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V2X (Vehicle-to-Everything) , What & Why Needs

Information Sharing Technology for Vehicles
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Source : https://networks.nokia.com/products/vehicle-to-everything
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ASN.1 Handling

Standard Usage OSl layer Encoding Application Layer
SAE J2735 —- - MessageESublayer
IEEE 802.11 : :
g WAVE PHY and MAC 1and 2 ;
3GPP Rel15 L :
: . | Transport Layer
IEEE 1609.2 > <. - TCP/UDP
1| = Network & :
. . . . o Transport Layers |:
\EEE 1609.2 Security Services for Applications and NUA ASN.1 COER : ks “WSMP
Management Messages \EEE 1609 3 — > : Netwcl)Fr)k I6_ayer
n . - 1PV
IEEE 1609.3 Networking Services 2,3,and 4 LLC Sublayer
IEEE 1609.4 Multi-Channel Operation 2 IEEE 1609.4 —> Mac Sublayer Extension
IEEE 1609.12 I dentifier Allocations N/A EEF 802110 Macoublayer
3GPP Rel15 :
SAE J2735 Message Set Dictionary 7 ASN.1 UPER : PRY Layer :

Proprietary device driver
Hardware not publicly available
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ASN.1 & Message Set Dictionary

BasicSafetyMessage ::= SEQUENCE ({
M Set Message -- Part I
?Zssaliglel) c » | Encoder/Decoder msgID DSRCmsg 1D, == 1 byte
. ‘ (~.c,~h) -- Sent as a single octet blob
blobl BSMblob,
Basic Safety Message (BSM) -- The blob consists of the following 38 packed bytes:
ASN.1 --
Common Safety Request (CSR) Compiler -- msgCnt MsgCount, -x- 1 byte
. -=- id TemporarylID, -x- 4 bytes
Emergency Vehicle Alert (EVA) -- secMark DSecond, -x- 2 bytes
Intersection Collision Avoidance (ICA) | = os PositionLocal3D,
SHaaTaae e -- lat Latitude -x—- 4 bytes
Map Data (MAP) s r Y
| popicatonCodo. | Usiva" e doveloped o cac
NMEA Corrections (NMEA) T — < ASN.1, from SAE J2735 >
Probe Data Management (PDM) Blob Handler Gode | |
B o Usung.*.h ﬁles pravided by the ASN.1
Drobe Vehide Data (PVD) D= libraries for each message Ileeel608Dct2Data ::= SEQUENCE {
. ASN.1 Library Code protocolVersiorn Uinté& (32),
Road Side Alert (RSA) TL _ | Using byte streams content Ieeel6C90ot2Content
= N (with the encoded messages) }
RTCM _Corrections (RTCM) Socket Handler Code
I L. e Using the socket AP calls Ieeel609Dct2Content ::= CHOICE (
o ansecureddacta Opaqgue,
Berkeley Socket API signedData SignedData,
< Messages Of SAE J2735 > ] L Message Sent over the air encryeptedData EncryptedData,
el T T T | @ dalagiem signedCertificateRequest Opaque,
WSM Packet / UDP Packets
}
< Protocol Stack Flow > < ASN.1, from IEEE 1609.2 >
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$ asnlc -fcompound-names -gen-PER -gen-0ER ../as!

nl/16@9dot2all.asn ../asnl/J)2735_201603DA.asn

WARNING:
at line
WARNING:
at 1line
WARNING:
at line
WARNING:
at line
WARNING:

Parameterized type REG-EXT-ID-AND-TYPE expected for REG-EXT-ID-AND-TYPE
124 in ../asnl/]2735_201603DA.asn
Parameterized type REG-EXT-ID-AND-TYPE expected for REG-EXT-ID-AND-TYPE
125 in ../asnl/]2735_201603DA.asn
Parameterized type REG-EXT-ID-AND-TYPE expected for REG-EXT-ID-AND-TYPE
124 in ../asnl1/]2735_201603DA.asn
Parameterized type REG-EXT-ID-AND-TYPE expected for REG-EXT-ID-AND-TYPE
125 in ../asn1/12735_201603DA.asn
Parameterized type PARTII-EXT-ID-AND-TYPE expected for PARTII-EXT-ID-AN

D-TYPE at line 151 in ../asn1/]2735_201603DA.asn

Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled
Compiled

HashedId1@.c
HashedId1@.h
HashedId8.c
HashedId8.h
HashedId3.c
HashedId3.h
SequenceOfHashedId3.c
SequenceOfHashedId3.h
Time32.c

Time3Z2.h

Timeb4.c

Timeb4.h
ValidityPeriod.c
ValidityPeriod.h
TEEE1609dotZ2BaseTypes_Duration.c
IEEE16@9dot2BaseTypes_Duration.h
GeographicRegion.c
GeographicRegion.h
CircularRegion.c
CircularRegion.h
RectangularRegion.c
RectangularRegion.h

< ASN.1 Compiling using https://github.com/vim/asnilc >

Ieeel6@9Dot2Data_t *dot2 = ;
asn_dec_rval_t rval = oer_decode( , &asn_DEF_Ieeelo@9Dot2Data,
(void **)&dot2, &msg->data[?], msg->data.size());
1f (rval.code !'= RC_OK) {
RCLCPP_WARN(this->get_logger(),
ASN_STRUCT_FREE(asn_DEF_Ieeel6®9Dct2Data, dot2);
return;

}

1f (dotZ2->content->present == Ieeel6@9DotZ2Content_PR_signedData)
{

auto pub_msg = SecUnsecuredDatalndication();
pub_msg.stamp = rclcpp::Clock().now();

const SignedData_t *signedData = dotZ2->content->choice.signedData;

const Ieeel6®9DotZ2Data_t *ieeelb®@9Dot2Data = signedData->tbsData->payload->data;

const Opaque_t *opaque = &ieeelb@9Dot2Data->content->choice.unsecuredData;

< |EEE 1609.2 Decoding - ASN.1 COER >

MessageFrame_t *frame = ;
asn_dec_rval_t rval = uper_decode_complete( , &asn_DEF_MessagefFrame,
(void **)&frame, &msg->datal[?], msg->data.size());
if (rval.code != RC_OK)
{
RCLCPP_WARN(this->get_logger(),
ASN_STRUCT_FREECasn_DEF_MessageFrame, frame);

return;

}

< SAE J2735 Decoding - ASN.1 UPER >
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End-to-End Seamless Connectivity Low Latency & High Reliability
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I
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lls! 1]-llllllllllrrinﬁ'hltllllllllllllllllllllllllllllllllllllllJlg"[)cciﬁcd in
WSM WSM-WaveShortMessage.request v.3.2
WSM-WaveShortMessage.confirm 57.3 3
WSM-WaveShortMessage.indication v.34
me R m s WM ErProviderSemsice rogUESt s e m s s ananan s 7,422
WME-IroviderService.confirm 7.4.2.3
WME-UserService.request 7.4.2.4
WME-UserService.confirm 7425
WME-WSMService.request 7.42.6
WME-WSMService.confirm 7427
WME-ChannelService.request 7.42.8
WME-ChannelService.confirm 7429
WME-TimingAdvertisementService.request 7.4.2.10
WME-TimingAdvertisementService.confirm 7.42.11
WME-Notification.indication 7.4.3.1
WME-Get.request 7.44.1
WME-Get.confirm 74472
WME-Set.request 74423
WME-Set.confirm 7.444
WME-AddressChange request 7.4.5.1
WME-AddressChange.confirm 7.45.2
LSAP DL-UNITDATAX 7.5.2

| DL-UNITDATA

 MLME MLMEX-DELETETXPROFILE

ISO/IEC $802-2 (IEEE Std 802.2)
[EEE Std 1609.4

MLMEX-REGISTERTXPROFILE

[EEE Std 1609 .4

MLMEX-TA

IEEE Std 1609.4

MLMEX-TAEND

[EEE Std 1609.4

MLMEX-CHSTART

[EEE Std 1609.4

MLMEX-CHEND

IEEE Std 1609.4

- MLME-GET
| MLME-SET

IEEE Std 802.11
IEEE Std 802.11

MAC MA-UNITDATA I[EEE Std 802.11
MA-UNITDATAX [EEE Std 1609.4
Sec Sec-SignedData IEEE Std 1609.2

Sec-SignedDataVerification

[EEE Std 1609.2

Sec-SecureDataPreprocessing

IEEE Std 1609.2

< Summary of primitives, from |I[EEE 1609.3-2016 >

uintgd wsmp_version

uintsg channel_number
uint8 data_rate

int8 transmit_power_used
uint8[<=8] channel_load

uint8 user_priority

uint8[<=2302] data
uint8[6] peer_mac_address
uint64 provider_service_identifier

< Publisher - Subscriber >

uint8 channel_identifier
uint8 time_slot

uint8 data_rate

int8 transmit_power_level
uint8[<=8] channel_load

uint8 info_elements_indicator
uint8 user_priority

uinto4 expiry_time

uintl6 length

uint8[«<=2302] data

uint8[6] peer_mac_address

uintoe4 provider_service_identifier

builtin_interfaces/Time stamp

int32 result_code

< Request - Response >
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For Device
Emulation

|[EEE 1609.3
Subscriber

|IEEE 1609.2
Subscriber

|[EEE 1609.3
Publisher

|[EEE 1609.2
Publisher

SAE J2735
Publisher

[TNFD]
[INFO]
[TNED]
[INFO]
[TNED]
[INFO]

[TNED]
[INFO]
[TNFD)]
[INFO]
[TNFD]

| INFO |
[INFO]
| INFO |
[INFO]
| INFO |
[INFO]
| INFO |
[INFO]
| INFO |
[INFO]
| INFO |

+

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

| [INFO]

[iee21689dn~3_npub]:
[leez1609do<3_pub].
[iee21609da~3_nub]:
[lee21609dot3_pub].
[iee21689dn~3_pub]:
[leez1609do<3_pub].
[iee21609dn~3_pub]:
[lee21609do3_pub].
[iee21609dn=3_pub]:
[lee21609do.3_pub].
[iee21609do~3_npub]:

ieeel6Mdet3:
Leeel6@9det3:
ieeel 6Mdet3:
Leeel6@9dot3:
ieecel6Mdet3:
Leeel6@9dct3:
ieeel6Mdetd:
Leeel6@9dct3:
ieeel 6Mdet3:
Leeel6@9det3.
ieeel6Mdet3:

1566400479.
15664€0429.
1566400479
15664€0429.
1566400430
15664€0430.
1566400430
15664€0430.
1566400430
15664€04350.
1566400430

673883219
7731€0781
273437510
974059083
073017126
173972882
273907827
3736€8%46
474704708
574058305
674247839

speed: @
heading: €
angle: @
accel_set:
lon: @

lat. @
vert: 0

yaw. @
hrakes:

vwheel_braxes:

tractior: @

abs. @
scs: 0

broke_bcost: ©

aux_brakes:
size:

o

| 1eeelbBldot3]:
[icecel608dot3]:
[ 1eeelbBidot3]:
[1iccel608dot3]:
| 1eeelbdldot3|:
[icecel608dot3]:
| 1eeelb®ldot3]:
[iccel608dot3]:
| 1eeelbBldot3]:
[iccel608dot3]:
| 1eeelb®ldot3]:

ie2e1608dot2]:
iezelb09dot2]:
1e2e1608dot2]:
iezelb09dot2]:
ie2e1608dot2]:
iezelb09dot2]:
ie2e1608dot2]:
iez2el609dot2]:
ie2e1609dot2]:
iezelb09dot2]:
ie2e1608dot2]:

1eeelé®9dctl:
iceelédddet2:
1eeelod9det:
iceelédddet2:
1eeelé@vdcti:
iceelé@ddet2:
1eeelédvdct’:
iceeléBddet2:
1eeelé@9dctZ:
iceeléBddet2:
1eeelé®9dctl:

15664€0449.
15664€0429.
15664€0449.
15664€0429.
15664€0449.
15664€0430.
15664€0430.
15664€0430.
15664¢0439.
15664€0430.
15664€0430.

573275398,
674481414,
773635297,
874150935,
974684503,
073674913,
174751892,
274535065,
374250054,
474395738,
574952132,

stamp:
sec:

width: @
length: @

1566402430

nognosec: 57543.142

message_id: 2@

123

basic_safety_message:

- cera_data:
msg_cnt: 46
id:

@
@
@
@

saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:
saej2735:

15€6400429.
15€6400429.
15€6400429.
15€6400429.
15€6400429.
15€6400430.
15€6400430.
15€6400430.
15€6400430.
15€6400430.
15€6400430.

573598724
674947088
774137383
374519226
975169057
074994127
175167600
275001258
374540149
4753994907
575431142

sac_mark: 228

lat: ©

on: ©

elev: @

accuracy:
semi_major:
semi_minor:

orientation:

transnission:
speed: O
hz2ading: ¢
angle: @
accel_sez:
lon: @
lat: @

)
0

7

0

SAE J2735
Topic Echo

yaw: @

SAE J2735
Subscriber

[TNFO]
[INFO]
[TNFO]

| [INFO]

[TNFO]
[INFO]
[TNFO]

[INFO]
[TNFO]
[INFO]
[TNF0]

[saej?27358]:
[saej2735].
[sarj?2735]:
[saej2735].
[saej?2735]:
[saej2735]:
[saerj2735]:
[saej2735]:
[sarj?2735]:
[saej2735].

1566400429
156640€429
1566400429
156640€429
1566400479
156640¢€4360
1566400434

156640¢4360
1566400434

156640¢4360

573698724
.674947088
774137383
.874619226
9751549057
.0740%4117
.175107600
.275091258
.374644149
.47539%9407
575431142

[saej?735]: 1566400430

brakes:
wheel_braxces: 1238

tractior: 0
abs: @

s¢cs: O
brake_bcost:
aux_brakes: 0

size:

width: @
length: @

0
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Low Cost V2X Device ?

How to Begin V2X Development on Linux, Automotive Linux Summit 2015

Single Board Computers w/ mini PCI-E socket
Freescale™ i.MX6 800MHz Dual Lite with AR9592 mini PCI-E Card

< Low Cost V2X Device, On-Going Project > HE
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Thank you

https://github.com/libv2x
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