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71(transmitter) 3 =21 7] (receiven) & TR & = AT A7) = S S E 6
= AT, AT dAR ATE

1e]al, YA = A F o RRE 54 HolHE e F URE A E 7 3
th Y 23X = dl o] B 7] (data logging)®| Il B & AFs /v e L&
EFo) AE3H7] 8l 5 A PLC(programmable logic controller)®ll <] 4 ¥
HE Ags ¢k doly 27 &, 74 da83a A28 54 F2 4
P A 28] B W9 E #7390l E] ]k o Wl E/F A S 7] S5t
8l A4 71ZE Eet vlolH & 38k LR A A B o] LA 2 o F] -3
H dolH & XA 7 vt FEeF 39 A5, T &(station) ol = A= E 5
R ES) o 28 A7 M8 ¥ AL, F5 A& PLC B 2pA o =] = Al
MERY SAHZE IS5t i
U FH A= A, golato], HEFF2 T FAlE A /e FA LEE
T RTESAREE U
5, 2pF v A = 2
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=

=

=5 Y ATE E Q1 o]

T
—_ 1.

Aol =Z Y F ~(hose) 1A &2 Tholl 514 (proximity)
A<

5 A9 5 9le) o171 4, el o]

[150]

j

B

.XO
ol
e

ool

o

=

=

=
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=

=
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[153] 5= B ulg o] o] A Ajofof] WhE 424 oA G F T BA OFUbaE X E A 2o

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

3l OSI(Open Systems
Interconnection reference model) 7 A o]| A] 20| T},

L 500 o Al gk hef o], A AR T T TA FHE ZEA A9 {20
2o} AAH FA 2] A AR T T 2E)E 0SI7 AlFl &%t
tlo] & % A 2 & &](data link and physical) # 5, Ul E$] A (network) A 5, &
(transport) A%, K. 9F(security) A5, A4 (session) 7|5, 3 & (presentation) A5 2
-&-S-(application) 7|5 Z+7}el| o) §-3to] L2 EF ¥ E(protocol suites) 0.2 3T &
g 5 ATk

F,FARETT T 2820817 A5 HolH WA R =] Al T
EF 24 P8 IDA®DI-IIDA), WLAN, NFC 5ol Al A8l 5] = & o & 3huto] A
1 ZR2EZG10)0S T3S 4

Egh FAARTT A 2H2 0817 AS e U ES) ST T2 EFEA
IPv6(internet protocol version 6) 32 2 & F(520)& X &3 o},

Lo A ARTH B A& 0S17 AIS A AlSe] TR EZZEA,
TCP(transmission control protocol), UDP(user datagram protocol) & ol A A1 8 %] =
Aol & she] A3 TR EF(5300S X3S ATk

E FAARTH BN 2HL 0817 AlEY Het AlFe TREFZA,
TLS(transport layer security), DTLS(datagram transmission layer security) & ©fl A1 €
¥ = Ao % shuho] A4 R EF(540)S £ 3E 5 Atk TLS= TLS 1.2, TLS
1.3 59 MAES ¥35ta, DTLSE DTLS 1.2, DTLS 1.3 59| &S ¥3a
2= g1t} TLS= TCP A 710l A 8 % 31, DTLS= UDP & 7lol A & 4= olt},

Lo A ARTT B 280817 AlS A AlSe] TR EZEA,
JSON 7] 4} A = ¥ F(JSON-based session protocol)(550)= E 33 o= Sl ).
JSON 7] 4t A B EF(550) A vl A of o] FAl Hi= Abeke] A AA
o) x| o} A Ao AAA| oA H| ghol] tlolE & Bl o] A8 4= gl

E3 FAARTH BN 2HML 0817 AEY B8 AlFe TREFEA,
JSON(JavaScript object notation)(560)< X328 4= It} JSON-> A H of| A E&}o]
AEZ dolH & B o A& 5= ¢l 2] 5 shvlelth JISONS o] 8314, A
b v 2~ A Zhol] Hoi= xpako] H bR of 2] oF S Ao ARA o A A] kel
TR2EF WAIAE JSONS & 7|8 4 i)
st TAAETT S 2820817 AT &8 ASY TEEZEAM,

w ¥ & o X 2 & FE(fueling protocols, FP)(570)& & 4~
EZEG102 Al dRew TEES(FPL), AR AREH
M ZEF(FPn)S X318 5 v n2 3 o]/l 9

— ==

=
A
-

;O

}ﬂﬁ
}ﬂﬁ

i
b
iy
=
es
2
Y
=
re
kil
o
ol g

™
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Egh At A AR T T4 2EE, EUE Ao A, HolE F H
=] ™ 2 B2 A, PLC(programmable logic controller),
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[165]

[166]

WLAN 59| Z2 EZ& Abgstal; A5 AF3 Bet AlFe] TR2EF A, TCP
/L= IPv6 LREF-S AFEEIAL; A3 Aol gt A Alse 2=

EFZ X4, o]l XML(binary extensible markup language) = Z & &2 A8-3}a1; 3
A ASH &8 AT TREFZEA, AV Aol AMRE = 7|E LR EFHE 5 5t
UE et s TAE g du AV Ak AFEE = VS 2R ESE AV Ak
A 5+(DC: direct current) 91 5 ¥, 1L (AC: alternate current) 1 5 &, T4 A &

A %-(WPT: wireless power transfer), A& 127X #ll ¥] 71 2} 32 (ACDP: automatic

connection device pantograph) o= ¥ 3+ o] s}l T2 & Z S ¥ g 4= 9l

2

1 B4l Hlol B s YEhE v & 19 A
[3E1]
T S - A A - Sl A
FAlde]l |- &w FAaYY - A E B
Bl & & -THE TAYE S A AbgorE
- HE TARE -HAERF
AT TAYE R
R R B
-H AT TAYE - HARE S
AT TATE - H AL 2
- 5
- S 75 o % (comm/non-comm)
- Rk
-AE T A o
- A A A] o
- FARARTH ZE2EF 7 e
-IETAY
-TA AETT o deE AR
ShA | 5 49] b 9w of ¥ (discovery and pairing) ©HA1(S401)2] f-== A o] 2~
(UCh = AA7F = el A o o189 2| iH F i =59 Ao & §dshe 4
A HEas v 2 o] B4 BE)S A E T ¢ S g 23 UCTE
H S84 & A 8sk= & Aostal ok A wiAYSE o 5 St
o] fr=A o] AUCHNA A} AAX = AR TREZS A3
7l e dubAQl Z2 Vs o o ¢ dvh 7|2 dolH WA E & Al
ol A Azt AA wl AV Foll whef A H A7 2 E AL
A& A2 = QY AR 2 oS AAH x|} FAl afdo]
AHEES st Ao " Axrdasioh B4l Aldo] SubE Foje g B
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Type Description

Use case name UC-1: "Discovery and Pairing"

Objectives UC-1 allows devices to identify the communication counterp
arty (communication module of vehicle or dispenser) that is r
esponsible for the control of the physically connected recepta
cle or nozzle, respectively. UC-1 also defines how to identify

incompatibility and may define a failsafe mechanism.

Short Description During this use case, vehicle and dispenser try to find out an
y common communication technologies to run a fuelling prot
ocol. Depending on the discovery mechanism provided by th
e underlying physical/data-link layer, the vehicle and dispens
er discovers each other and start communication. To ensure t
hat the communication channel is established with the device
s that are bound to the fuelling hose assembly, extra pairing p
rocedure may need to be involved. When communication ch
annel does not guarantee the correct pairing (e.g., wireless co
mmunication), we may need an extra pairing channel that del
ivers pairing information. When pairing is implicitly guarant
eed (e.g., communication integrated with hose assembly), on

ly communication channel should be sufficient.

Pre-conditions The dispenser nozzle is securely connected to the vehicle re

ceptacle

Post-conditions Vehicle and Dispenser knows what communication medium
to use for the communication. After this use case, subseque
nt communication solely depends on the communication prot
ocol that was agreed on in this use case. If an out-of-scope ¢
ommunication protocol is chosen, no further ISO 19985 com

munication is performed.
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[169] ¥ 32 L 40 vhA 2 S o] ¥ @ A|(S401) 2] FEA o] 2 UCLoll A o] &5 4= 3l
o] - = : e}

&l 7] < (supported communication technologies) & Z+7}2] clauses &

[170]

Clause Communication Techn|Communication Chan |Pairing Channel

ology nel

Annex P.1 Unidirectional irDA  |(irDA references) N/A

Annex P.2 Bidirectional IrDA (irDA references) N/A

Annex P.3 WLAN with NFC IEEE 802.11 NFC Forum Specificat
ions

[171] 562 ¥ g o] A AAdof mE GAA(S401)E FA 3] =X eHE T3 S8 S

[172] %62 3&xshd, & 49] v 2 5o ©(Discovery and Pairing) T 7] (S401)°ll 4]
#lo] g 7742, UCDC @2 2 UCDC #l|'#30)| A #jof g 3wl xFeka} v] 23l A

= dHo " IDE wskstal ool sloj | IDE 1% o o

[173] A #| 2, 2} (vehicle)< A4 9] 3]0 ¥ ID(PAIR_ID) =, }&F ID(vehicle_id)
£ @& WA X|(PAIR_ID_ANNOUNCE)E H 27| A~ES 4= Q) U]
2= A (dispenser)i= AHF O ZHE 2 IDE WSS FA4lEE wAA
(PAIR_ID_ACK)E Ao =2 et 5=t A2 v =314 7} 24 ID
Z WorliE ACK WA A & AAFA 0 &2 521819 &8 FlstE H A A
(PAIR_ID_CONFIRM)Z U] ~ 34 2 A g3t 4= 9lt}.

[174] th5, Y 229X (dispenser) = A1l Hl o] ¥ ID =, Y] 234 ID(dispenser_id) &
e WA X (PAIR_ID_ANNOUNCE)E H 2 =) A~ E T 4= 9l T}, 2}ef(vehicle)=
U &M 2B Y 234 IDE kS 3] A 8k= WA A(PAIR_ID_ACK)E U
2R AT 5 1‘4*%11*1 AbeFol v 2234 IDE W ths= ACK A
A& AAH o7 FAEE 8-S Bl Eki= WA A|(PAIR_ID_CONFIRM)E 250
2 AGE 4 ok

[175] ol gt Ao - F W2 T3l A= ] 23X 7F Al AR T2 (session-
specific randomized) 301 % IDE A3 5= AT} o9l 9|54, 3o & ID JJ_§]-°ﬂ
3 el AR BT A= 3 9
LA 2~of o DA =, o]l &
Abg-Y] = Hlo] o] 3T

[176] ghH, 579 UCDC #'# ol A Het BAl&
Ao & shvhi= A o 234 & Hlo] g st
ool FA L& HEstr|d FEg JHE A5 st
=0, ¥ A D g aAM 7 AR T Fetel] 418 Htdd U EE
Pz 3} 7o WS x9St 4= Qi)

i)
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[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

PCT/KR2024/015413

32, UCDC #H12 Hia FA1S A dstx] oz Z41 A Hoto] &
7Heg 4= 9tk uCDC 92 2 UCDC d@| 30 A 2FFa) t] 294 & o of & &}
E e 54 Heb il o 7o), IEC 62443 H.ot €8 3 FE317] 918 541&
E:@o}ﬂ 3 FH3 AW E A FIEE FAE 5 AU IEC 62443 HoF @) 3
& A gk fisok AGsk 5715 7H2 39 AHactors) ol T gk Boot # A 4= 9]

o,
X o
k
A%
Oft
o
N
I
o
B
!
£

%0

s
[e}
d (backward compatibility) S 7FA] = &34 G2 vhE0]d
@Li%%"q S VEoR AAE FEE, A AdRT T A
=4

O(Type 0). EH<11(Type 1), EHI2(Type 2), 3

Oft

i

Ao

1-01'
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i

_EL
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[¢]
Ko
lo
il
S
=i
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4>
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£19)
=y

EF40(Type 0) A= & H(fueling) & A g T4l A akA] 7 & 54
WA A & 9hX] Zah= A5 A A Sl

EFA 1(Type 1) 558 H38 DA B4 & A sh= AR & A AT 5= 3l
vk BFA 1 A= B0 g X 2 E W (fallback) S 4 AT

EFQI2(Type 2)&= o =l A= F-Al(advanced communication, AC)S X 91 3l= 4
‘]E‘t ;q;‘da— 2= o]ﬂ. E]-?:}Z };‘qt E]—O]O x};qu'_ iﬂﬂﬁ]— 2= o]ﬂ.

EF]3(Type 3)= DAL} A B A E F2l& X et AAE A AT = Q).
EFQI3 2= B0, BF) L 2 B ]2 5 ol = e e e = ol

o] =Wl A= E A2 WLAN(wireless local area network), £ 5-2~(Bluetooth, BT),
NFC(near field communication), £}©| 3} o] (WiFi), UWB(ultra-wideband), RFID(radio
frequency identification), 4G, 5G & ¢] "] #|(medium) ¢} 54 L2 EFS AL-&dh=
E/\]Q ;q;‘d%]— 2= o]q_ ttg} o.]tuﬂ/\t E/\]p_ o]:u]—s]: IrDA, /\]F/]OJ E/\ ;2].
28 o|t| Yl(ethernet, ETH), 5}©| #| & F 4l (high level communication) & ¥ &
k= Q) of 7| B4 I 2 & 52 TCT/IP(transmission control protocol/internet
protocol), 91 = 3 i (fueling) T2 E & 52 £33 4 Q). 1] a1 steo] gd &

oN

OH

oN

H

A& W L Ao ZAleA sl ARE e Be ARE Ad 5
ATt sho] G E-Ale] dolH ¥ =3= PLC(Power line communication)& A8
T o), o]of g | X = ghi=

welk oA EXL slolH g = e 24, DAL} 74X (wired)S 5?}
& A el o DA S} 4 (wireless) S 38 A& L8 5= vt DA%}
(wiredy= 25 Fef o] A9, == A E S0l thgk §ldo] Ha3st 9}3}.

= ol Bl AR SIS Al ST Sl Vs g o, B EAl Y
Z: 23= 5G, WLAN, BLE, ETH, UWB, RFID , NFC % t} %3k 54 =v+8 ¥ 33t
G 9t} o] 3 Bal kS e TR EF R A TCP/IP 59 4ozl T2 g3
& AREE AR o & Bo], Tl Bl o B A aelE = S S Bluetooth,
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[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]

WLAN, Wi-Fi(ISO 15118 for inductive / ACD), UWB(IEC limited consideration for
ACD) s°] o] 3

QA2 e ARTF AANEL AR GE S50 $AE AUHES T
% gleh ole] A Ao o) Sk ARTF A SUF A A5 FHE ()
HEEEHS AR 5 YT THU,

CRA el A, 12 70l hebul uks) o), 2 o] Eel uhE T A#1S A ek
BhI1 207k Eh10 ) iz Bhel2 X & Wbul, ehel1 4 erslo X 2
03 5 9TK(S610).

A, o] EE) uhE A0S A A5k B2 47 B0 A i 6
9142 & b, B2 43 eh10 9 2 B s 52 9lek(s620)

1931 7 A0 E A QSHE BhI3 A 7 eh10 X & Wb, B3 g = e
900 4 = Z g 7 2lrhs630). B3 4 A7k BT 4 A 2 Wb, 643
A= B AR 2 E0 e 5 QIThS6d0). T, B1913 437 EF12 4 B why

1 2
A, BFI3 A= B2 A 2 S = JITR(S650).
A8k - A#1-2 SAE(Society of Automotive Engineers) 3 52 £33 4 3l
O, - A#2+ 1SO 19885-3 & o= X3Ha 4= o)
I

LS R ls ”EOJ‘?L*JQX]%E} Adll, Fa dw g FA= AE 23k
AAE i 5 Ao s A AR A= oA E A T 8
1491 WLANS| A] ] o 3o w}ﬂ‘rﬁ} of Alue] 2 1 WA Afue] @ 30 A 9 4ho]

A4 A AAE AT 3

AU Q1o A, Bl 23 A = A a]r—orH Q1 MA| 2 32 21 E(access point, AP)E
TH| & 5 o}k Y 23 A = FCEV 7122 % A Ax(fuel station) H] A 'd (beaconing) 2}
xVSE(x-vehicle supply equipment)ol] A 9] o1 5 &3 W& A4 e 4= i) o] =4
Aol 23 EFCEVA: H 2 & ~Alste] 3Han, 363 v 2914 9F WLAN % =
=2 dA3s 4 9lt)

AlvE] 2 260 A, ] 2231 A4 5= WLAN S41-& A1 8kA] 31 DA S48 A %
T Avk U= = B 1(Type 1) =] oll th&-A vt 234 24 & FCEVE
EF43(Type 3) FA 24 27005 B Y1 A9 v 2~3M & 33 5 gtk FCEV
o] gAlE Zo] Y 3lA o Aol &) ddl =1 4% |, FCEV S} t] 2~ 34
Zboll DA -4l o] Al2HE <= it

Alube] @ 304 T 23 A= WLAN 21 2 DA 418 A 98 = gl o] 4
5, Tl 23X = B 3(Type 3) Aol o) -3E ok Bt 1 4% Q1 FCEV+= T] 2= 31 A
FRo Fabd 4= Qv v 234 = o} A oju] & WLAN Sdfol
gtk FCEVE] g Al E Eo] 2 o] Aol Eel &9 w53 44 wj, FCEV <}
t] 284 kel DA B2l o] Al &HE 4= 9Tt

8 e d dAdo iE A ARY

T

T

23t 4= 2= 3F9 =34 (backward compatibility)
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[197]

B2 EFo]

i

& 98 (fueling method) @} 541

Gt
M

(Type)°l++ UCDC # &

LOLaN
-
s

0

i

—_
fite]

=
[t

M
e

7K

Al o] BFgf o]t 2ol

o

gl

UCDC @l o]

Bl

[199]

YA
ar

ISO 19885

T
T .

, TTA#2

s

[200]

[

.

[201]

o
<!
o

0%

-

0

ol

o

=

A1(No comm)®l] o] %] &} &= & -

communication, No comm)

o

Ho

-

SRR ¥

5

dlol § A& HFoll A

(backward compatibility)% A

[204]
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[205]

[206]

[207]

[208]

[209]

[210]

[211]

5= 90 vER upe} o], apkat t 23l M = #lo " Al 1(D: identity/
identification)2 B 4= ¢l=tl, o] 2] 3t A4S F k7| 918 & F-AeHS
Al d] o] B] A8 F-5F(UCDC: use classification of communication data) 2| # ol 2] OH
72 4= 2t} uchc @ -& uchC ¥ 1(UCDC-1)(910), UCDC #@ ¥ 2(UCDC-
2)(920) 2 UCDC d®3(UCDC-3)(930)2- 712 4= At} UCDC &l ¥ UCDC |
HO(UCDC-0)(900)-2 © 7}2 4= )

UCDC #1'0(900)-2 Hl o] ¥ 7} A D}Q A A HlolE 7F A g = A 5ol
Z~ & (dispensing of hydrogen)©| 1} & OFAH 7|5 & st A5 35 T2 EF
o sl AbgH A B FAlS A S = Atk UCDC #'#0(900) 0l A = A&t T
A A 7He] BALE X 181 A] ¢F © T2 (no communication), U] 2~ A = 3 2 A 2
A o (process control) = 9+ 7| 5 (safety functions) 74 ol A H| o] & IDE 25

o Ak 5 glek.

UCDC #l™21(910)0 A #Hlof e wf, 232 #|o] & IDE H =AM R Agd
ATE UCDC 2 1(910)0ll A A o] ¥ = QFA 7] ‘5 (safety functions)©ll A&

A= EA R AgH A A dlo] B (static data) = AR T T2 EF | A S 7
Atz AMgE = 9l Ad sy 54 d o] B (dynamic data)= 153 T2 E
Yol A (22 M| 2~ Hxof] o $F 9§ (risk against process deviations)< & ©] = H|
g 2 g,

UCDC #@'2920)ol 4 A2 A 4 dlo] 8 = Al 7] 5 (safety functions)®l] A}
€9 5 St} ol 213 uCDC & E2(920)9] 4 4] H] o] E1 = UCDC @2 19l tha) A4
o 44 dolE] st 54 dolel] theto] 5|8 &wol tlate] Zohel Aol
31

UCDC #|®3(930)ll 4] 4 4] HlolE e} &4 o8 = T2 EF L= otA 7|5
ol M &2 Aol & Al ARgE = Utt. o] 213 UCDC 2l "3(930)¢] &4 tlo]
El3= UCDC |20l th 3] ] = 4 4| tﬂ o] Bl ¢} &2 o] El o] thate] 584
$50l Hajel 27k A% 4 ek,

A< gh uke} o], UCDC @&, UCDC #'# 1] UCDC #@|'#20] ¥ 3}¥] 51,
UCDC #'#27} UCDC ¥ #30) 35 =, < A9 dldo] a4 Eﬂ g }:?}3}%
FHE 7Hd = vk 54 uChC dE & Z]%ﬁ}b A= U 5 uCDe #E 9

FAE AL = At A2 & UCDC #E & A deh= AX & F Ao A

A1 8= 74 2 UCDC #'ES A 5 9l Xﬂgﬂ UCDC & - UCDC
A% A Al dgtrhar 2 4 vl UCDC @ 2 -2 backward compatible 3} -2
& = ol B kg o] T & A A] of ol A = backward compatibility+= UCDC #] 8 2}
#3H7 Non-Comm, Uni-directional Comm, Bi-directional Comm Z+2}y3} =1 %3}
of thall A& FashA A8 5 3l

T 4R &8s Az, E 49 A F Fol ] dA(S40D)el A 2}
/2P E] 9} v] A~ A 7H9] /‘C}E 84 (interoperability), 2/ 3 3HA]
(compatlblhty)oﬂ et AR7FFFE At old FE8A F/EE T3S
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[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

A GA(S404), 2

Aol
el
0%
O_?L r ﬂl
)
a
=~
(]
é’j
tm
ok
il
[
il
il
iy

Aol A=, & 49] WA A H|o] Y DH# [(S401)0l A 2heg/
3-8 (interoperability), B/ T A
EZ A 9AIS403), AR TRE
ghebu| B 33 D AI(8405)8 AN AEA
3}

K
i
)
hu
fo,
1
[‘;l;
N
o
2

K
do
e
0%

il

[6)
(compatibility)el] o g+ A ® 7}, FAl
= G4 TAI(S404), ‘;’—J/EE% A=F 4
ol EYAY A& 74 55 At s o] W3}, Asad Byol o
1) 2= e E e Hﬂﬁr O =2 ]lsto] 445 284 (interoperability), R/HE+ &
3+ (compatibility)©ll TheF 4 H 7} ] dlo] EE 41 Q)
g o] T2 o Aol A= B 49 A 2 F|of /] B A|(S401)+= T 2~ 3 A]
+7 3 22 & Z(DDP, Dispenser Discovery Protocol) = #| 3 = 5% gl
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d (CertificateRequest)
HA A & AFato] & & A g Ak AdeA 2
WA A S 2018 A5, Y 234 = A5 A F Q1S4 E2](Certificate Verify) W] Al
A& Agshe] 2y

29 2] E] = ServerHello 2] 1=+

s IR B R ] R R T H
T o1 F A (certificate_required)” 74 a1 Z=7F E3HE 7 31 WA A S H A TLS
Aol 2 FA5 4 2o,

2ol the A Ao w2, dAS402)9] HA, dAxd, J T4
o thgel 5 49] olato] K418 5 gleh,

[34]

.

Type Description

Use case name UC-2: "Communication Security"

Objectives /Vehicle and Dispenser establish a secure channel over the dis
covered communication channel to achieve communication s

ecurity goals including confidentiality, integrity, and privacy.

Short Description After the physical and data-link layer connection is made be

tween vehicle and dispenser, they setup layer-3 and establis
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[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

h a TCP connection, then perform a TLS handshake to auth
enticate and exchange keys to establish a secure communica

tion channel.

Pre-conditions Vehicle and dispenser performed discovery and pairing use ¢
ase successfully and made a data-link layer connection. Cred
entials necessary for the authentication and key exchange ar

e prepared.

Post-conditions Dispenser authenticated the vehicle and the vehicle authentic
ated dispenser successfully. Communication channel betwee

n vehicle and dispenser are encrypted and integrity protected.

TS 2 gl o AAae] G 5L An g B4 B LA 2o 7

1l O

=
NITZTZEF /‘}(commumcatlon protocol negotiation) A (S403)
&t

T

Al X2 E S Ak ©HA(S403)=, U B El o A A&
H AR & U] 2~ M 2 A 43}
o2 A8 s 35 EA
) & ¥ g3 A A E Y&
A(S1130) = é&fﬂ<?:9}t¥
shA, Y A A =
}el= WA R &
off Al A& 7}5

—_ =

BT dﬂ%ﬂ
A = HE =4
= 11/] /\1/\]
2EZ g A

EA IR EFY

Elol| Al A& 7} A1 541 X
E] 2 B 42418} 31(S1110), A1
EREFS sk, Zlg

H,\ 111 l‘Sl

mAww

N_,_.

o{l
i ol

;

%ﬁ EHE I 3E TAZEES T A2 T4 2R

EFZS A, Aeg A2 B4 TR EZ) thit AR E L3EtE WA A=
PR EE A53 5 A THS1130).

olu & 110 =AH A= eF kAT @ A|(S1110) Aol Z gl el A A& 7Hs

gl AR E T a7 R EEE 8

B o] g2 o A el A T 7F AR ] 2 g shew B =
2EZo) et ARE T WA S wilele 2 A5, L) E
EENTREDF S SN TREZS Aushy, AUy 54 5 mw
B3 a AR E Fiels A4S Uaa 2 Agehs Ao A5
29

ol vl B A A G Fhsa BN TREFe] g] 2ES ¥oelE AHE R
AR v 2 2 ks wAZb e w3k 5 )

g o] A AAlefoll k=, BA|(S403)9] HA, Az, B FEH0e v
2o] ¥ 50 9&}e] mAjE 4= gl

5]



WO 2025/080025

31
PCT/KR2024/015413

Type

Description

Use case name

UC-3: "Communication Protocol Negotiation"

Objectives Vehicle and Dispenser determine which communication prot
ocol to use throughout the fueling.
Short Description Once TLS handshake is successfully finished, the vehicle an

d the dispenser negotiates on the communication protocol to
use throughout the fuelling session. The negotiation starts w
hen the vehicle sends a list of its supported protocols and the
n the dispenser picks a common protocol supported by both a

nd the vehicle prefers the most.

Pre-conditions

A secure authenticated communication channel is established
using TLS 1.3.

Post-conditions

The vehicle and the dispenser reached an agreement on whi

ch communication protocol to use for their fuelling commun

ication.
[237] 2 e A Aol w2, dAl(S1110)e 4 A R A H = WA A o]
g thel ¥ 6ol olstel = S gk,
[238] 3t6]
Element Name Type Semantics
protocols CommProtocolType Communication protocols sup
ported by the vehicle
CommProtocolTyp
e
Index Unsigned integer Index of the protocol
Name String Name of the protocol
Ver String Version of the protocol
pref Unsigned integer Preference of protocols. Small
er number represents higher p
reference.
[239] Al BA ZREZ g JEE AL T ZEEZ Y2 A T 2R
Exo WA, Al FA 2REF WA, WAl FA 2RER AT E T
Aol 5 s} o g ke 4 le).
[240] 2 Ee] o Aol mhEH, EA(S1130)0 4 A F R A E = S HAA
o e theel 70l o3t ©AIE 5 Q)
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[241] [3£7]

Element Name Type Semantics
Index Unsigned integer Optional:Index of chosen protocol
Result resultType Result of the protocol negotiation. ‘OK" if
successful. 'FAILED INCOMPAT' othe
rwise

[242] A2 &2 ZR2EZ 3 AR E E3lstE S WA A &, A Z2ES Y
ol AnprAM AF o] Fo] ARE v] £33 7 Tt

[243] Aedt BA TR ES YA Axl= 2beka) o A 7 33 = 24 2 d )
M ARE EASA Aol gk T WA A AR TH O] AR Al (fueling
session) E¢tol| W& BA L2 ESS 2A1H 7] 93 Axajolt), E3], H A A<

oNA = T 2HMA 7 F e T4 ZREZ I aefn| B E A FaRs
AUTH
[244] =, E 0o A AAjoof] wE T4l HhE S, T A A el i 2 wfof ¥ g
S FFHE BAI(S40D)E Al B4 7] 5S o] g35ko] S=3e 4= Q)
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[250]

[251]

[252]

[253]

[254]

[255]

[256]

[257]

Bl o] & 7] Wk(table-based) 1 = T3], MC formula 7| ¥k A8 3304 58 &
At 1dla A4 U2 ucDC dE s 23 o= 3laL, Ve gbey|
Fed &= (pressure class), CHSS(compressed hydrogen storage system) 7}E]|
, T 53 H o] & E(fueling tables) &8 X &3 4 9T},

B £ v adlM s B4 ZRES g4 AatelA] glH 45 gt

e
¢ =
ko
e
)

o] B}g} iz uCDC #Hel whe} g oae] W Bl iz v ueDe H R %
Woh= A4S U st A o 9

R, vk 29 Q%@ﬂ%%%%ﬂtEﬂﬂﬂ%ﬂ*ﬂit$iLE
THS AT Y AAEUC WA UCSH)E FaskE T ol wdkE = e H o
A Hlz s o] gelud, T4l LRES A AR HEoli dd dAaka s
AL e 4= ot

=g o] A Aol A, FATAT A H TA ZEESSE FE 360
oAl A] S+ A = (priority) & 7 T2 EZES X5 4 9l
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communication)®l] AF-&3 F-Al 3 2 & Zof 3 gholof mEdT 4
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St} BBl $AE9 7 ol e B4 RESES T ahA 6] AT 5
Atk A=A ol BN ZREZE] I AN 6] F o] At Tl B 8
3} g,
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N W] B~ D] O
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[274] gl A AAjoof] w2, WA(S404)e] HA, ddxd, R FE2A 2o

&9 3 99 o]sto] mAIH 5 vk

[275] [3£9]

Type Description

Use case name UC-4: "Fueling Protocol Negotiation”

Objectives Vehicle and Dispenser determine which fuelling protocol to
use for the fuelling.

Short Description Once communication protocol selection is done, the vehicle
and the dispenser negotiates on the fuelling protocol to use
for the fuelling. The negotiation starts when the vehicle sen

ds a list of its supported protocols and then the dispenser pi
cks a common protocol supported by both and the vehicle p
refers the most.

Pre-conditions A communication protocol is selected.

Post-conditions The vehicle and the dispenser reached an agreement on whic

h fuelling protocol to use for their fuelling.
[276] 2 o] A Aol w2, WdAl(S1210)0 4 A R A H = WA A o]

82 theel 100 olste] =41 = vk,

[277] 3£10]

Element Name Type Semantics

fuelProts FuellingProtocol Type Fuelling protocols supported by

the vehicle

FuellingProtocol Type

idx Unsigned integer Index of the protocol

Name String Name of the protocol

Ver String Version of the protocol

subprot String Optional: Name of the sub-proto

col

pref Unsigned integer Preference of protocols. Smaller

number represents higher prefe

rence.
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[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

[286]

Aldzsd ZREZ e A= Al dsds L2EZ] 192, Al
TH ZREEZA WA AINRETE LEE

AmFTH = TREZIHA Al AdRTF 2R
B39 59 ZEEF(sub-protocol), T Al A5 FH ZEEF Ut A% F
Ho & s} o e TS 5 9
< o] A Ao w2, DP741(S,1230)oﬂ A AE B FAHE S EAIA
o W2 theel E 110 o5l w41 5 9)
[3E11]
Element Name Type Semantics
Index Unsigned integer Optional:Index of chosen protocol
Result Enumeration Result of the protocol negotiation. ‘OK" if
successful. 'FAILED INCOMPAT' othe
rwise

of ¥ 129} Zo] E‘HHOVE] %‘* AT,

[3£12]
Index Name Revision Sub-protocol Preference
1 PRHYDE 2023 TYPE3-T-initial 4
2 PRHYDE 2024 TYPE3-T-Special 3
3 RTR-HFP 2
4 ANN-MPC 5
5 HMC-FAST 1.0 1

3% 1200 YER vle) o], BRI B = X7 ss A WlHolU AR
T X2 EF thste] del & HolH ol & (name), 78 2l (revision) A 7] (1 =) H
A QR A R ES ] of o) e AR, 18] a1 M4 (preference)
TH| g Elo] & e o] FtefulE HRE T AdlAdd Al 5 9
g o] e A AAl e = B E S tialste] v 2 17}‘21*5313?-—

A 22 o HE UH]F/]QQ}TJ— = R = et P b
A= BN TREF S0 S5 sto] F e el o) A

(o

e g

I 119 4], PRHYDE(PRotocol for heavy-duty HYDrogEn refueling)+= 8l 8] 7-El
AFAsTw TEESS ML 2 fHe ZTE2AE T shfo] A A A g A
31, RTR-HFP= A7 BA1S 7[R0 2 AR a8 S Fo|l= Z2EF 714

_]

-

o AdFol A A|AIE Aol a1, ANN-MPC= 1233 @49 HolH & 53, ¥4
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[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]

o] 3 13 ¥ 3E 149 =A1H T
[3£13]
Fueling Protocol ID ResultCode
2 OK

¥ 130 w2 v] A2 A= oY A(index) 20 ) SE =By HF TRES
& A Eeta 21 A 3 A E(resultcode) 91 OKE ¥ 96k 37 WA A & 2 o] E
2 As 2= g

3 14]

Fueling Protocol ID ResultCode

FAIL_NO_COMMON_PROTOCOL

23l = E g 2 e ke Bl g e o] ofste] A E =
AR T TEREF YPAE w 3373 TR EES =t A 9] 3(fail) 4
9, A3} A= (ResultCode) B0l &5 T2 EZo] g8 YER = A H (o7,
FAIL_NO_COMMON_PROTOCOL)E &2 & WA A & X g 2 A3t 4
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[318] olefl o] 3% 15

[319] 3E15]

Name Unit Precision |Range/Values Type Semantics

Pressur N/A N/A {H35, H70} Static Pressure cla
e Class ssof the tank

CHSS Liter | 2 decimals Positive, Static Volumeof the tank

Volume No-max

CHSS P MPa | 2 decimals Positive, Dynamic Current press

ressure No-max ureof the tank

Emergen N/A N/A { Terminate Static Emergency ha

cy Policy ,Fallback} ndling policy
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[321] [3£16]
Name Unit Precision |Range/Values Type Semantics

Fueling D N/A N/A {H35, H70} Static
elivery Te
mperature
FuelingTe MPa | 2 decimals Positive, Dynamic | Current pressure
mperature No-max of the tank
Emergen N/A N/A { Terminate Static Emergency ha
cy Policy ,Fallback} ndling policy
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Physical Parameters
Receptacle Type ?
Pressure Class H35/H70
CHSS Category A/B/C/D
CHSS Type 1/72/3/4
CHSS Volume 7L
Maximum allowed CHSS Pressure ? MPa
Maximum allowed BHSS temp. ?7°C
Maximum allowed flow rate ?gls
Monitoring Parameters
Current CHSS Pressure ? MPa
Current CHSS Temp. ?7°C
Safety Policy
Emergency Policy ?
Safety Enforcement Level ?
Acceptance
Accepted TRUE/FALSE/PENDING

[353] ¥ 18& H dhyg o] t}

[354] [ 18]

A Ao ol uhE v 2

A Zo Anad FvHE

Physical Parameters

Fueling Delivery temp. T30
Max Fuel Delivery Pressure ? MPa
Max Fuel Delivery Temp. ?7°C
Min Fuel Delivery Temp. ?7°C
Mas Fuel Delivery Flow Rate ?gls
Monitoring Parameters

Current Fuel Delivery Temp. ?7°C
Ambient Temperature ?7°C
Fueling Goal

Selected Fueling Table D1




? %

?°C
? MPa/s

?°C

PCT/KR2024/015413
?7s

? MPa
TRUE/FALSE/PENDING
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Target Final CHSS Pressure
Target Final CHSS Temperature
Expected Fueling Duration

Target SoC
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Shal, Y 2HlA = A 535 A El(fueling status) 2] A4S YER &= AR (o 71
]
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slowing)E 32393k 34 HIA| Al & 2 E AEd 5 gt
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e A4 WA 25, A4 B3 9 G vaaA R Agsta, v
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(reporting) ¢} T WA X =, FAA] A 25, AR B FE Foll gk AR
g E xge 4 9l

[381] o 2 A ol A B el 2 A Y = B 3l (reporting) 2} T F WA X] =, A E]
AR, AA 7] 2%, A 3= <55 (pressure ramp rate, PRR [Mbar/min]), # &
A E F-Z(deliver fuel flow rate [g/sec]), @A A8 A& 25 APA W2 25 &
Al Ax A e, e @be)d AR o, B4 23 AME S o i, 9

Aol 4, Al A=maaE T2 ol g AR 9t

[382]  ze]al, TlsAfol A Rl e El 2 AP E = g g E
A AL WA 25 Bl ASF+H APR, B}

=)
>,
>
Ir
)
P
Nt
i
o,
1
°
1B
)

[383] %A, HAee RUEE F Alo] ©A(S407)001 4 TCP7}F AFE-4 o, - A =<1

S HIAIA i AR 2R EF 93k b A=l dAVE A A5,

PP E = Y adA 25 A g E {3 ' AR E FAE

A A Al 2= A ol A5 35 7 Z(fueling loop) &7 HIAI A& T 2~

AZ A vk Jdesda 429 B 83 WA A Y &7 w A A =
A=

DTLS WA A &2 A= 4= Sl

5 5

[384]  A=d RUE Y 2 Ao BAS4NE T FA AR FFE R T AAE
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[431]  UFA] 2245 Fhste] Sbdl A ARl Gl (S406)9] B4, A, 2 F&x
o]
A

[432] [3£20]

Type Description
Use case name UC-6: "Safety Check-in"
Objectives Vehicle and Dispenser confirms that all the necessary safety ¢

onditions are met and the communication link is correctly pa

ired with the pairing channel before actual fuelling is started.

Short Description Once fuelling parameters are exchanged and vehicle and disp
enser are considered compatible, vehicle and dispenser perfo
rms safety condition checks and pairing checks to make sure
the fuelling is safe and the communication is reliable. Depen
ding on the fuelling protocol and the communication physica
1 layer, the safety checks can be implicitly done within the pr

otocol or physical association and this step may be omitted.

Pre-conditions Necessary fuelling parameters are exchanged.

Post-conditions The vehicle and the dispenser confirmed all the safety conditi

ons and correctness of the pairing, and ready to begin fuelling.
[433] AT v e P4 GAS405)7 AT Ao R A, AR TF ZT2EE
T2 hA A=l & (S4060) 5 AT o dH2 A= vkl Aot
[434] ol ZAl &2 AlF ol A8 A=} (pairing procedure) & 2731 = 5 4 ¥ A
Bl ok ] 23 A 3= okl A 219 © A (3406)01 4] G2 Tl 2w 3
B oA AT 3
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[435] ol ZAl &2 AlF ol HAlol® A=} (pairing procedure) & 731 % 5 14 ¥ A
B2 ol s, R E 9 v 2adl = b A A1 @A (S406)0ll A A E T
%l S oA A= sk 4= Qo)
[436] ?_}74] (S405)° %E%‘ ¢l = WA A] (el & & ©] FuelParamNegoRes)E U]
T As g TEEF] b A=l |

(S406)§ ]2l o}Ud_, P E = Qb A A T (S406)9] Al 2HE 9 H%
H AL A] (o] & SafetyCheckInReq)E V| 2] A ¥ A|ZF -3t (el &

=
MessageSequenceTlmeout) Woll ] 2=sll =2 A 5 3

[437]  THQFA A 2 A, A (S405)9] ¢=wE = A
A F Aol ofsto] el Al AEH A5, A &
1 w7 (S406) o A 2SS v k= HIAI A E AS T 5 ATk

[438] o] A AA ool w2 b A A1 WA (S406)0l A HE A E =
H A A= o & 50 ISO 19885-3 3 & FANA A4S = A7 A5 =X
2EFO| W&ol 7gkete] AFojd 4= )

[439]  F- el A AA ool up=w kA xﬂf/_ A (S406)°ll A4 A
HIAI X = 8% WIAIA] & A 2] g A3 2k result element =2 3E 3 S
result element= A &= 5= 3= A3} 2 o & 5o AT % 3|
$- 'FAILED'E ¥3tet = laL, o] 9] 9] 74-%-oll 'PENDING'& ¥3te = it}

[440]  WFd RU L E] 7} v A ;cz SafetyCheckInReq " A X & 43t
Zo] THHEUH LA A o] A3 3L "OK"E AAE 5

_1>.,_,

A7t wu el st v 2-a

AW HH A=

1_.

o F‘

[441] Tkl m Rl 2 gl 7} v] 23 A & SafetyCheckInReq WA A1 & A48t v 22 okA
2710 obH SHH A fokrhd 1 viA A2 da} gk "PENDING" 2.2 24 €
T AT
A
[442] U] 2= 34| 7} SafetyCheckInReq W Al A1 & 41 ¢+ ¥ MessageResponseTimeout A|

b3 el ¥l =AM 7) b - A A skeba] B 9 ] SafetyCheckInRes ™ A 2] &
EHE]F/]QE (e} Iﬂ-ﬁl— 2= O]Iq_
[443] T ol A Ao
o] %%‘%E}‘ﬁ 1 WA R e] A ghe "OK"E AAE 4= Q)
7]

[444] T v z2glA 7t 2l 2] E] & SafetyCheckInRes M A A & A58 w 29 ok
Z710] o}2 T u A St 1 WAl A o] A} 412 "PENDING" . = A A =
2= o]ﬂ.
T AT

[445] TF result 4E©] "PENDING" 2.5 A ¥ ¥ SafetyCheckInRes W A| X & =418+ 7
T, 2 ‘QE]FA = & T} & SafetyCheckInReq ™ A #| & MessageResponseTimeout 4|
RN RS RISy
[446] 7 result 4t°] "PENDING" 2. & A & ¥ SafetyCheckInReq M| A A & =41 7
U] 234 = & T} & SafetyCheckInReq ™ A X & MessageResponseTimeout 4|
b b ol e R g 5 3l
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[447] e s v 2= BE b 20 S 24 AR E &
UCSafetyCheckInTimeout) Woll Z18 3 = g1-& 1, "reason” @55 2] A3l of ]

FE 2 A% EnNotifReq WAl A1 & A 53 5= AT}

[448]  THRPA AAJe =AM, RRIE e L= v 28l M = /b Al A1 o] A2 o] e

2 HIAAE Bl Al A 4= oL, 2 &g o] AlZE gk el <F

A A=A 8% WA Ao &k &5 WA A E S 4 )l

[449]  THAl 545 Fazste] RUEE S Ao @A) (S407)9] A, A2, W T4
21L& thee] #2100 ool mAlE = Al
[450] [3£21]

Type Description

Use case name UC-7: "Fuelling control and monitoring"

Objectives Vehicle and Dispenser monitors the fuelling status and contr
ol the fuelling if necessary.

Short Description Once all the safety checks are confirmed, the vehicle and dis
penser starts the fuelling according to the chosen fuelling pro
tocol with given parameters. During the fuelling, vehicle and

dispenser exchange various measured data to understand the
fuelling status and detect any safety-critical incidents as earl
y as possible. Vehicle can also submit certain commands to d
ispenser to control the fuelling procedure, such as starting an
d ending the fuelling.To support black-channel communicati
on, UDP with DTLS is used for the communication.

Pre-conditions All the safety checks are confirmed and vehicle and dispens
er are ready to fuel.

Post-conditions The fuelling is finished successfully.

[451] <A A=A GAS406)7F AT A o2 FYPHUE AR TH TRETS FUH

9 9 Aol @ (S407)F ST S A gL A% s} Lo

[452]  SbA A=A EAI(S406)7F A Bkﬂ = Aol AR et E 94 e
(54057} s o2 3w % LREEZS FUEY H Ao &
(S40ME A 5= Tt

[453]  WUEI D Alo] WAl (8407)7F - H = B v A mleE R AR
Fol7l Slstel BE Ra @ A9ES 5B 5 ok

[454]  TCP Aol A&t Ao R LHH 3 = Aol ol A o] g-E o, Zl Pl E|

= SafetyCheckInRes WA A & 4l 8 AL FA A =191 @A (S406)0] A ¥ =
A A o] A = FuelPararnNegoRes HA A & 2l gk 3o, v 2] el Al E-1E
(o] & &9 MessageSequenceTimeout) Woll U E & 2 A o] ©A(S407)2] A=}
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& 278F= WA A (el & & FuelLoopReq WA A)E UM 2 AED = 9
ot

[455]

[456]

[457]
[458]

[459]
[460]

[461]

[462]

[463]

[464]

A <23k B2 s do] o] 82 u SafetyCheckInRes W A A S A %3 AL} Qb4 A
Q1 &7 (S406)0] A %] = 4 A] o of] ] = FuelParamNegoRes ™| A| A & 71 &gt
of, &l ] (Felo|AE & A]) &L t] 23 A (A B &4]):= NewSessionTicket-=-
83} session resumptionZ} 7] RFC 91472 = DTLS 1.3 ??HEH] ol E )
|2+ 9= 21t} o] ] NewSessinTicket= U] A~ # A 2 HE =A1E 4= 9l T}

DTLS 1.3 'oﬂExﬂ ol A7} A& e & nh-2] ® (finished) -, Eﬂala] B = 1] g
A2 A ZEF-ZE (o] & &9 MessageSequenceTimeout) o] ZUEH 2 Aof o
Al(8407)2] Al 2Fe Q@ F-8F= H A A] (o] & & 9] FuelLoopReq M A A& ] 2~ F A

24585 9

o] w| 0-RTT+= DTLS session resumptions- 9] 3l AF-8% %] &-& = Sl ).
FuelLoopReq % “19] o &t 3% HA]X] (o] & &9 FuelLoopRes M A X])i= &5
DTLS ¥IA A A4S m2s A 5= 9l
o] oo £l g Wi & Sl Hagk e Zﬂgol—irﬂ'%zf*%luk
FuelLoopReq WA A &= A& 3 TR E S 717-e] Aol 7|utato] -85 4

>

olt

OH

2 FuelLoopReq ¥ FuelLoopRes Wol| &= A 2]
HolH = A= T3 AHE BUES T obd 3 A1

)
& A~ = & A~
£ st = xS 54 = 3l

FuelLoopReq WA A] ol] E &5 = < F/] HE o] &-& action, reason &2 X33 =
9lowl, obel i 220 olte] wAIE 4 QUrh. obdl E 229 W gol AH A g
AYHESL o & 50150 19885-31} Z-& A5 T T2 EF 14 717} 9
shel 549 4 k.
[3£22]
Element Name Type Semantics
action actionType Optional:Action that Vehicle requests to Disp
enser.
- start
- stop
- (Any custom actions defined by fuelling pr
otocol)
reason reasonType Optional:Reason for why the "action" is requ
ested.

A S4070) A =215 = w A A] (¢ & £ 9] FuelLoopRes M A A])ol] 33} =
A 2] HE o] - status, reason, result 5= X3S = Q.o o}l 3 230] 2] &}
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[465]

[466]

[467]

[468]

[469]

TAE = Q) o 3 239 B0 =AIEA] @S AdYHEEL o & 59 1SO
19885-33} & A&
[3£23]

Element Name Type Semantics

status statusType Optional: - preparing
- precooling

- fuelling

- standby

- faulted

- ramping-up

- ramping-down

- stopping

- finished

- stopped_error

- stopped_requested
- stopped_unknown
- (Any custom status codes defined by fuelli

ng protocol)

reason reasonType Optional:Reason for stopping when the fuellin

g is stopped abnormally

result resultType Result of processing the request message. 'OK
"if successful. ‘FAILED' otherwise. See Table

XYZ for the list of result codes.

2 2] E] 7} FeulLoopReq WA X & A 58 w| T] 2~ 4] = actionS -3 &
(conduct) A o] 7] thE 4= 2l ). 2 2 E]l &= "action"2 ¥ 8} action code & A 4
sto] MA A & A F3 4= T}, o] v action code™ R FF ZZEF | 25l
Aeojd = vk

FuelLoopReq (¢l & & "action"©] "start" = 24 ¥) WA A & 4]
2 A 7F A2 EH| 7, v 2 = YA E W 2 ol 85t
A A E A 2FSEAL "result" 7} "OK" 2 A A ¥ FuelLoopRes M A A & 5 H& 4=
=3

FuelLoopReq (¢l| & &1 "action"©] "start" 2 A4 H) WA X & Al g -0,
A 7F Al 2FeE 8 7F H 2] oW B A3 A = "result” 7} "pending" .2 A
¥ FuelLoopRes WA A & §&& 4= It}

FuelLoopReq (¢| & &1 "action"©] "stop" 2.2 A A ) WA X] & 218k Fo,
UM 7E A ER7E 9, A = leed 22ES dojd g =
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ARF T ZIANAHE TABFAL "result” 7} "ONGOING" 2. = 41 ¥ FuelLoopRes
WAAE S 2 g
[470] FuelLLoopReq ( :

o & =0 "action"©] "stop" &= HAHR) WA X & F2lgk F
of, =X 7F T AT o7, A= ARy LEAAE S
(immediately) & A SFaL "result"”7} "OK"Z A1 ¥ FuelLoopRes WA A & & & &

A
T 3

[471] FuelLoopReq HA A& A g o, o] 23l A = v 2] Az Al
=] MessageSequenceTimeout) W oIl FuelLoopRes WA A1 & &3 5= AT},

[472] Y 23 A = A1 ¥ FuelLoopReq WA 7F A &4 0.2 A 2] ¥ ) W "result" 7}
"OK"Z 24 ¥ FuelLoopRes WA A& A Fa 4 3]

[473] ] 234 = 5741 ¥ FuelLoopReq M| A| 7F A & 4] & = 74 2] ¥ 4] ggoko
"result" 7} "FAILED" == TF & 44 % o 2] 2= 44 ¥ FuelLoopRes | A] #]
5 AT 5 Aok

=
2
fu

[474]  UAHAE, status"7F X 23 EE QIR T H TEET 54H X dHE 25
= SIUE o] 83t 4 ¥ FuelLoopRes WA A & A3 4= At}
[475]  H2dAE AR gFel s M(done) o mE AT H HETFEAHU

"status" 7| "finished" 2 4“4 ¥ FuelLoopRes H|A| X & ﬁﬁo\“% T At
[476] A = ol o) AHH o] {2 Am33o] T4
"stop_error" & 4 A %] 31 "reason" ©| %] 4 3} reason code

AAE AES 5 9

[477] U&=, 7 -‘J:L/] FuelLoopReq W A] A] 9] "action"©] "stop" &2 2 A %] 31
Az o] e 3] F%| % A & S H(has not been completely stopped), "status" 7}
"stopping" 2.2 2 A ¥ FuelLoopRes WA A& A5 4 3]

[478] Y23 A =, 78 22| FuelLoopReq W A #] 2] "action" ] "stop"flf»‘._ A
A ¥ AR a0l ¢A 3] T4 5 H(has been completely stopped), "status" 7}
"stopped_requested" % 4 4 ¥ FuelLoopRes M A| A& A% 4= 3}

[479] 2 E] 7} "action” 0] "stop" 0. & A G ¥ FuelLoopReq uﬂ A= ;(45:0} A 31

s

w2
g
=
N
)

"action"©] "stop" 2 = 44 ¥ FuelLoopRes ™| ] ]%— 2 43k 5=
[480] 2] €] 7} FuelLoopRes M| Al A| & =213} 31 o1 & 30| npia] 5] #|
2k © H(not finished), ¥ & Bl = 1] A3z A ZF -3 (o &

MessageSequenceTimeout) W] ©l| FuelLoopReq WA A & A &3 4= Sl T}

481] bzol AW 9l Abglo] wAlhE, el e Hi v 2 e N i 57
EmergencyReq WAl A1 & A5 = 5L, A8 ZEAAE A8t 212
242 4 9

[482]  ol’do @A s407ﬂr HAE A o= BRI E 7L 2 aAl o] A FE 2 4 8far
A E S ek A | F4 0% AR E A0, B el AL ool

A E A ghizolh B oubg o] tiehA] A A ool A= W E]E] i vl g A o -
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H (terminated)

5 A ) S4072] A=
Al 84074 A 2h& 27 3h=

[¢] =
SHMAAE e dE EYEE i dH AR E
A

g1z shebulE AS 298 5 9ok ®

! e shebi e ol E i v o] e 2 vtelvlE & 23]

CEUEY 249 tidol d 4 Qi Ay 2 A S EHE 4 9
=

Al A ol efshe] W skt ALY 74 B = B E B/ T 2 9A 9

of, AR T ERA A7} 11 Fongoing) 21 A, A FH21A

63
PCT/KR2024/015413

PP E = yadA 5
2 9] Aeof et WU

279 thgel A 5 9l

B/ $ A & 2R 4 .
Jg_ /] q]/\]-o] }E] o /\01—
¥ s iﬂﬁﬂﬂA*ﬂ%&%@i

fu
e
o
QL

(o

Ef Q1 2], L/ = =X (stop)/-& F(terminated) ¥ S THA of & o]

T .

g SAI QA iz B3 DA ol 2 & R (finished) 14| 59 AR7F E ek 5= 3l

=

Ol 43 REste] obH Aol g A (5408)9) B, MA2, D FEHE
e vherel 5 240) 9l she] E419 5 ek,

[3£24]
Type Description

Use case name

UC-8: "Safety Check-out”

Objectives Vehicle and Dispenser confirms that all the necessary safety
conditions are met before the nozzle can be detached from t
he receptacle

Short Description After the fuelling has been finished, the vehicle and dispense

r ensure that it is absolutely safe for the user or operator to u
nplug the nozzle from the vehicle. The vehicle and dispenser
repeatedly report their condition until the safety checks are a
11 confirmed. This use case may be omitted if the fuelling pro

tocol does not require such safety checks at the end.

Pre-conditions

Fuelling is finished.

Post-conditions

It is safe to unplug the nozzle from the receptacle.

A5 Fao] vHF2]E (finished) ¥ M| H 2 &5 3}F31 (terminating the session)

2| 25

w5 ABel ety Ao, B R v 2nA st b 27
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[489]

[490]

[491]

[492]

[493]

[494]

[495]

[496]

[497]

[498]

o] FE55 = A5 F43] &t (ensure)d T U S
= 5= At o] Tl (S408)E A o] AR
= obA g 8S ensuredt 7] 9319 dedicated St

v ZEEZ oste] Gl Alo] et FHE ? AT
HH A Aol oA o] §H = A E W E-E obH T ARzlo] A S of X
w2 g gRlety] gk HA o= o] g 4= 3]
FUEE E Ao} G (S407) B A ARTH Efm A7 A o7 akg
=¥ (finished), 12 ¥ T2 EZ-2 oHA A Aol @A (S408)E =& 4= 3}
%4,

&2 AE e ko) g
bR A A op-o] 3 H = A| ol p-of 81, 180 19885-25 8= =
R

THIZEESS mES dEeasty] dol el E e} v ke
o] KeR

"Result" 7} "OK"Z, "status" 7} "finished" 5= "stopped" 4 TFAI7} -2 (prefixed)
o =2 449 FuelLoopRes WA A & 218 & AR &3 T2 EF o] kA
Aok A det, 2 e = vl g Azl A7 g el (ol & &
MessageSequenceTimeout) SF3 A A o}~ &7 (S408)] Al &g 8% 3F= Al A
(ol & S 9] SafetyCheckOutReq) WA A1 & TLS A Y-S 2 §-3lo] vl ~#AlAM 2 A4

@59

ol TCP/TLS A € 9] A2 o] afj A =H =l 2| = t] 234 & TCP/TLS A g
2 AP = Aok A5 H FA- -2 SafetyCheckOutReq WA A & A 5-517] = o)

T2 5] = NewSessionTicket & ©]-& ¢+ TLS-resumption &1 = 4| o] Z o] 2] 5} 7] A
= A

tobd A Ao 24 TA| (5408)2] Al &S @ A 8l= WA A= g El 9} v~
HA F o] = dvbol] ofsto] Aol Al AEE 4 o). o] uf L Ao T
(S408)2] A 2H& 23k WA Aol SR e =A@ (S408)°] 423 d 5= 3l

e A Aol w2 b A Aok @A (8408)ell M HE B F=41H
= WA A= ol & 501 1SO 19885-3 3 -2 F AN A ¥ = e AR
R EFO Y& 7|gketo] g ojd o vk

g o] o Ao = QFA A Aol ©HA| (S408)0 A S
= WA A= 8 MIAA & A ] g A 3 42 result type &= 556{:}% T Ut o]

30 T

P

o result type &2 Al &2 = )= A} g2 ol & 5o A3k A 50K, A 3l gt
745~ 'FAILED'E %3+ = 9la1, o] €] 9] Z-9-¢] PENDING& ¥ 3He &= qltt.

Thd 2l 2] el 7 vl A9 & SafetyCheckOutReq M A A1 & A58k v w3 2] g
7h BE b 2710l RS 7P sold L WA A 9] A gL "OK"= A A
=R

| t] 2~ A & SafetyCheckOutReq HIA| A1 & A48 v @2 oFA
| o}A FE A erdrhy L WA A 9] A} 71 "PENDING" 2 & 4744
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[545]
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[3£25]

Type Description

Use case name UC-9: "Termination"

Objectives As the last step of fuelling, vehicle and dispenser finalizes t
he fuelling by exchanging information about fuelling results
regarding fuelling performance and methods, and any reaso
ns if the fuelling stopped unexpectedly. This use case also h
andles the house-keeping when a non-safety-critical problem

occurred.

Short Description After the fuelling has been finished and safety checks are co
nfirmed, vehicle and dispenser exchanges some book-keepin
g information regarding the fuelling session.When a non-safe
ty-critical problem occurred, this use case allows the vehicle
and dispenser to exchange wrap-up information about the fu

elling session before leaving.

Pre-conditions The fuelling is finished and the nozzle is safe to unplug.Or a
non-safety-critical problem occurred during any other use c

dases.

Post-conditions Information about the fuelling session is stored and the fuelli

ng session is completely finished.

"Result"7} "DONE" 2.2 A& ¥ SafetyCheckOutRes WA A & =21 5FA L
"status" 7} "finished" "=+ "stopped" 5] TA}7F -2 (prefixed) ¢t A H
FuelLoopRes M| A A1 & 21 8F 3 b A A -0} f-= Alo] 271 AeFs]d, il
2B = TR 2% WAA] (o] & &0 "TerminateReq) HIA A1 & U =AM &2 HE

= A~
sk 4=l
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[546] TR 8% WAA] (ol & "TerminateReq) M A] %] of] o g+ Al gk AFR}-2 7}
Ztol g g3 TEES /\}Ok/ﬂ o 5] AolE 4= 2t} o] & 5o TerminateReq ™|
AJA Wefl 328x o] 2l 2] E] €} o] 2~ 314 gF 3l #H(exchange) ™| = 32} H| B = 7))
Haﬂ;ﬁl?_] AR T IZE "‘H]’qd‘j/] ZJ/]E_F}‘Q_

[547]

[548]

[549]

[550]

[551]

[552]

TerminateReq | A| %] o] 3£8t% = A2]WE o] -2 tank_press, tank_temp,
amount, soc, reason o= X3S G ¢l o, o] E 2601 olste] “AIE 4= )
of#f 3 269 W&ol EAIHA] &2 dHEELS o] & E0] ISO 19885-3% ZEL%
AR ZEEF -4 7479 st 544 ? AT

[3£26]

Element Name Type Semantics

tank_press Final tank pressure

tank_temp Final tank temperature

amount Optional: The amount of hydrogen that is fuel
led.

soc Optional:The final state of charge from vehic
le's measurement

reason reasonType Reason for termination from Vehicle's point o
{ view. "finished" if dispenser indicated so. "s
topped_user" if the user requested to stop. "co
mplete" if the fuelling goal is achieved. "unkn
own" otherwise. Other reason code can be def
ined by fuelling protocol.

T2 E] 2 %-F TerminateReq WA A & U] 2~H A 7} = A180H, Yl 23 = A&
Aol A ZFF-ZF (o & & 9] MessageResponseTimeout) W ol &5 &5 WA A] (o
£ £ 9 TerminateRes) 9} 3HA] 258k 5= ¢l

T8 S AR (dE = "TermmateRes) | A 2] o] o)) &k Al 8 AL ZH7)
SaH ZTR2ES AL A AoE 4 9t} o] & 59 TerminateRes M| A]
of Z3tE o] ¥l gl e} ] A3 A (b 1l 3Hexchange)¥] = It Bl = 7l
A Amaw ZEESvt g gojd &

TerminateRes | A] X] o] &% = 2] E o] &2 aprr, duration, amount, soc,
result 5& 3T 7 o, off 3 2700 o sle] TAE = Ut of 2 3E 279
W&ol =AHA B AR EES 9 1-;: £°] IS0 19885-33% & Am ¥ =

7

Element Name Type Semantics

aprr Optional:Average Pressure Ramping Rate
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duration Optional:Duration of the fuelling
amount Optional: The amount of hydrogen that is fuel
led.
soc Optional:The final state of charge from dispen
ser's measurement
result resultType

[553]

[554]

[555]

[556]

[557]

[558]

ot A A A o) 4], £ & (termination) THA] (S409)2] A 22 QA 3= w|A] A]

= b |
= ZREE e Y adA F o] = Akl ot AWl Al A%E 4= gt o]
] 7L oS € R (termination) YA (S409)9] A 2HE- 3 st HI A Aol &
st o 24 F 7 (termination) ¥4 (S409)7F =3 € 4= At}

o,

TAN AT FFE YA, EANE TR EF kA 7| EHE A

(behaviours) S Al F&fof st} da g7 A As 3 T2 EF w8

7hee W Holl HEof shu), 1) A A 2= vhFek v A A2 Q1 AL E ol

kAl ek 4= 9t} o W o = mlol Y etal | A HElE 4 vk ey HTE
3

A A A Q5 Hi= ol 2= UCT WA UCY (S401 W1 A4] S409) =+ 74

= (fueling) T A 3F<= incidents ol A, 8l & 218 =<1 24 & interrupt

A (S410)°1 4] = non-safety critical error®] =71, o|A| Al ol & 2713} 71 &
ol thaiA A= 5
UA] &= 45 F238H4 ol 2] 359 (error handling) ¥H4] (S410)2] 22, A A%

2,8 S50 vl B osel elate] mAlE 5 9le).

[3£28]

Type Description

Use case name UC-10: "Error Handling"

Objectives This use case handles the situation when a non-safety-critica
1 error occurred by terminating the fuelling procedure simila
r to normal terminations or abruptly stopping the communic
ation.

Short Description At any time during the fuelling, a non-safety critical error ¢

an occur. In this case, vehicle and dispenser stops the use ca
se at the moment and then move to Termination use case (U
C-9) to finish the fuelling procedure with both ends informe
d about the termination reasons. If further communication is

not possible, the communication channel is dropped withou

t further notification.
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[559]
[560]

[561]

[562]

[563]

[564]

[565]

[566]

[567]

[568]

[569]

Pre-conditions A non-safety critical error occurred and fuelling cannot be p
erformed further.

Post-conditions Vehicle and dispenser is informed about the error and stopp
ed the fuelling.

151

Ol

non-safety critical error 271 o| & £0] t}5& ¥ 33
SRl 224, 1) Al AaANER = 3 -%,2) 4] 2
£+ syntactic error® ¢18}o] 1412 &= §l= 45, 3) A # ol 7} =8 E7}
¢k " 9] (in an unacceptable range)?! 7455 X33 o Qi)

Al =8 o ] 2 A, T 2l A] = 22 7 1 A4 9 critical §F system errorS
At 455 28 4 Aok

Qualitative error=4], 1) 521 A 50| &7-% = 2l & S5t ] Aofg 45,
2) data integrity 5=5= precision®] F2 o] @ 7% = dHo S Tl o A gk A4
e

Non-safety-critical error”} WA 5Fa1 T] o] 42| F4lo] B7bsa o, 2 2l 9}
O ARERE 27 FA5n A S UA S

1
\

»

A& F 3™ (stops the fuelling
immediately but taking safe steps), &2l= 54| 8}l Al 42 T E gt} (and stops the
communication to end the session).

Non-safety-critical error7} Al 83l A5 23 ks of= A2 7F A Aol A <
T3] interrupted® W], R FF TE2EF-L o & 9], non-communication
fuelling methodE 4 2| 3 © 2 # fallback ¥|A U5 4 o]t 5= o).

Non-safety-critical error7} 2. 2] E] o] 2]slo] AEH a1 F4l A do] o A3 &
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2k |, vl 23l = AR A S-S 57 T A 8FAL, "action" ©] "stop" S & A
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=3
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Type Description

Use case name UC-11: "Emergency Handling"
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Objectives Define safety-critical conditions that warrant an urgent respo
nse and prescribe the response procedure to avoid safety-crit

ical incidents.

Short Description For safe fueling, communication must exhibit expected beha
viors according to the protocol and the fueling behavior mus
t stay within the safe range of the fueling protocol. However
, it is possible that something goes wrong and the fueling sy
stem approaches a critical condition that the system must av
oid at all cost. In this use case, we define safety-critical eme
rgency conditions and possible reactions, and provide exemp

lary cases to consider.

Pre-conditions A safety-critical problem occurred during any moment of fue

lling and an urgent response is necessary.

Post-conditions Safety-critical incidents are avoided or minimized, and the fu

elling session has been stopped completely.

[570] <9I SEXS T o g o AA 218 Jole 5 gl 4

% 7|5 (detection criteria), & & 4], &% 4 2} (termination procedure), % fallback
HAUGS 3=, A8 e 29lS 393 4= )& (to avoid entering

detrimental situation by all means) A} A ¥ &5 A 2} (prescribe response

OH

L
)=

H:l

procedures)E A& 5= 8

[571] YAl E =y 2l A7) safety—critical Aebe AEsh o, QA AR S R
st7] #1gk Qg Aol 7 =3l = gl =g 7]"83}5}‘34 /\}7401] T/H _J A
1 9} g7 EmergencyNotif WA %] 7} A &2 4= 9151, F41
=3

[572] Pl g &= Y 23 A 7F EmergencyNotif M Al 2] & =21 ¢
of XA N Mol 2t -g-wHalar, X A glo] B4l #H 4l E 4= 9t} (close the
communication without undue delay).

[573] EmergencyNotif M| A] A = AF&-5] = B-41 7] <ol 2538 TLS Ei= DTLS W A|
=) Q] 2= 9l

[574] H Al A1 9] criticality 2 A& e] & & (efficiency of delivery)s Aste] B H 2
2 E 32 EmergencyNotif WA A o] 25 A= Ao] S8 H A & 5 U
=3

[575] EmergencyNofit H]| A| %] o] 3% = 2] HE o] F- class, type, action 5 3
gkt = ol o, ofyf 3% 300 ofste] mAlE 2 O}F/H 302] W&ol A
HA] ke AYHEEL o &5 5] ISO 19885- er E"‘:LJ-EE*‘*‘HL
7 2k Zyo) oste] EAE 4= ), ol & Eof 714 ¢l emergency reason code 2
action code”} Z} 7}l T2 &5 tﬂfﬁ E4= 4=t
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[576] [3£30]
Element Name Type Semantics
class unsignedByte Optional:Severity class of this emergency, fro

[577]
[578]

[579]

[580]

[581]

[582]

m 1 to 5 with decreasing severity.

type unsignedByte Emergency reason code by number defined in
Table XYZ
action unsignedByte Optional:Pre-defined action code necessary or

recommended to be performed by the receiv

ing party

162 % 49| tieh4] A Ao F s E EA sk T2 5 kot

16 FAshH, & 49] ©hA| S401 W A] S4099] H-7FE = S2010  $2020 £19]
YA 7F = A

L 4,2 516 A Fzshd, B g ﬂ A Ao & F4 AR Py
Bl o] B4l Aol oslo] 3= ¥ o (fueling) & 98 T4 W&,
R E A AR T FIE U J 19} BFRAYE I FaJAdRTTE
H5}7] 918 T4 778 (Al S403 W =] S406, Ho+= THA| S408 W A] S409) 5 H=
tzagMrzt RAE 2 425 Adgdgshis 34 (4 $407) T HAEH= 9
HE AE5HE @A (dHA $2010; w7 S403 WA S4092] U2 A FEE
A, AEHE ool st T4 #78 (PA S403 WA S406, Ho= ©HA| S408 U
~] 8409) = A E du5Fwdhis A (dA S407)2] FA (stop) o1 FE AA
&= Tl (P A $2020: ©HA| S410 3= S4112] AREA E 5 Sl B
Az o 2ol 7IHkste] dojd 34 (G S sk GHA (o] WA R A
H A= 2 @ S403 K] S4119] AR2A B £33t 31\* A

o] &to] A A dli= & 42] @7 S4010 4 2l ] €] &} v] 2~ A

3284 (interoperability) ®= = & 34 (compatibility) 4 H.of] 7 z]
ATH &3] @A 403 W A] S40500 4] BA TR EF g 22 ES I
a9 e B 7 AR A Y = B2 S84 e 53 dRrol
A Wl A 3 5= )
FE g i :@W AR E A S40100 4 A1 E ¥ 1 FHE %7k o] F o]
Ao A AR gstel ghA thA] A8 E = al JHlolER AHE T RE 5

d

(]

O

=

g of A AAjofof e e o] B4l AA o ofste] FalE = A
AZFHE A 54 e, AEH ool tiste] 54 4 == 45
ARTwets B T4 o5 Ag sk & (A $2020: ©HA| S410 1=
S4119] {2 A e 5 9l &)=, AEH el 5 bAlo] XAl o
(safety-critical error) "= @FF of] X & o] x] 94-& ol 2] (non-safety-critical error)
T o=ty E et tAE 83 9
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olw =4 ol &1 & safety-critical error= -5 5h T4, @A §202001 2]5
ol 7alE 5 9o, k49 WA S4119] Lol ofste] e 4 9lal, AE
¥ ol & 7} safety-critical error 2 W ¥ H T4 (A S et A= HE

A(S403~8409)°ll o] sho] =3 4= Qla1, &= 49] W] S4119] Aol o] sfo] =3
= 5 ATt o] 1 safety-critical error= -7 ¥ ©fl ¢] = emergency = F 5 E T S

=

=3

g o] o AAjefof) whE Rl E o T4l Aol ofste] F] = A
BT A ZA Ho A, A oo tisle] BA H B FAE A
R AA 9 T4 o 5 AA s W A(S2020)=, HEH ol 27t kol
AT Aol 2] gk o2l 7 5-o, AEH o) & & F A o & (communication error),
Al 2~ o]l 2] (system error), == A A o ] (Qualitative error) & o] = 2 &
Tk @Al (A S4109] A2 A SEhE o E£ge 5 9l
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W& sk @ (84119 Hojx AR5 Eghed = 3l

2 kg o] A Ao wE ERl g e o] T4 G0l osto] = A4
BT A ZA Ho A, A oo tisle] BA H B FAE A
SFWEhE BA 9 FA AR E AA s @A(S2020)=, AEE ol 2l7F b
x| g A o] A g5 ol Q1 5-oll A HY = FAaE dET Tl 3 A
1 9Rdd TEEFS T (fallback)d A2 QR T2EFTZ A8 A o
& ARt dAE v 28 5 9

g o o AAfd|of] & Bl el o] F4l Aol sto] =
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HAIA S Y 2=l M &2 Fah= 5 2% g Ao

A S403 WA S4097} =8 =] = F <t A st oh gk & B 9] incidents7F B
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RE¥H ZREEF odte] v Ao ¥ AL, errort HE Y = W 9] 7 vHA| S403
W #] 8409¢°) o] sto] A= error7t w72 5

v g o kA AA ool A =, error= HEH ? Al S410 Z/HE= S4119]

[e]

Hgo 2 Ay ar, @A S410 B/EE S411 ZH72 4 =% error”} non-safety-
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critical error®1 %] H=3= safety-critical error (emergency)$1 A1 & W7/ & 5 AT} =,

WA S410- error”} non-safety-critical error?1 %] o] 5 2 non-safety-critical error©|

™ communication error, system error, "= qualitative error & 1= F A X & -7
gt 4= o} @Al S411-2 error 7| safety-critical error] A o & #5753 5= At}
[591] &4 $4102 = errorE W 8taL, W A3 3= error?] A Ef ol 7] HES}o]
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E o IPF4AE At #FS TN VEY A & P/ PGS E
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35 817] Yl5ted, ol & S REC 3041 5ol 748 Wy o= Ay Qe o 7]uts}
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DDP L2 EZS 5=3)3817] 9l5te], 21l E] = DDP 2% | A #] (DDPRequest
message) &, U 2287 EFH = BN U ENAE Ffotel HEEALED 5
3

olu] DDP £ WA A= wl e Ele] 48 Y B8 FAAG e 2
 dar, Ve A" AR (& £° TCP £ E {UH, UDP ¥ E {8 )& o] &
&ﬂﬂi&ﬂiE%*“@

ol & 5o, vA A= B -2 HE A S48 0xff02:1"E o] &5t X E
W H 19885 o = EiE?HiE% T Sk
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A& Falety] fste] £rle = k. ol 2l o] Ho ¥ ID 52 H 29
DDP 2.7 WA #] ol 3£hd =1 gt

DDP & WA A 7F xml <l 7] REa}o]
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[3£32]

TH = A A e 7 okl 2 3 3297 ¢

DDPResponse = {

"IPaddress" : <dispenser IP address>,
"TCPPort": <dispenser's TCP port number>,
"UDPPort": <dispenser's UDP port number>
"pairing_id" : <dispenser's pairing ID> (optional)
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oA, Bl E] 9} t] ~#A] 7k Ho]8] A AA7F QFEE A s AAS
= @AS2700) =, All a5 3w T2 EZ ek AR T} ok A Al /2= Ao
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2 owb o] o) 2 aleo) uhe, 422 & 20 ] €l (hydrogen fueled mobility) 2] %
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[751]

sHehE A AT AR AR T H TRESS, L
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, ZREZ gk R bA A A fr= Alo] 2o gk
AEE XY F AR AR ZEESFo] 244 5 St
5199 5208 8 e, Eodg o] o Ao mE A AR 2
E] (hydrogen fueled mobility) 9] &A1 & o]sto] 3 ¥ = A A8FFE& A
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$2800), U] 29 M 7F BRI E 2 48 AR a sk 2 ol el il
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oF-%- HA|(S408)E U] E S = Sl
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[793]

[794]

[795]

[796]

[797]

[798]

player), PDA(Personal Digital Assistant) &< <~ 3t}

woubg o] 9 AAlele] e Fa AREHS A% B 4H = So AR 2y
2] W AR o] A a AR B E v s k] $AS
Faehis P A, Aol % sht ol o] 1§32 v 5e) (memory)(3200) 1 E 5

Alsho] A& s)= 32 2 M| A (processor)(3100)E &
L /] A Ao mE 4 dE 2y 100)/] T4l A A A
o] FX]=, A o) i st o] 4ol WS A st v 2](3200); B Ao & shito
WS @_333 = 2 EAIMGI00E X 7 AT ZEAA(3100)+=, 4o & 8t
L} o] o] o) ofste], Pl Elo] FAE AE ek v A7 23y
= BAYEAE A Role], vy AdHA v 3 2 &3 (DDP, Dispenser
Discovery Protocol) 8% WA X & H 2 E=F)| 285 4= 91 31(52400), U] =3 A 2
T FAUE A e v asiAe] A 4 HE E315H= DDP §9 HIAI A&
GA18E 4 21352500, 2 g ] o A A alol] WE G A% 2] E] o] F2)
A4, 5o ] sh v 294 bl DDP 35 vl A 4] el v A4 o] 4]
Q0.2 o] Gale] mule)E| s} T 24 ghe] S]o]9 S §15 ol Fo] Frape 4 9]
t}(S2600).

ol o] o AAfefof mE 4 AR R E Y FA A=, Aok s o]
&el B E & A8k v 22l (memory)(3200); R Ao 5 shihe] BE & A3 st
T Z 2 A A (processor)(3100)E FE 35l a1, 2 A4 (3100)F 4 o & 3FL o] /9]
ggol ojste], Rl o] A5 AT st vl A e B
B #73(S401) 9 Aapol] Zlgkete], B e &} v A P Al AR LEE
ol et YR E WEE 5= 9L 31(S404 F/HE= S405), SHA A A # A o] -3
7] Aol A7] A1 Az ZTREF| thdk A B 7]Htste] 7] 2l g
o} 7] v 23 A 2F A7) ol " g o] A=A 8-, AV EU e E o A
71 T2 A 2 g7] ol g el AT s 5 YTHS2800),

ol el Al R TF TR ER o3 A nel 7wl 7] wilelel g} 4]
E A 7] Aol Thae] A2k LT 9 4| ook w5 9l
(S2700).

=, b A AT 2 (S406)e A BE] Aoll, 2] Bl of v 23l E o of
WA ATt 8 EHE A ARE AT 5 2 5L(S2700), FolE A A
A7F &7, 2 E of vl 29 A 1FHoly] Ao AAE AT T
(S2800).
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