7.2.3.3 Msg_ISM
	7.2.3.4 Msg_PAM
	7.2.3.5 Msg_VIR

	7.2.4　扩展数据帧
	7.2.4.1 DF_ParkingSlot
	7.2.4.2 DF_ReqInfo

	7.2.5　新增数据帧
	7.2.5.1 DF_LoadPointInfo
	7.2.5.2 DF_MiningVehicleRequest
	7.2.5.3 DF_Req—DriveAwayFromLoading
	7.2.5.4 DF_Req—DriveToLoading
	7.2.5.5 DF_Req—ExecuteLoading
	7.2.5.6 DF_Req—MiningEntry
	7.2.5.7 DF_Req—MiningExit

	7.2.6　扩展数据元素
	7.2.6.1 DE_BasicVehicleClass
	7.2.6.2 DE_CoordinationInfo

	7.2.7　新增数据元素
	7.2.7.1 DE_LoadMaterialType
	7.2.7.2 DE_WorkPointType
	7.2.7.3 DE_VehicleLoadStatus
	7.2.7.4 DE_VehicleWorkStatus




