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Abstract

Open source (openV2G) and commercial software,
which perform EXI conversion conforming to
ISO15118 standard of electric vehicle charging
communication, are being used for the development
of charging devices.

However, since ISO15118 standard is being
reviewed to be revised, the latest version of EXI
conversion software is not provided sequentially.
In addition, although there is a situation where the
communication has to be examined with a modified
format to ISO15118 standard in development scene
or others, there was an issue that development
couldn’t be performed flexibly because a request
for commercial software development is required
for this.

Therefore, in order to shorten the development
period, ISO15118 standard and open source
conversion specifications are studied so that in-
house design development can be performed
without waiting for developments of open source
or commercial software. As a result, the design
method, which uses unique EXI conversion
conforming to the latest ISO15118 with the open
source, is introduced in this article.

FF—T A7 A ELT, B KE /W TRE
VAT ARFOBE RO (R1) DS
nTtwns,



ISO151 184 —T> YV —RADEXIZRUIEIRRITEIC DT

T—HEE
WLAN v%
CAN
makE || &E /"\\\_’/
ECU ECU
PLC
==Yiin] FEERIUR
(FTUwR)
1 REBVZATLERN
1 SE/HETORERIEEEETO NI
(=, ihig BA FRE BRI B|o S
FEEIRIE CHAdeMO | GB#i#% Combined | Combined
A Charging | Charging
System System
(CCs) (CCS)
BE CHAdeMO |J11939 1SO SAE
ORI bakin (CAN) 15118 12847/2
(CAN) (PLC/##R) | (PLC)

HAE, 44 TIE ISO15118 HAKITHENL L 7= 7 FE
& ECU OBF 217> T\ 5o

ISO15118 IZ DWW TEL$ % &\ BIk& 41X [ Vehicle
to Grid (V2G) - Communication Interface] T3 1 .
FER§ 2 & [BAABFEE 7Y v F (EH#E) M
DBREA VI =T x—R] b, 7z, B
WIETR 2 D X 5 ISMiEE v, OSIZHET VD
WELVAY, 7ubarviolRiEE2 %5
Wb,

i

£ 2 1SO15118 gD ¢4m

KU

i

IS015118-1 | —AxBEIREI-AT—XERE

ISO15118-2 | RyhI-IBLUT7IVr—23>TONIIOEMS

ISO15118-3 | ¥ESLUT—HIVIEOEM

2y NI=IBLUT7IVr -2 TN IVES

I1SO15118-4 F2h

1SO15118-5 | ¥ESSLUT IV IEDESIET A

IS015118-6 | DAL ABED—RZIEREI - AT —AERE

D1V BIEORY NI - ULV 7 TV —23>

ISO15118-71 Fni oz

1SO15118-8 | JA VL RBEOMIEELT -5 IEBOEM

ISO 15118-1
(0s1 Layer 7] ( SDP+ Application Layer )
kAppIication‘ L Messages )
(051 Layer 6] [ )
[Presentationf | EXI )
150 | (osI Layer 5] [ )
15118-2| | Session | | V2GTP J
OSI Layer 4 TCP, UDP, TLS
| Transport | | )
OSI Layer 3 IP, ICMP, SLAAC
L Network IR )
'OSI Layer 2‘ (" )
IS0 Data Link
151183 — ETH, PLC, WLAN
OSI Layer 1
L Physical AN Y,
®2 1SO15118 & OSIBREFIL. FO ~JJLOBIHE "

YO TIIEEEFEI D20, 1S015118 D
ez y P (V2G) @54 v —7=z—AD
EARN L RELZEETEE—T VYV —ATH 5,
OpenV2G” ZiEH L TH Y, B3 CHEHEY 7
M OWEKZRT o

54



DENSQO TEN Technical Review Vol.3

55

ISO15118TXMLRAF—¥Y

/:— LUTESR
| I 2F—XICED
iz WA TR

! ! | OpenV2GTER i\
RV — - - — V2Gvt-3 |

| s Exxzaz> | REE EXI§}§> oasm | |

i e i

| vaee-3 . - ! ! - - V2G-S

| L) Qx@m M| | JAFY <ij1£$§& ML) |
T o |

__________________________________________

3 RE|BEEV T MERK

BAE, Mok, RIERSETR TH 5 A%
ISO15118 BIME 1T LRI & CTIRIEDMBIE S o 5 BB
Thrhd, REBHEEIATLOBEEITI 2D
iE BRROERED RS NLHEL —T >V —
ZDOUMEREOLE EDOLENRD Y. BHRITT L A
FIMPHAELTLE ) PEID - 72

FIT A= VvV —RLFHLXHITHATH
%3 A72HI121Z, ISO15118 Bk D XML A F —
REEWL, AF =<l oV (Schema-
informed Grammars) TAirbN 5 EXI £ L3 %
MRS 2LEND L7720, TNICLELREMPF
WD W TIRAEZ AT - 720

EXI Headerii& X [ I3 HBgATEE

2.1SO151 18 BRDEXIEE

EXI 12 OSI ZEF LD Layer6 D7 L ¥ ¥ 5 —
YarvETHEHIN A M= BIOT T
r—vary7albavoEfo 1S015118-2 THE
ENTwW5b, EXI1Z XML XHEONEZ EXI A b
=2 L LTNAF ) TEL, EXI Header DI
EXI Body %% { i & % > T,

2.1 EXI Header

EXI Header 1213, EXI Ak% 72— K3 5720
WCRLBELERIREEINRL, RPNy F—IT 1A
4 FTHEIEN, OpenV2G TlE. BNy F—D
14 b F—=FEthoTwd (B4),

[EXI Cookie] | Distinguishing Bits

Presence Bit for EXI Options| EXI Format Version

[EXI Options] | [Padding Bits]

OpenV2G CODfE(Dbit) = 0x80

- 10 0

0 0000 - -

4 EXI Header #&3&& OpenV2G 0fiE ?



ISO151 184 —T> YV —RADEXIZRUIEIRRITEIC DT

15 (Structure)®
#=1b
<?xml version="1.0" encoding="UTF-8"?>
<notebook date="2007-09-12"> OO0
<note category="EXI" date="2007-07-23">
<subject>EXI</subject> - =
<body>Do not forget it!</body> | SAFVT-Y |
</n0te> EEm
<note date="2007-09-12"> OOOLIOOALICO OO
<subject>Shopping List</subject>
<body>milk, honey</body> e
</note> I:IAOO T <> :
</notebook> date  subject ! |
category body | |
we 1 AN O O |
XM LY% — ! date category subject body i
AE(Content)d | 't :
~F51b
5 EXI Body Stream ?
2.2 EXI Body B oy 2BEN L7,

EXI Body (21, XML @ V2G @fg X v &£— T
NAFVERINTHRMH I N TS, ISOI5118 #l
KTl INAEHRGEIZ AF—<Ilikoni
XETHY, T OXPEITHED X Structure (F )
& Content (N%E) 2T TR LZ TV, ZOHK;
W2MHFIWCHRTEXIA M) =A%, F1) 55—
% CHER L C EXI Body 2K L T %, 512
Z OB % R Y .

3. EXIZH]EEDFHHE

ISOGII8 BMDFTEY — 7 » A Tid, #HHT %
Ay —I% VG XAy t—Y LY, XMLER
Tl &h, EXIZH|THALFYIZZya—FL
TREZEBEEIT>TWD, il T5 V26 Ay =Y
1Z. ISO151182 HAE D H T XML A ¥ —< & LT
EHRINTBY, OpenV2G TIXZD XML R F—
<EAAL, AF—<IlE IV LEEMTLT
EXI £#% Eji L T\w5,

Z 2T, EXI&# k28 & 3720, 1S015118
BHKE L OpenV2G YV — A & RLILXTEXI Z# )

3.1 Structure (18i&) OFS1L

V2GHlfg A vt —=Vik, V2G 77U r—a v
B7abhaWNY Fyz—2 Avk—YE VT
TNV r—vav@gAvyk—VD2O00RL L Ay
=Tty ML), TREFNICXML A F—=<
DAAET %o

Structure D HF FAL TR T T MO I, Lo
XML AF =068 T57TyYaysrt—1
< b YEERT S, B6 12 XML A F—< L ER
LizTyya¥ oy rF—b= b ryoplzERd,

56



DENSQO TEN Technical Review Vol.3

57

<?xml version="1.0" encoding="UTF-8"?>

<xs:element name="notebook">
<xs:complexType>
<xs:sequence maxOccurs="unbounded">

</xs:sequence>
<xs:attribute ref="date" />
</xs:complexType>
</xs:element>
<xs:complexType name="Note">
<xs:sequence>

</xs:sequence>
<xs:attribute ref="date" use="required" />
</xs:complexType>

</xs:schema>

<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">

<xs:element name="note" type="Note"/>

<xs:element name="subject" type="xs:string"/>
<xs:element name="body" type="xs:string"/>

<xs:attribute name="category" type="xs:string"/>

<xs:attribute name="date" type="xs:date" />
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