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2. O E] TEJ] wrrereeereressseeessssee st 3
3 HT] B AL R 3

Th. BT crereeres et 4
4, CTOP11-GU AFEH ZHQl Q& (ADS——>CTOPLL-GIUY) rrrreerersrnrersrntsttntnttststs e 4
5. CTOP11-GU AFE] ZHO) STk (ADS<==CTOPLL-GU) wrreeeereesssserssssereessssesessaseisisss st 5
6. CTOP11-GU BSM Packet 4441 M2 2 5 A4 mlebojlel X QA (ADS-->CTOP11-GU) «eeerereeenenenenne 5
7. CTOP11-GU BSM Packet £4A41 ML xjd gl L nlefojef AR 25k (ADS-->CTOPLLI-GU) woerereeeereeneerenneiens 5
8. BSM Packet &Al (ADS==>CTOPLL=GU) werersrsserserssemsemssems e 6
9, BSM Packet 22Al (ADS<==CTOPLL=GU) wrreerereeemsemsemsesesisisississis ittt e 8
10. J2735 Message A1 (ADS==>CTOPLLI-GU) wrersrerersersersersessemsese s 8
11. J2735 Message 4Al (ADS<==CTOPLLI-GU) wrrersrrererssrssersemsiesseis s 8
12. CTOP11-GU UDP Broadcast Packet 4441 X-8xjd 3 A4 zmlepojlel A% oK (ADS-->CTOP11-GU) - 9
13. CTOP11-GU UDP Broadcast Packet £4A] AM8xid 3] M4 zmjebojel A% 2%+ (ADS-->CTOP11-GU) oo 9
14. CTOP11-GU UDP Broadcast Packet _/1\_4\_] oE /é?:é &*é (ADS—=>CTOPL1-GU) «rrereerereesursrssenmsieisiniiiiiiiiiniiiees 10
15. CTOP11-GU UDP Broadcast Packet 44 TE A% 2tF (ADS<-—CTOPLL-GU) swrreerrerrersmmsmmsmmmmnisisinicsnes 10
16. UDP Broadcast Packet &A1 (ADS—=>CTOPLL-GU) reereerereesmmmsessmmesesis s 10
17. UDP Broadcast Packet Al (ADS<==CTOPLL-GU) «rerreerremresmmsmmmmsmmsmsisisss e 10
18, TEJ] FJQ|  eoeveesseeeseeeis s 10
19, BSM DPACKEE FLOW  crereererereeresereremtescitites it st et st et et che et et et s et et s st et h et et et s et s s et h s st et s b s e st e st es et s s s st en s 10
20. SAE J2735 MESSAGE FLOW +rvrrrsrerssersssrssersseese e 10
21. UDP Broadcast Packet TTaNSIMSSION FLOW  «wer-sesereeresermrmremsesmiitetetesitesst ettt ss ettt ae st 10
23. UDP Broadcast Packet RECEPHON FLOW  «rrsrssrrserssessemsemseisemie s 10
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HIARH AZHAE V2X S WAVE Interface

1.

B B CTOP11-GUQ} ADS(RHEZ3§A| ABTH WAVE ©lEjm|o] AS R o|s}c).
olgff 721} Wo| CTOP11-GUL ADSQ} o|t{ulo2 i HE|o] WAVE EAl 7)5-2 |23l

Y LTE

WAVEN 7 e TCP/IP packet
% ethernet |
______ wsM | [uDPport R

[T WAVEVF | packet 0x1609 V2X packet

ip:192.168.137.200

ip:192168.137.100

° Ethernet QJE{gj|o|A

) UDP E4] : CTOP11-GU (UDP A{H{) <-> ADS (UDP =g}o|dE)
o X4 Ip : 192.168.137.100

o Hé mE : 5641

ADS= WAVE olElso]AS E3) CTOPL11-GUQ| #id % &4 uletels 4

'l 6]“6‘]— A 01251
2735 MRS &40 S 4 ok

=2 T A
T AJAE Tholl WAVE E4l dlo|glE w3kst7] /s HOST J2735 2F OBU J2735 & 7}X|] Hlo|g] REE

t J2735 dlo]g] RE-= J2735 facility layer7} ADSol| £|x|st1 S uwf, T A|AE 7lo]] ASN.1 UPER
2 AzgE 12735 HxE AR S48 4 ok

OBU J2735 glo|g] BE+= J2735 facility layer7} CTOP11-GUo|| X3t S wf, & A|AE Tho AoF
BSM packet& A2 £4A18 4 Qlch

o T
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2. tflo]& el (Data Type)

& AoA AFEEE HlolE BFYS cheat Tk

- =

V2X @ WAVE Interface

Name Length(bytes) Description
uint8_t 1 byte 8-bit unsinged integer
int8_t 1 byte 8-bit signed integer
uintlé_t 2 bytes 16-bit signed integer
endian : little  endian
intl6_t 2 bytes 16-bit signed integer
endian : little  endian
uint32_t 4 bytes 32-bit unsigned integer
endian : little  endian
int32_t 4 bytes 32-bit signed integer
endian : little  endian
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AR AZHIAE V2X S WAVE Interface

3. 3§3] Al (Packet Format)

ADSSQ} CTOP11-GU7F w%lE|= Packet Format2 c}23} o] Header(12 bytes) + Payload(7}¥)=2 4]
5|n{, UDP Payload of 2|x|s}H| Elc}.

HEADER DATA

Signature Type Length Status Reserved Payload
4 bytes 2 byte 2 bytes 2 bytes Zbytes variable
— ./_,l".
— UDP Datagram -
IPwd Header Pasl UDP Data
1'“£2|ng’ 18 Eytes)

- IPv4 Datagram -

7} 3] (Header)
Field name Data Type Length (bytes) Description

signature uint32_t 4 signature code = OxFFABCDEF  (fixed)
type uint16_t 2 packet type
length uint16_t 2 headerZ |23+ payload 37|
status uintl6_t 2 SR AFRBER] U
reserved uintl6_t 2
1) Fe (Type)

Type Value Description
V2X_IF_TX_PKT 0x1000 | ADS7} CTOP11-GUZ  BSM packet £Al
V2X_IF_RX_PKT 0x1001 | ADS7} CTOP11-GURX-E{ BSM packet 44l
V2X_IF_TX_J2735_MSG 0x1002 | ADS7} CTOP11-GUZ ASN.1(UPER) QlZGE 2735 HjjAf|x] £A]
V2X_IF_RX _J2735_MSG 0x1003 | ADS7} CTOP11-GURX-E{ ASN.1(UPER) QT H% J2735 HA|X|] 44
V2X_IF_TX_IPV4_PKT 0x1004 | ADS7} CTOP11_GU=Z  UDP broadcast packet 44l
V2X_IF_RX_IPV4_PKT 0x1005 | ADS7} CTOP11-GU=ZXE.E| UDP broadcast packet 4~Al
V2X_IF_TX_CFG 0x2000 | CTOP11-GU BSM packet 444l ®&xd 5 M4sieloel XX

o]
CTOP11-GU UDP broadcast packet £441 A& xE 3 A& sleboiet

V2X_IF_TX IPV4_CFG 0x2001 4 X

V2X_IF_LISTEN_IPV4_POR
0x2002 | CTOP11-GU UDP  broadcast packet 44l ZTE A% QX

T

V2X_IF_DEBUG 0x4000

V2X_IF_MP_TEST 0x4001

V2X_IF_CHECK_STATE 0x4002 | CTOP11-GUS} EAl T1=8kx] 3ix) Abef o
V2X_IF_EVENT 0x8000 | CTOP11-GUo||A| o|#lE ¥y A] ADSZ %2
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AR AZHIAE V2X S WAVE Interface

4. CTOP11-GU Ale &ol 9% (ADS-> CTOP11-GU)

ADS= CTOP11-GUS} FAlsH1] QsiA %X 13 CTOP11-GU Afef =l QKX packetZd 7H43}o]
CTOP11-GUS} EAl 7H53Hx| 2 2helsfo oic}.

CTOP11-GU+= ADS7} %X =2 HM43}= CTOP11-GU Afel} €9l 9K packete] UDP source portS A%ts}h
o, ADSZ packet A4 A| UDP destination port2 “d*Jslojof Shct,

7} =37 (Packet)

Sample data

Field name
Value(hex) Description
) signature code
signature 4 EFh CDh ABh FFh .
* O0xFFABCDEF (fixed)
V2X_IF_CHECK_STATE
type 2 02h 40h
* 0x4002
Header length 2 00h 00h 0 bytes
status 2 00h 00h
reserved 2 00h 00h
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5. CTOP11-GU Aej

2lo]
5]

L5

oc} (ADS<- CTOP11-GU)

V2X @ WAVE Interface

CTOP11-GU7} ADS=2XHE CTOP11-GU Afeff =Hol QoKX packets: FAR o=z HASYESE HE
V2X_IF_EVENT packetZ E3l 54 7l5 AMefj& B3|
7}. mjo]2E (Payload)

Field name Data Type Length(bytes) Description
event uintlé_t 2 event &5
reserved uint8_t 2
® Event

Type Value Description

V2X_IF_EVENT_DEVICE_READY 0x0001 | CTOP11-GU7} EAl 7}53+e ojn]
\Llé%(EIF_EVENT_TX_CONFIG_COMP 0x0002 CTOP11-GU # 3! R4 nleloie} ARo| Y2ES o]
V2X_IF_EVENT_OP_NOT_SUPPORT 0x0003 CTOP11-GU7} X|¥8}K| Q= packetd 4AIT-S 2|n|
V2X_IF_EVENT_LISTEN_PORT_CO 0x0004 | CTOP11-GU UDP  broadcast 441 ZE d%o| ¢2gg o

MPLETE

n

L}, o3 (Packet)

Field name

Value(hex)

Sample data

Description

signature code
signature 4 EFh CDh ABh FFh
* OxFFABCDEF (fixed)
V2X_IF_EVENT
type 2 00h 80h
* 0x8000
Header
length 2 04h 00h 4 bytes
status 2 00h 00h
reserved 2 00h 00h
V2X_IF_EVENT_DEVICE_READY
event 2 01h 00h
* 0x0001
Payload
reserved 2 00h 00h
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AR AZHIAE V2X S WAVE Interface

6. CTOP11-GU BSM Packet 4241 ®-& xd 3 M4 zmljuet A% 9K (ADS-> CTOP11-GU)

e 4 9ok

ADSE CTOP11-GUS| Non-IP 7]8F BSM packet 42441 A& xfd 3 =

op-
i

o}k

ADS7} CTOP11-GU BSM packet £4A1 A& xid 3 AL slefojje} Y 2K packetE MLSIx] UE
B, okeliet To| CTOP11-GUe| 7] Yto= dR=ch

) Default Channel : 172
) Default Transmit Power : 20dBm

7}. #lo]2E (Payload)

: Data Length -
Field name Description
Type (bytes)
channel uint8_t 1 channel number
. transmit power
tX_power int8_t 1
* max power : 20dBm
reserved uint8_t 6

L}, o3 (Packet)

Sample data
Field name

Value(hex) Description

) signature code
signature 4 EFh CDh ABh FFh .
* O0xFFABCDEF (fixed)
V2X_IF_TX_CFG
type 2 00h 20h
* 0x2000
Header
length 2 08h 00h 8 bytes
status 2 00h 00h
reserved 2 00h 00h
channel number
channel 1 ACh
* 172
transmit power
Payload | tx_power 1 14h
* 20dbm
Reserved 6 00h 00h OOh 0O0h  OOh 00h
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ALY HIEIRE

7. CTOP11-GU BSM Packet 4441 H-& xijd 9

CTOP11-GU7} ADSZ2XE| CTOP11-GU *Hd g %
V2X_IF_EVENT packetS £ A% Ha

o
73 T

7} #jo]2C (Payload)

d4 sietuet 2%

V2X @ WAVE Interface

oc} (ADS<- CTOP11-GU)

4 nlelojel A% 2% packetZ JAHo=E

Field name Data Type Length (bytes) Description
event uint16_t 2 event L/
reserved uint8_t 2
® Event
Type Value Description
V2X_IF_EVENT_DEVICE_READY 0x0001 | CTOP11-GU7} 4l 7H58H2 ojn]
V2X_IF_EVENT TX_CONFIG_ COMPLETE | 0x0002 | CTOP11-GU *H4d 3! F<4 u}eloje} AXo| 2 =S ojn]
V2X_IF_EVENT_OP_NOT_SUPPORT 0x0003 | CTOP11-GU7} X|¥stx] 9= packetZ £AISHS o|n)
V2X_IF_EVENT_LISTEN_PORT_COMPLETE | 0x0004 | CTOP11-GU UDP broadcast $AIZEMLA] 22 % o)n)

L}. 5§37 (Packet)

Sample data

Field name
Value(hex) Description
) signature code
signature 4 EFh CDh ABh FFh i
* O0xFFABCDEF (fixed)
V2X_IF_EVENT
type 2 00h 80h
* 0x8000
Header
length 2 04h 00h 4 bytes
status 2 00h 00h
reserved 2 00h 00h
V2X_IF_EVENT_TX_CONFIG_COMPLETE
event 2 02h 00h
* 0x0002
Payload
reserved 2 00h 00h
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V2X @ WAVE Interface

8. BSM Packet 44| (ADS-> CTOP11-GU)

OBU J2735 dlo]g| BtojA] ADST} BSM A4S ojs YA A|7F 7FHo2 BSM packet £A418H7] QJsiA
L V2X_IF_TX_PKT packet& A}-8&}oio}b hc}.

7}. ©jo]2E (Payload)

Data Length
Field name Description
Type (bytes)
) ) Message ID
msg_id uint8_t 1
* Numeric '2' (BSM)
msg_cnt uint8_t 1 Sequence number in the range 0-127
id uint32_t 4 Vehicle ID
sec_mark uintl6_t 2 Not used
The geographic latitude of the vehicle
. . * INTEGER (-900000000..900000001)
latitude uint32_t 4 expressedinl/10™ integer =~ microdegrees, as a 32 bit value and
with reference to the horizontal datum then in use. The value
900000001 shall be used when unavailable.
The geographic longitude of the vehicle
* INTEGER (-1799999999..1800000001)
longitude uint32_t 4 expressedinl/10"integermicrodegrees,asa32-bitvalueandwithreferencetot
hehorizontaldatumtheninuse.Thevalue1800000001shallbeusedwhenunavai
lable.
elev uintl6_t 2 Not used
accuracy uint32_t 4 Not used
Speed of vehicle
speed uint16_t 2 * INTEGER (0..8191)
expressedinunsignedunitsof0.02meterspersecond.Avalueof8191shallbeuse
dwhenthespeedisunavailable.
Heading of  vehicle
* INTEGER (0..28800)
expressed in unsigned units of 0.0125 degrees from North (such
heading uint16_t ) that 28799 such degrees represent 359.9875 degrees). North shall
be defined as the axis defined by  the WSG-84 coordinate system
and its reference ellipsoid. Headings "to  the east" are defined as
the positive direction. The value of 28800 shall be used when
unavailable.
angle uint8_t 1 Not used
accel_set uint8_t 7 Not used
brakes uint8_t 2 Not used
size uint8_t 3 Not used
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L} =3 (Packet)

V2X @ WAVE Interface

Length Sample data
Field name o
(bytes) Value(hex) Description
) signature code
signature 4 EFh CDh ABh FFh )
* OxFFABCDEF (fixed)
V2X_IF_TX_PKT
type 2 00h 10h
* 0x1000
Header
length 2 27h 00h 39 bytes
status 2 00h 00h
reserved 2 00h 00h
) BSM message id
msg_id 1 02h )
* 12" (fixed)
msg_cnt 1 00h
vehicle id
id 4 78h 56h 34h 12h
* 0x12345678
sec_mark 2 00h 00h not used
) geographic  latitude
latitude 4 54h C3h 4Ah 16h
* 37.399842
geographic  longitude
longitude 4 2Ah CBh C3h 4Bh
*127.112273
elev 2 00h 00h not used
Payload
accuracy 4 00h 00h 0Oh 00h not used
speed of vehicle
speed 2 15h 01h
* 554
) heading of  vehicle
heading 2 49h 1Dh
* 93,7125
angle 1 00h not used
00h 00h 00h O0Oh  0OOh OOh
accel_set 7 not used
00h
brakes 2 00h 00h not used
size 3 00h 00h 00Oh not used
-1 - B71ZAHS R Y e

O:
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AR AZHIAE V2X S WAVE Interface

9. BSM Packet 4] (ADS<- CTOP11-GU)

OBU J2735 d|o]E] R EojA] ADS= CTOP11-GUREE olzfe} T2 e BSM packetZ $4lotch

7}. ©jo]2E (Payload)

Data Length

Field name Description
Type ()R

) ] Message ID
msg_id uint8_t 1 )
* Numeric 2' (BSM)
msg_cnt uint8_t 1 Sequence number in the range 0-127
id uint32_t 4 Vehicle ID
sec_mark uintl6_t 2 Not used

The geographic latitude of the vehicle

. . * INTEGER (-900000000..900000001)

latitude uint32_t 4 expressedinl/10™ integer ~ microdegrees, as a 32 bit value and
with reference to the horizontal datum then in use. The value
900000001 shall be used when unavailable.

The geographic longitude of the vehicle
* INTEGER (-1799999999..1800000001)

longitude uint32_t 4 expressedin1/10"integermicrodegrees,asa32-bitvalueandwithreferencet
othehorizontaldatumtheninuse. Thevalue1800000001shallbeusedwhenun
available.

elev uintl6_t 2 Not used

accuracy uint32_t 4 Not used

Speed of vehicle

speed uintl6_t 2 * INTEGER (0..8191)
expressedinunsignedunitsof0.02meterspersecond.Avalueof8191shallbeu
sedwhenthespeedisunavailable.

Heading of  vehicle

* INTEGER (0..28800)

expressed in  unsigned units of 0.0125 degrees from North (such
heading uint16_t 2 that 28799 such degrees represent 359.9875 degrees). North shall
be defined as the axis defined by the WSG-84 coordinate
system and its reference ellipsoid. Headings "to the east" are
defined as the positive direction. The value of 28800 shall be
used when unavailable.

angle uint8_t 1 Not used
accel_set uint8_t 7 Not used
brakes uint8_t 2 Not used
size uint8_t 3 Not used
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L} =7 (Packet)

V2X @ WAVE Interface

Sample data

Field name
Value(hex) Description
) signature code
signature EFh CDh ABh FFh
* O0xFFABCDEF (fixed)
V2X_IF_TX_PKT
type 00h 10h
* 0x1000
Header
length 27h 00h 39 bytes
status 00h 00h
reserved 00h 00h
. BSM message id
msg_id 02h
* 2" (fixed)
msg_cnt 00h
vehicle id
id 78h 56h 34h 12h
* 0x12345678
sec_mark 00h 00h not used
geographic latitude
latitude 54h C3h 4Ah 16h
* 37.399842
) geographic  longitude
longitude 2Ah CBh C3h 4Bh
* 127112273
elev 00h 00h not used
Payload
accuracy 00h 00h 0Oh 00h not used
speed of vehicle
speed 15h 01h
* 5.54
heading of vehicle
heading 49h 1Dh
* 93,7125
angle 00h not used
00h 00h 00h 00h 00h
accel_set not used
00h 00h
brakes 00h 00h not used
size 00h 00h 00h not used
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10. J2735 Message 44l (ADS-> CTOP11-GU)

Host J2735 djo]g] REojA ADSTF YA A7t
V2X_IF_TX_J2735_MSG packet-& A}8s}ojof shct,

7} =73 (Packet)

V2X @ WAVE Interface

FHo2 2735 messages EAISH|

Sample data

SlshA =

Field name
Value(hex) Description
. signature code
signature 4 EFh CDh ABh FFh )
* OXFFABCDEF (fixed)
V2X_IF_RX_J2735_MSG
type 2 02h 10h .
Header 0x1002
length 2 Size J2735 message  size
status 2 00h 00h
reserved 2 00h 00h
Payload | msg size ASN.1 (UPER) encoded J2735 message
- 14 - 7SR 2 MIE



11. J2735 Message 44l (ADS<- CTOP11-GU)

Host J2735 dJo]g] B.EojA] ADS+ CTOP11-GU=ZEE olelje} T Felj= J2735 messages 44

7k =3 (P

acket)

Field name

Value(hex)

V2X @ WAVE Interface

Sample data

Description

el

—

.

signature code

signature 4 EFh CDh ABh FFh )
* OxFFABCDEF (fixed)
V2X_IF_RX_J2735_MSG
type 2 03h 10h i
Header 0x1003
length 2 Size J2735 message  size
status 2 00h 00h
reserved 2 00h 00h
Payload | msg size ASN.1 (UPER) encoded J2735 message

- 15 -
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12. CTOP11-GU UDP Broadcast Packet £4A1 X8 x{d 49l
CTOP11-GU)

ADS= CTOP11-GU2| UDP broadcast packet &4A1 X-&

o

=2

ADS7} CTOP11-GU UDP broadcast packet

7} ©jo]2E (Payload)

V2X @ WAVE Interface

sietael 4% 274 (ADS->

A

PSPl S

202 OIEI‘~

1)

=
=

bz

al

Al RE ARS stooktt 2ot

' Data Length ..
Field name Description
Type (bytes)
channel uint8_t 1 channel number
) transmit power
tX_power int8_t 1
* max power : 20dBm
reserved uint8_t 6

L}. 33 (Packet)

Sample data

Field name
Value(hex) Description
. signature code
signature 4 EFh CDh ABh FFh )
* OxFFABCDEF (fixed)
V2X_IF_TX_IPV4_CFG
type 2 01h 20h
* 0x2001
Header
length 2 08h 00h 8 bytes
status 2 00h 00h
reserved 2 00h 00h
channel number
channel 1 BOh
* 176
transmit power
Payload | tx_power 1 14h
* 20dbm
Reserved 6 00h 00h 0Oh 00h 00h OOh

- 16 -
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AR AZHIAE V2X S WAVE Interface

13. CTOP11-GU UDP Broadcast Packet £4A1 X8 x{d 9 A4 =njepoel A% 2%+ (ADS<-
CTOP11-GU)

CTOP11-GU7} ADS2XE] UDP broadcast packet £4A41 ML xid 9l X4 njebojel A% 2K packetS
B eR £AI1S 9, V2X_IF_EVENT packetZ &3l 2% Bils SHRIch

7}. ©jo]2E (Payload)

Field name Data Type Length (bytes) Description
event uintl6_t 2 event =&
reserved uint8_t 2
® Event
Type Value Description
V2X_IF_EVENT_DEVICE_READY 0x0001 | CTOP11-GU7} EAl 7h53+e ojn]

V2X_IF_EVENT_TX_CONFIG_COMPLE

- 0x0002 | CTOP11-GU g 9 F4 uletuet AXo| 2 =L ojn|

V2X_IF_EVENT_OP_NOT_SUPPORT 0x0003 | CTOP11-GU7} X|s}x| b= packet 4A1%HS o|n|

V2X_IF_EVENT_LISTEN_PORT_COMPL

ETE 0x0004 | CTOP11-GU UDP broadcast Al EX o] 2k =S ofn|

L}. o3 (Packet)

Sample data

Field ipti
1€ld name Value(hex) Description

) signature code
signature 4 EFh CDh ABh FFh )
* O0xFFABCDEF (fixed)
V2X_IF_EVENT
type 2 00h 80h .
Header 0x8000
length 2 04h 00h 4 bytes
status 2 00h 00h
reserved 2 00h 00h
V2X_IF_EVENT_TX_CONFIG_COMPLETE
event 2 02h 00h
pavioad * 0x0002
aytoa reserved 2 00h 00h

THA
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HIRZ|H AZSHIAE V2X ©Z WAVE Interface

ADS+= CTOP11-GU<2| UDP broadcast packet $Al mEE HAAE 4 9)c}.

ADS7} CTOP11-GU UDP broadcast packet & 441 HH7] QJsjA= HtEA| $A1 ZEE X Slojofgt 3t

c}.

7}. ©jo]2E (Payload)

Data Length

Field name Description
Type (bytes)

port uintl6_t 2 listen port

L}. 5§37 (Packet)

Sample data

Field name
Value(hex) Description
) signature code
signature 4 EFh CDh ABh FFh )
* O0xFFABCDEF (fixed)
V2X_IF_LISTEN_IPV4_PORT
type 2 02h 20h
* 0x2002
Header
length 2 02h 00h 2 bytes
status 2 00h 00h
reserved 2 00h 00h
listen port
Payload | port 1 88h 31h
* 5000

THA

- 18 - A7|E2¢

o
AN
Oox
=
o



15. CTOP11-GU BSM Packet 44l

CTOP11-GU7} ADS2XE] UDP broadcast packet 44l

Ho

49, V2X_IF_EVENT packet& 53 AN Bu}E ¢3!

7} #jo]2C (Payload)

V2X @ WAVE Interface

e A& 2% (ADS<- CTOP11-GU)

ot
bt
u
o

) Data Length .
Field name Description
Type (bytes)
event uintl6_t 2 event &5
reserved uint8_t 2
® Event
Type Value Description

V2X_IF_EVENT_DEVICE_READY 0x0001 | CTOP11-GU7} EAl 7}53+S o)n)

V2X_IF_EVENT_TX_ CONFIG_COMPLE

LETE

- 0x0002 | CTOP11-GU #'d 3! A4 ujebu|e} AXo| 42E-S ofn)
V2X_IF_EVENT OP_NOT_SUPPORT 0x0003 | CTOP11-GU7} ®|¥skx] 9t packetS 2Alae ofn]
V2X_IF_EVENT_LISTEN_PORT_COMP

0x0004 | TOP11-GU UDP  broadcast £4l —mE AXo| k2 %S 9jn|

L}. o3 (Packet)

Field name

Value(hex)

Sample data

Description

) signature code
signature 4 EFh CDh ABh FFh )
* OxFFABCDEF (fixed)
V2X_IF_EVENT
type 2 00h 80h
* 0x8000
Header
length 2 04h 00h 4 bytes
status 2 00h 00h
reserved 2 00h 00h
V2X_IF_EVENT_LISTEN_PORT_COMPLETE
event 2 04h 00h
* 0x0004
Payload
reserved 2 00h 00h

- 19 -
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AR AZHIAE V2X S WAVE Interface

16. UDP Broadcast Packet £4l (ADS-> CTOP11-GU)

()
27

ofo}

7t 7FHo=2 UDP broadcast packetS £AIsH7| QJsiA= V2X_IF_TX_IPV4 _PKT packetS AR&3s}
C

ot >

.

7} #jo]2C (Payload)

Data Length

Field name Description
Type (bytes)

port uintl6_t 2 destination port

data variable | UDP broadcast data

L}, 5§73 (Packet)

Sample data

Field name
Value(hex) Description
) signature code
signature 4 EFh CDh ABh FFh )
* O0xFFABCDEF (fixed)
V2X_IF_TX_IPV4_PKT
type 2 04h 10h
* 0x1004
Header .
length 2 payload size
status 2 00h 00h
reserved 2 00h 00h
destination port
port 2 88h 31h .
Payload 5000
data variable UDP broadcast data
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HIRZ|H AZSHIAE V2X ©Z WAVE Interface

17. UDP Broadcast Packet 44l (ADS<- CTOP11-GU)

ADSE CTOP11-GURRE| of2iel T2 Fej= UDP broadcast packets 44l9hch

7}. ©jo]2E (Payload)

Data Length

Field name Description
Type (bytes)

) ) source ip address
ip_addr uint32_t 4
* host byte order
) source port
port uintl6e_t 2
* host byte order
data variable | UDP broadcast data

L. =3l (Packet)

Sample data

Field name
Value(hex) Description

) signature code
signature 4 EFh CDh ABh FFh )
* OxFFABCDEF (fixed)
V2X_IF_RX_IPV4_PKT
type 2 05h 10h
* 0x1005
Header
length 2 payload size
status 2 00h 00h
reserved 2 00h 00h
) source ip address
ip_addr 4
* host byte order
source port
Payload | port 2
* host byte order
data variable UDP broadcast data

THA
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18. Qell Ae] (Type Definitions)

7} V2X_IF_PKT_TYPE_E

V2X @ WAVE Interface

{

typedef enum

V2X_IF_TX_PKT = 0x1000,
V2X_IF_RX_PKT,
V2X_IF_TX_]J2735_MSG,
V2X_IF_RX_J2735_MSG,
V2X_IF_TX_IPV4_PKT,
V2X_IF_RX_IPV4_PKT,

V2X_IF_TX_CFG = 0x2000,
V2X_IF_TX_IPV4_CFG,
V2X_IF_LISTEN_IPV4_PORT,
V2X_IF_DEBUG = 0x4000,
V2X_IF_MP_TEST,
V2X_IF_CHECK_STATE,
V2X_IF_EVENT = 0x8000,

V2X_IF_TYPE_MAX

} V2X_IF_PKT_TYPE_E;

L}. V2X_IF_EVENT_E

{

typedef enum

V2X_IF_EVENT_DEVICE_READY = 0x0001,
V2X_IF_EVENT_TX_CONFIG_COMPLETE,
V2X_IF_EVENT_OP_NOT_SUPPORT,
V2X_IF_EVENT_LISTEN_PORT_COMPLETE,

V2X_IF_EVENT_MAX

} V2X_IF_EVENT_E;
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ch. V2X_IF_PKT_T

V2X @ WAVE Interface

typedef struct

{
// signature code
uint32_t  signature;
// packet type (@ref
uintl6_t  type;
// payload lenth
uintl6_t len;
// return status
uintl6_t  status;
// reserved
uintl6_t  reserved;
// payload
uint8 _t datal];

V2X IF PKT TYPE E)

} __attribute_ ((packed)) V2X_IF_PKT_T;

2} V2X_IF_CFG_T

typedef struct
{
// interface packet header
V2X_IF_PKT_T hdr;
// channel number
uint8_t channel;
// transmit power
int8_t tx_pwr;
// reserved
uint8_t reserved[6];

} _ attribute__ ((packed)) V2X_TX_CFG_T;
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o}, V2X_IF_BSM_DATA_T

V2X @ WAVE Interface

typedef struct
{
// Message ID
uint8_t msg_id;
// Not Used
uint8_t msg_cnt;
// Vehicle ID
uint32_t id;
// Not Used
uintl6_t sec_mark;
// The geographic latitude of the vehicle
int32_t latitude;
// The geographic longitude of the vehicle
int32_t longitude;
// Not Used
uintle_t  elev;
uint32_t  accuracy;
// Speed of vehicle
uintl6_t speed;
// Heading of vehicle
uintl6_t heading;
// Not Used
uint8_t angle;
uint8_t accel_set[7];
uint8_t brakes[2];
uint8_t size[3];
} _ attribute_ ((packed)) V2X_BSM_DATA_T;

v}, V2X BSM packet format

typedef struct
{
// interface packet header
V2X_IF_PKT_T hdr;
// BSM data
V2X_BSM_DATA_T bsm_data;
} _ attribute__ ((packed)) V2X_TX_PKT_DATA_T;

A} V2X J2735 message packet format

typedef struct
{
// interface packet header
V2X_IF_PKT_T hdr;
/ J2735 message
uint8_t msg[];
} _ attribute__ ((packed)) V2X_TX_J2735_MSG_T;
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19. BSM Packet Flow

{ ADS system ]
|

Boot up

V2X CHE MEj 20l 83
(W2X IF CHECK_STATE)

V2X @ WAVE Interface

[ OBU V2X

]

Boot up

Listen on udp
port 0x1609

o
e

V2X T'E MEj =01 S5
A2X IF EVENT : W2X TF EVENT DEVICE READY)

=
e,

.{_

BSM packet F<

N2X IF TX PET) 5
BSM packet 2=

L W 2¥_IF_RX_PKT)
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HIARH AZHAE V2X S WAVE Interface

20. J2735 Message Flow

[ ADS system J [ OBU V2X J
| |

Boot up Boot up
!

Listen on udp
port Ox1609

VX T AE Sl ol
(V2X_IF_CHECK_STATE)

o
-

V2X B A S0l 2o
N2X IF BEVENT - W2 TF EVENT DEVICE READY)

=
T

VX2 B packet T S Ths

VIXHiE S HE BF ST

12735 message packet H
(vaX IF TX J2735 MSG) -

J2735 message packet =4
(vV2X IF RX 12735 _MSGE)

i
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HIAR|H AZHIAE V2X T WAVE Interface

21. UDP Broadcast Packet Transmission Flow

[ ADS system ] [ OBU V2X ]
| |
Boot up Boot up
I
Listen on udp
port Ox1609
W2X CHE AR = o F
{(V2¥_IF CHECK_STATE) N

VX CHE S Ef S 8T

UDP ¥ & =f{s €% packet T2
UDP EE s L F2 £ &80T

UDP broadcast packet &2
(VZX_IF T _IPVE_PKT)

UDP broadcast packet &2
(V2X_IF T IPV4 PKT) .
UDP broadcast packet &2
(V2X_IF TX_IPV4 PKT) i

L)

=

A

=X
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HIARH AZHAE V2X S WAVE Interface

22. UDP Broadcast Packet Transmission Flow

[ ADSslystem } [ DBLlwzx }

Boot up Boot up

I
Listen on udp

V2K THE AFEH =0 o port 0x1609
[V2X_IF CHECK_STATE}

V2X CHE e I 2T

e (X IF EVENT - VX TF EVENT DEVICE READYY

UDP g &= H & €7 =T

mmim i me e oo o AWZE IR EWENT W2 TF EVENT TX CONFIG_COMPLETE]

-
EVENT_LISTEN PORT_COMPLETE)

UDP brosdcast packet =31
(V2X_IF_RX IPV4 PKT)

L

UDP broadcast packet Z=31
{2 IF R TP PRT)

o

L)

=

A
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