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(57) Abstract: The method according to an embodiment of the present invention includes the steps of; sharing information about
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or a communication protocol for a process in which the dispenser fuels hydrogen to the mobility through transmittance and reception
of at least one message to and from the dispenser.
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o Al '] AA A A5 A A H(fueling procedures)E J e WAl o2
&

P ow AFehs ) B Eolth Aakn v A £
3 B

AT 7t Aol 2 4 AR A4S A ARTH LR E o) v 5
& R AP FaF ARE BT AN 2 Ao) A28 5
&R Aol FAS B TAD F 9

x= x4l)
t}. o] & 9 &l 22 Al A (sensors), A A}A| o 4] (electric control unit, ECU), %41
7](transmitter) 2 =21 7] (receiver) & TR & = AT} AV = G 418 S
= AT, ST AR AEE 4 )

T2, YA E AFeRRE B HolHE e RS FAAE 9l
o o] 29l A = ol B 7] (data logging) 9] HIolH & A &8t A5 a5 T

¢

EFo) AE5H7] 8l 5 A A PLC(programmable logic controller)©l] %] A ¥ ] o]
HE A 7 drk oy 248, T2 d8sw A28 54 54 4uE

WA AL Al 228 = U EQ A 37 9 dlo]E V| Hk o] E/E A& 7] 531
Aal A4 713 FF o HE -8 s T2 A i o] LA 2o o] 5]
H dole & A A3 = sk FEE B4l A9, T A(station) ol = A B
ZREZ ol A AA7F ) E a1, S A PLC = A ARA| o] ] = Al
MERE S-S 8538 o] & AFow Bl = o) A& aksfol
U S A= H o)A, efoluto], BFF 2 Fo] FAIS 93] V& B 2R E

5 2O 51 2= o
FRTSAET T3

5, ApFa v M = xR 23 QLB o] 2ol M Ee] Ao E A
At T 234 Afolol] B4l AES AAHT 5 A ol E TA AEE HA
stz ol TR A A {4, 3o e A Ve S AMgste] 8 E 5 ok

WA I o A slo] ¥ ZE A A= YA =] At AdgTT 8
A B & (vehicle fueling receptacle)®l] 4H ] ¥l o] A8kl A A = = A A 27 (pre-
conditions)= 7H& 4 Ut A AR5 A H &2 e A YA HE T
= YA EE A AE 7

o Adga v A = 7| B A 02 o B4 ZREEF EAE ¢ §)
o} wheb A UC-1 o] Fof oo A= B4l 7 W sllo] & A} dloj i Z 2 A
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o] A} 271 (post-conditions) & Z A, & )| & F-Z A o] 2xof A

2 E I o
A}

P
v
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by PR ETETER® g S o L 2 wEdEe B2
T S X To o @ g X0 — 9 1 W Mo H ilia 2 o
SE woempliNTLE LERESL LeowmwT Sx
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2y PELEIONTTUILICLTEL CEUE BT
P2 2Eivgttowd i ause TIuds g
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o JhgFrifolzEl TasT ¥y ETaTe Wy
i TN Ed 3l Tees®ft L Eawm Mo
Bl Tl ARI N T ER T gl ® L8P e T
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4 PoelATETwRasg oA pehns g
X = o~ ) = — = AR o =X
o em g AR LN e o T B 8O s
_~ T m & Mg a0t e b g of Il B T W
T Eodm ogplewlEhgT Loy dMIon w7
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Rpr ol XhsgBopel o ZRENET S asiidy L
—_ T L.Fi L < X 2o =2 1 = 3% —_ —_
e R el e i o B i BBl T B - BT -
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[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

L 500 o Al gk hef o], A AR T T TA FHE ZEA A9 {20
2o} FAE A 2u(EE A AREd T 282 0817 ATl &3
o] ¥ ¥ 2 2 & ](data link and physical) 75, Ul E 9] L (network) A5, A%
(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 &

A
= 4l

S Ao dReE B 2920817 Al delE WA g = Ase 2w
EZ 2] 3 IDA(bI-ItDA), WLAN, NFC G0l 4] A Bl ¥] = A o] & shito] A
1 TEEF(G10)0E £33 5= 9t

Tk FAARETH S 2820817 AT MES A ASY] TREZFRA
IPv6(internet protocol version 6) 3= 2 & F(520)& X &3 4= Q.

e A ARTT B2 2H2 0817 AT A% AT ZREZEA,
TCP(transmission control protocol), UDP(user datagram protocol) & ol A A1 8 %] =
Aol shto] A3 ZREZ(530)S X3 5= gl

LS FAARETT B4 2820817 AlFe] Hot AlFe] TR EFR A,
TLS(transport layer security), DTLS(datagram transmission layer security) & ©fl A1 €
¥ Aol 5 shito] A4 R EFH(540)S X3S 4 lvh TLS:= TLS 1.2, TLS
1.3 59 MAEE ¥8st51, DTLS= DTLS 1.2, DTLS 1.3 59 A E& ¥38
4= 94Tk TLSI= TCP &7l ol A <@ 5] a1, DTLS= UDP 2710l 4] -8l € 4= olt},

Lo FAAdRETT B4 2820817 AlF A AlSe] TR EFTREA,
JSON 7] 4} A = ¥ F(JSON-based session protocol)(550)= E 33 o= Sl ).
JSON 711k A4 328 & 5(550)-> Ab o} U] 2~ A] of ] F4l Ham abad o] A ApA
o} G x| ¢} T A Ao AAA| oG] tkel ol H & Bl wf AE-E 4l

T FAAdRTT B4 2820817 AlS R AlSe TREFTREA,
JSON(JavaScript object notation)(560)< X328 4= It} JSON-> A H of| A E&}o]
AE= dolB & B u AL = &= &2 F sfrtolth JSONE o] 83814, A}
b v =AM ghol] B AbaEe] A A o] 2| 9 - Ao A ApA| o] A (el
ZREF WAIAE JSONL = 3% 7|3 9l

T3 A ARTF BA 2EYS 0817 AEY S48 ASY ZREZREA, F

A 7 35 3 2 & FE(fueling protocols, FP)(570)2 313 <~
EEZEGI0S Al A8 g ZEEF(FPD, AR R

=
,An A8 TE2E(FPn)S £33 57 At nd 3 o] 4ko] 9l ¢

t

}ﬂﬁ
}ﬂﬁ

Al &, T2 A A ool A, HlolH Ha
=Y A HEY A AFe T2 EFZ A, PLC(programmable logic controller),
WLAN 5 ¢ Z2EZS AMGstal; A AlS i Het AlS ] Z2EZ 2 A, TCP
L/E=IPve TR EFS ARG staL; Q1A AlFol theshe Al AlFe 2=
EFZ X4, o]l XML(binary extensible markup language) = Z & &2 A8-3}a1; 3

s

= P [
T A FAARY
=

K o
>,
:
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[156] 3 2E =49 A g dlojg @A S401) o] F=Aol2=uC1e 54, AAz,
FE2AL wABE Hol
[157 [352]
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.

2 o o] F @AI(S401)] Fr=Al0) 2= UCIolA] o] 84 5= 9]

(supported communication technologies) X Z}2}9] clauses &
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[160]

[161]

[162]

[163]

[164]

[165]

[166]

Clause Communication Techn|Communication Chan |Pairing Channel

ology nel

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

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

ions

562 ¥ o] o A A oo uhE TA(S401) E A E] LA EHE TR B E

T 62 FFEHH, & 42 w7 2 3 o ¥ (Discovery and Pairing) T (S401) 0l A
dlol® 342, UCDC 282 L UCDC @ 3ol A o of & & wjl 2=} o] 225 4
= dHo " IDE wskstal ool sloj | IDE 1% o o
A | &, 2} (vehicle)2 AFAl 2] # o] & ID(PAIR_ID) =5, 2}&F ID(vehicle_id)
£ @& WA X|(PAIR_ID_ANNOUNCE)E H 27| A~ES 4= Q) U]
2~ # A (dispenser)i= AFF O 2 HE A IDE WS-8 3| A5H= WA A
(PAIR_ID_ACK)E AF#F o =2 et 5= Qv A2 v 2314 7F 2% ID
2 09t} ACK WA A & AAFA 0 7 521519 &8 Fols)= wA] A
(PAIR_ID_CONFIRM)E t] ~#H A & A3t 4= 9o}

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)=
ag 25 v g4 IDE LS 345 WA A|(PAIR_ID_ACK)E U
AR A 5 Qi) Y~ = 2ol Y 4adA IDE Wkt ACK WA
A5 g o g 541819 &5 gt WA A(PAIR_ID_CONFIRM)E 2o
2 dgs g Ao

ol ] gt Ao - F W2 T3l A2

i)

T

7]
specific randomized) ¥ o] ¥ IDE A}-8& 5= At} o] o] 25}, 7| 01 2 D 1l 3ho
[e]

[ =
e el G BT A AAT 5 ek 2, Aol Bge] it Mgl T
= 2 A 20 o3 AW, 0] F 918 A4 o] D A B 2 AaHE )

Abg-Y] = Hlo] o] 3T
g, 54 UCDC d|Eo| A Hot 54l
Ao & shvh= Aba o] 23 A & # o =4 Hol o
ool FAl AEe& HEdtr|o SEe ARE AFehi=A &Ae o} o &
Zof, Hlof 2 A D g adlA 7t AR T Ftol]l 1S Hetd FolnE
o3t 7)o wEs ¥ 9l
ZHa1E, UCDC #E1-> giber = 12 A AshA] o Al Ald Heto] B
7} 3 4= 9t} uCDC #'¥2 2 UCDC #8300 A Z}gFa} v] A~ =
= AL EA Kot o AT, [EC 62443 H.oF 9l 38 £53517] 9 E41&
Eio}ﬂ Ae T ARE ATSHES 743 E 7 U IEC 62443 B 4 3

[‘OU

v}
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]
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o},

EFJ0(Type 0) ¢1 7 & F(fueling) S 913k B 218 A 21
WA B WA ek A AR B gl

Bt 1(Type D& A&THE ¢
b BF )1 A = B Y Wl (fallback) & 5~ At}

EF]2(Type 2) = o] Bl 2 E F-41(advanced communication, AC)< | 3} = %
‘]E‘t ;q ]6]— 2= o]ﬂ. E]-?:}Z ;gr ‘]t E]—O]O x};qu,_ ilﬂﬂﬁ]— 2= o]ﬂ.

EF]3(Type 3)= DAL} A B A E F2l& X et AAE A AT = Q).
EBFI3 4 A= B0, BH 1 2 B2 T ol = sty e S e 50 Qi

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 5 2| U] A (medium) ¢} 54 T2 E T2 A4l
EXNS AA T 5 9} tt%} o]tuﬂ/\t B AL ofvtar IrDA, /\]g]oq EA ‘}
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 &
AW Ao FAle A dietis AHE 20k BEARE AT 5
ATt sho] G E-Ale] dolH ¥ =3= PLC(Power line communication)& A8
T Ao, olol Y H A= &=

E3H A EMAE B4l slo]l B 2 A, DAY F-4 (wired) S 5%
Sk & B L IrDA 9} A (wireless) S 2313 A B & EZ 33 5= T} DA S} &
(wired)= 93t e o] B¢, =53 A Sl e M Aol o 9}3}.

F,olEMAE FAE FAFA S B Vs e, A B4
% %31= 5G, WLAN, BLE, ETH, UWB, RFID , NFC 5 t} 3 52 k& 85t
F otk ol e B4l kS Y3 TR EF 2 A TCP/IP 59 el T2 5
S A ATt E Eo, T Al o2 A a1 H = T4l - Bluetooth,
WLAN, Wi-Fi(ISO 15118 for inductive / ACD), UWB(IEC limited consideration for
ACD) 5] o]-&4 5 Ut
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[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

3, 29 0] Eel whE FARE A AsHe Bd2 4R 7 B0 42 Ei= B
9142 & b, B2 43 eh10 9 2 B s 52 9lek(s620)

193 A0S A Qe B3 97 B0 X e, Bh13 9 B
200 47 2 M e 5= 9 Th(S630). B3 417 BRI 1 A B wbu, E1e3 4
A= B A 2 EW S S QlhS640). EF, B3 A F RS2 4B vhy

w1 5
H, B3 A = B2 AR 2 ST 5 JkS650).

A8k - A#1-2 SAE(Society of Automotive Engineers) 3 52 £33 4 3l

. TFA#23= 1SO 19885-3 & 52 ¥ 33 5= glrh.

e A=d T84S Adst] e, FAAES

AAE TR 5 ok d & 50, FA2AETH

Ll WLAN®] A] 9] of 3tof) wfe} v 2-of Alvtbe] 2 1 W
A T AAE AT S o)

Al 2 1ol A, B =3l A = - 2F9-E Q1 A 2~ Q1 E (access point, AP)E
TH T 7 A Y 23X = FCEV 7= %7 2x(fuel station) ] 7] 4 (beaconing)
xVSE(x-vehicle supply equipment)ol] A 9] o1 5 &3 W& A4 e 4= i) o] =4
Aol 23 g FCEVE H 234 & 2~0ako] 3tar, 3He v =314 & WLAN & =
5 A4S 5 Ao

Alube] 2 200 A, ] 2~ 314 3= WLAN & 218 A 913H7] 51 kDA 418 A &
= otk v 23 A 3= BF I(Type 1) A2 o) th-$f v}, vl 234 27 3 FECEV3=
EF13(Type 3) AR 2A =70 & 5]l A9 v =AM & 38 4 {1tk FCEV
of el Eo] 2l of Aol 5ol ©¥l :=F 3 A2E o, FCEV S} H 2314
Zkell I'DA FAlo] Al 2HE 4= glt}

Ale] @ 304 v 2234 = WLAN 541 2 IiDA T41& A& < Slvk. o] 4
-, T2 3= BF3(Type 3) &A1 ol o5 ot B 41 &A1 <1 FCEV3E v 23l A
FHo) Fabd 4= k. t A3 = ob A o 1] 3 WLAN Edtol I EL 3Hg 5
glth. FCEV ] 2] B = o] H 23l A of Aol &l ¥l =&

v 223l A Zholl ItDA -4l o] Al 2HE 4= St

582 e d AAfdel E A ARy

43 4 & 59 & 84d (backward compatibility)< 5
S FzEHH, B A d 9 A ARFH B e T2 A= FCEV

[e] >
B T 2 A Zh A S ek B4 e AelehA) 2 45 e s e
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olaf ¥F2 4= A} uchC @& UCDC 9 1(UCDC-1)(910), UCDC @'
2(UCDC-2)(920) 2 UCDC d#3(UCDC-3)(930)S 714 4= it} uCDC & ¥ -&
UCDC #"0(UCDC-0)(900)2 ©] 7H4 4= dth,

[195]  UCDC #'20(900)<> tllo] & 7} A G = A &7t} o7} gy =
Z~ & (dispensing of hydrogen)©| 1} & OFAH 7|5 & st A5 35 T2 EF
ol 3l Abg ] A] &= T4l XA S 4 ATk UCDC 9l E0(900) 0 A += 23t T
2 HA kel BA8 X8R & L (no communication), U] 22 # A = 2 A~
A o (process control) = 9+ 7| 5 (safety functions) 74 ol A H| o] & IDE 25
of A&e 4 gk

[196]  UCDC #@'1(910)0l A o] & st o, 2}k ) IDE YA 2 AT
ATk UCDC @ 1(910)0 4 A ﬂ o] 1 = JXJ ]?(safety functions)ol] A}-&
B R = EX 9 AdE 44 b o] H(static data)= Q5T TE2EF O AL 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|
ALg-E 5 gl

[197] UCDC #@'2920)ol 4 A2 A 4 dlo] 8 = Al 7] 5 (safety functions)®l] A}
25 4= 2t} o] 3 UCDC #1'#2(920)2] 4 2 o] E1 = ucCDC @1 gis) A4
ol¥ A4 Eﬂ ol E| 9} -5 4] HolE ol thste] 3]G G tlste] F7E AL 5
A

[198]  UCDC #'83930)° 4] A2 HolE ¢ T2 HolE= TREEF = oA 7| %
el M &4 A& flaf A8 4= Atk o] 213 UCDC #"#3(930)2] &4 Hl°]
El3= UCDC |20l th 3] ] = 4 4| tﬂ o] Bl ¢} &2 o] El o] thate] 584
S50 gste] F7HE A 5 T

[199] A <23k uhe} o], UCDC @&, UCDC @l 1°] UCDC #'#20f 33}
UCDC #'#27} UCDC ¥ #30) 35 =, < A9 dldo] a4 Eﬂ g 55?%3}%
A E 7 4 ok 54 ucDC 9 E-& Xl%é}b A= o & uehe #E 9]
FA 5 AL 5 Atk A2 o2 UCDC S-S A ¥ dhiz A= F x| A

Al sl= 7 =2 UCDC # S AR89l Xﬂgﬁ UCDC ¥ & uCDhC

0% A Al gekar @et 4= 9ok UCDC @) - backward compatible 32
oF 4= gt} B b o] T} & 2 A of| o] A 1= backward compatibility:= UCDC @) "2 3}
73} Al Non-Comm, Uni-directional Comm, Bi-directional Comm 23 2}3} 71 23t
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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
h a TCP connection, then perform a TLS handshake to auth

enticate and exchange keys to establish a secure communica

tion channel.
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[218]

[219]

[220]

[221]

[222]

[223]

[224]

[225]

Pre-conditions

30
PCT/KR2024/007172

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.

i o=
sR 5 AEE
2 Aya] ¢

= 9AIS1110)

TREZ S ’d 2
R e = R ] e

T119 AA o E
2EZ Y AR E Egst= WA A&

SAIS1130)E * ?;5:]!_6]—3!: Atk
:]__7_ 1

] A ool W2 4 AR FH A P LA 20 A

=
2 & F 3 /d(communication protocol negotiation) 7| (S403)

N ZREFS ek dA(403), P El A A8

EFo) )3 AR 2 E3ali= v A A= v A2 AL s}

12 el e} Ui 2t 358 og 28 73 3% 54
EXN Z2EF g ARE L= YAAE A

]}\1 AL 7153k A1 BA T

SRR N PSRSR =Rt
=] BE 5228 a(S1110), A1

=
A ZREZH UMM g 7hed A T2 EFS Hlus, 2Rl
Elof Y 2dllM 3k g5 dos 48 7tsd g5 SN TREZ T A2 EA 2
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A2 BN ZRES tE YR E Es
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&9l % 59 olsto] mAH 5 ek,
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Type

Description

Use case name

UC-3: "Communication Protocol Negotiation"
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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.

(226]  Ewde] o AAele] 2w, GASII0NA A% D A8 = WA 9]
g vhgel 6l oske] 244 5 k.

[227] [3£6]
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.
[228] Al SA ZREZ ek JH=, Al B ZREF] QE 2~ A1 G4 TR
ZREZ A, A TN Z2EZ] P Hse &

[229] Houbd o] o] Al A oof) uf =W, @A(S1130)0 4 AE L A1 5= 2w wA] A

[230] [357]

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

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

A2 A TREF & BRE X3t SH WAIAlE, B2 ZEES A
ol A2 AE oo AR E v £33 = Ut

Awet T4 TREF A dab= 25 Y 25M7F a8k 1= 541 A ol
M RS RS Aol g T WA A AR AR Al M (fueling
session) E¢tol| W& BA L2 ESS 2A1H 7] 93 Axajolt), E3], H A A<

o i= vy #Hl A7 = 8te] B4 X2 ey geluH & 2y ks 4
Atk

=, B g o] o AAolo)] whE FA WS, vl sl o i L o]y g
= TS AS4DE Al T4 715 S ol g8kl A2 = e

A Z2EF A dA8403) 8 At Al B4 Vst HEHE A F
FARTT ZEEZS J4ehs dAS404) 2 AR T S e E Fdsh=
GA|(S405)= A2 T4l 7w o] &3t #3E 4= Qv

A g so) Y A g s skE EAS40) ol A 1=, B 2 B o v 234 (he

A} % -84 (interoperability) Z/%= 3 34 (compatibility)el] o g+ 4 B.7} &2

S, e i B B el WEe alskel, %}
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19885-3,1SO 19885-4 55 L% 5= 3t T4 B E= 5521 (No comm.), DA,
XYZ(SO) 5= > &2 vt 5355 W2, 5 Hl o] E(lookup table) &2

H o] & 7] H]'(table—based) 3o, MC formula 7|8 A8 332 52 X

g = olvk el 3 A w2 ueDC M E S X9 5 9laL, 71 gk
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Bl 2= ¥ &= (pressure class), CHSS(compressed hydrogen storage system) 7}E]|
g, AN B F 5 H o] & E(fueling tables) 58 X &3 4 )T},
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[263] gl A Ao w2, WA(S404)e] HA, A, R S22 o

&9 3 99 o] sto] mAIE 5= ek,

[264] [£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.

265] ¥ Egel & AAele] G, FASI2I09A A% L FAH = WA
g hgol % 100 lskel wAE = ek,

[266] [£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.

2

=

[267] 1 A8 ZR2EF e ARE= Al A5y T2EZ Qu X~ A

Ay TEEFPA AIJdsTd T2EZ il Al dedg 22

(o
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B39 59 ZEEF(sub-protocol), T Al A5 ZEEF Ut A% F
Hof i sht o e L 5 9l

[268] gl A Ao =, WA(S1230)01 4 AE R FAH = S WA
of W g& thgel & 119 Slste] EA1E 5 )
[269] [3£11]
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.
270] AR AEFF ZZEZ U ARE ¥ AR = dRTH TRES
Habel Auta A 4E oo ARuE o T 5 vk
[271] o] A AA oo b GAI(S1210)01 A ¥ = wA A 2] &2 o
o % 129} %ol vehlefd = girh
[272] [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
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[277] [3£13]
Fueling Protocol ID ResultCode
2 OK
[278] 3 13°] wp=R Y2l = A E X(index) 20l Bl EotE ARETE TRES
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= AYd 5 ek
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[286] U‘ﬂéﬂlﬂL SAI(S1310)0l A B E Fo] Ama st E o gk A B
5 ¥38leh= WA A S AEsPAa A, el gtebn| B Eol] T 3 Accepted 2 EE
<pending>0. & AAF F ANZE v A2 ALed 5= )

[287] A7 A &2 Y 228 A = S AI(S1330)00 A T 2= A ?9] 53T T EHol
& ARE 3t A A S AFabd A, s d atetr| B ol th Accepted
LEE <pending>0. & A & A2 2]l & A5 4= e,

[288] =l e) el = @ A(S1330) 0l A S ALE A A of] T gk 3 mA A 2 A, T =34
o dmdw gl et BE xgeh= WA A& AEeti A, sld 3t
2 B S0 th$F Accepted B =5 <OK> HE <true>2 A 3Fo] Y AFA 2 &
e ATHS1350).

[289]  ©lZ=#AM = DAS1310)o A A A A o] ThE S WA A 2= A, 2 2] E
Sol A8 3w defu g e JHE E3lst= vAIA & AFstHA, dlld vt
2 B S0 ) $F Accepted B =5 <OK> B <true>2 A 3Fo] U E| 2 &
= A Th(S1370).

[290] oluf Xl ¥ e} ] A= Au3w FevH & ZH2tel disho] Accepted
o5 At FHE 7 AUk Fo ¥ 4] &S TebrE O] Accepted ==
<false>= B A E 9= it}

[291] 2l e of v 2dlM = WA A S o] 2] W Bh 2 0 2 Hr skl 1 v A A o]
SHTOEN BE g HEo) thete] ol E 5T o Ut

[292] W3 Y = g HES A5 F 5 W 534 (fueling method compatibility)-S-

3] $ gk seln| e &, &2 4 54 (physical characteristics)®l| o g+ 3} H

, B Y E ¥ 32| B & (monitoring parameters), 52 (acceptance) ¥+ 3} 2} 1] B

T Xee

[293] o714 53 A9 A=A e HE-S 98 5o (pressure class), CHSS 7} 31

g e& Eeetal, 5 A Aol e sen| e ES H o 58 CHSS o9, Aol

518 CHSS + %, At 3]-& 4%, CHSS &% (volume) 55 X333, WU E ¥

stetu e 52 | A CHSS ¢He, €A CHSS & 5% 58 ¥ 3lstar, 18] 4+ 3
d e B = 528 (accepted) o W 1R A] o} L3k EAEhE G H o) o
(true) == oFH L (false) & A A sh+= FHebr|H & 2318 = Qlvh. A<=k shef]
Bl o= v A" wfl sy A% E T stubel tigr AH. 9 A= vha27]
&L vl ucDC el sol thdt AHE 7 2447 dAgE 5= 3l

[294] S Y] A E A = A A7 gbelu] B E(<DIS's parameters>)(7¥ak;] <DIS's
params>)°l] T & 4 B &} Fl 2 ¥ o] | HES 74 i 2 st
OK ¥IA| A& Bl e ¥ 2 dAee 5= 3Avh(S1330, S1370).
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[310] [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
3111  ARET e E F DAS405)0 A, ZrE e E B vl = A2l 7bs R
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o7 =24 et EE-2 2 A E E EF] (receptacle type), ST & (pressure
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[332]  Eubgo] A AA oo i A4 AR TS 9% B4 Ao vebv g ey
Holl Az, Aol shit ol A2 B2l A A, Ao dsaw daed o

2] (Max Fuel Delivery Pressure), # o] 9158w €2l ¥ 2] <25 (Max Fuel Dehvery
Temperature), & A A 535 2] H 2] £-%Min Fuel Delivery Temperature), 2
) =55 E2lH 2l §-%(Max Fuel Delivery Flow Rate) & 4 ] &= 3} o] 35
AYA

313F £ o]
o= T T
[333] 2 o] A A i A ARTFE AT T4 Aol e E sk
Wil M=, AR5 B3, B S A8 (Target SoC), BHF 3 & A28 51
[

=1 $+=(Target Final CHSS Pressure), Bt7l 3 & 95 & 5 ® = + 5 (Target Final
CHSS Temperature), B} 3 1 15 353 & 5 (Target APR: Average Fueling Rate),
71t) 1% &3 Al {H(Expected Fueling Duration) & 4 o &= 3}y o] & £33t 4=

A
[334] kg o] A e mE A ARTaS Ag 52 g e e gk
A=, A2 gl E = ] 2 314(200) 2] = (acceptance) ¥HE S E & ¢

[335] & §hZA kel bl B aek i
Holl A=, A2 —LH B It E w 9 ¥l 8] 5% (Current Fuel
Delivery Temperature) 2 © 7| <% (ambient temperature) & %] & %= 3}1} o] A&
e A

[336] R EH100)T ZREF F4 Aol F4R ucDe g8 3 53 75 g A
1 e HES Hol & F = dA(S1310)0 4 A5 =+ 9

[337] 2200 T2 EZ J4 Ao ¥ uche dl E“er o3 7} 3 A
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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
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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
Target SoC ? %
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Target Final CHSS Pressure
Target Final CHSS Temperature
Expected Fueling Duration
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Safety Policy
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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.
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ol ZAl &2 AlF ol A8 A=} (pairing procedure) & 2731 = 5 4 ¥ A
$-of), 2l g E] o} t] 2~ A 1= obA A A1 @A (S406)0 4 A4S v~ 51
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[425] 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)
[426] ?_}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

[427]  ©HREA AA I RA, @A (S405)9] $RE el HA
A 7 Aol ofste] ol Al AR A5, 1AW T
Q1 WA (S406) 2] A 2HE o|u|Ehi= HA A E HES 4= v

[428] &g ol A AAfofof] mpEH kA A A1 HHA (S406)0 A A F FAlE =
A A= o] & 501 1SO 19885-3 o -2 A A A Y= 42 dduna s =
2EZo] Y&of 7|vtste] Aeold 4= 3l

[429] 2ol A A o] = kA xﬂf/_ A (S406)° A A
A A= 8 WA A& A 2] gk 2 T} 3L result element = E 3 S
result element= A &= 5= 3= A3} 2 o & 5o AT % 3|
% 'FAILED'E ¥3+e = 9laL, o] 2] 9] 7 -°]l PENDING& ¥ +2 = It}

[430] qhel Wl ) gl 7} v 2l A ;cz SafetyCheckInReq "W A 2] & A %3t
710] STk 1 wlA A o] A3} ghe oK = A E 5 ol

_1>.,_,

A7t wu el st v 2-a

AW HH A=

1_.

o F‘

[431] 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
[432] 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_
[433] T ol A Ao
o] %%‘%E}‘ﬁ 1 WA R e] A ghe "OK"E AAE 4= Q)
7]

[434] T v 2glA 7t 2 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

[435] T+ result 4L ©] "PENDING" S 2 M| ¥ ¥ SafetyCheckInRes W A| | & 42131 4
T, 2 ‘QE]FA = & T} & SafetyCheckInReq ™ A #| & MessageResponseTimeout 4|
e AN A R A5 4 el
[436] TH result ¢ko] "PENDING" & & A & ¥ SafetyCheckInReq W Al A & 41§+ 7
U] 234 = & T} & SafetyCheckInReq ™ A X & MessageResponseTimeout 4|
B3 el e = A 5= 9l
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[437]

[438]

[439]

[440]
[441]

[442]

[443]

[444]

[445]

g i v A B E o)
UCSafetyCheckInTimeout) Wl ol] 71383
FE =2 AA 3 ErrNotifReq WA A & &

et Aol 2, e = v
8 WA A E Gl Al A 5 2

or
H

]
A
A A7l 2 wA X o] tf 3 &5 v

N
©
>
o
2
il

i

m‘r‘ )

=
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o
rlo
E>
o
lo,
>,
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>
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i
olo
Rl
1
tg

oAl % 48 Fzste] BUHY 9 A

o]
2e vl B 210 o] mAE 5 k.

%0

[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.
A A Q1 TA(S406)7F BT A LR S EH, AR
o A Ao @Al (S407)E AT 5 Ao ngﬁ& vk} 2o
FH A =91 ©AI(S406)7F A Bﬁﬂ = Ael=
(S405)7F A3 Ao & P u i, AR d TEEZS FUE ] 9 Ao A
(S407)E A< = ot
EUE E R Aol @A (S407)7F = ¥ = F ek v 2
w7l Mkl e ot A¥ES T o Ak
TCP 11 Aol A= 3TH Ao & EHH%] Z Aol 2o A o] &2 wj, 2 2 E]
= SafetyCheckInRes WA A & 4l 8 AL FA A =191 @A (S406)0] A ¥ =
A A ol o] M = FuelPaIamNegoRes A A S Al Feoll, ml g Al AR 1
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o
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e
)
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[446]

[447]

[448]
[449]

[450]
[451]

[452]

[453]

[454]

[455]

(o] & &9 MessageSequenceTimeout) Woll U E & 2 A o] ©A(S407)2] A=}

Q 731 WAl A (o] & &) FuelLoopReq M A A)E Tl M &2 A58 = 9l
Ax=d £ A do] o]-& 2 v SafetyCheckInRes WA A & 2 &3 1} ¢F%
Sl &7 (S406)0] A EF%] = A A] o of] ] = FuelParamNegoRes M| A| A & %

A
| 3
Zof, Rl E E] (o)A EZA) F ] 2H A (A ZA4)= NewSessionTicket-=
ol

Al

A
e
FRr

8% session resumption¥} 7] RFC 9147 2= DTLS 1.3 A=A 0] A5 )

o = At} ol W NewSessinTicket-> U 2~ 3 A 2 47-B] =414 4= lt).

DTLS 1.3 =Mool A7 A &4 © & nl-2] % (finished) $-9], B 2] €] = 1] g
A3 AIZE F-3E (o] & & ] MessageSequenceTimeout) Woll Y E & L Ao &
A(8407)9] N 2HS 278k WAl A] (o] & &1 FuelLoopReq ¥l Al A S t] 271 4]

245859

o] w| 0-RTT+= DTLS session resumptions- 9] 3l AF-8% %] &-& = Sl ).

FuelLoopReq % Zloﬂ g S5 WA A (o] & & FuelLoopRes WAl A& EF
DTLS WA A 35 WELS Xd%aﬁ“*?}

o] £]of & ¢ %H%—i RS :

FuelLoopReq M Al A &= 15 3 EEE% Z}7ro] A oo)| 7Hbate] el E 4=
A

?ﬂﬁ%l 3 2 ¥ 32 FuelLoopReq 2 FuelLoopRes W ]| E?}% s
tole & 44 = 4 HolHeE deda AHE 2

A~ = & A~
2T 5 YES 54T 59

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
AU EEL o] & 501 150 1988533} -2 AR &5 ZREF 114 7ol <
stol =42 % e,
[3£22]
Element Name Type Semantics
action actionType Optional:Action that Vehicle requests to Disp
enser.
- start
- stop
- (Any custom actions defined by fuelling pro
tocol)
reason reasonType Optional:Reason for why the "action" is requ
ested.

A 40700 A F-=21 % = WA A] (o] & 5] FuelLoopRes W A| Aol 3E g5 =
A 2] HE o] - status, reason, result 5= X3S = Q.o o}l 3 230] 2] &}
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[456]

[457]

[458]

[459]

[460]

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 fuellin

g 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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<A 3}FaL "result" 7} "ONGOING" 2. = A A ¥l FuellLoopRes

AEFTH ZEAAHE
HAIAE SHE 5 9}5}
[461] FuelLoopReq (°| & &1 "action"©] "stop" 2.2 A A ) WA X & 218k &
o, UM 7F SA e =07 |, 2= A8 ZEAAE S
(immediately) & #| &}aL ' result"7} "OK"Z 47 ¥ FuelLoopRes WA A & &
T A
[462] FuelLoopReq WA A & A8 Foof] | T 23l A = v 8] Al A1 (A &
& ] MessageSequenceTimeout) W oIl FuelLoopRes ™ A| A & 9—%% T A
H "result" 7}

U] 234 = =21 H FuelLoopReq M Al 7} Ad &2 . =22 A 2] 5] ¢}

[463]
5 2= 9
74 B A Fekom

"OK"Z 24 ¥ FuelLoopRes WA A& A Fa 4 3]
ETAYS |

[464] Y 23 A = A ¥ FuelLoopReq WA 7F A &4 o &2
"result" 7} "FAILED" == TF & 44 % o 2] 2= 44 ¥ FuelLoopRes | A] #]

5 AT 5 Aok
U] 2~ 3 A =, "status" 7} 3F 23 B
= SIUE o] -8-3Fe] 44 ¥ FuelLoopRes M A| | & )
[466]  TIZ=dA =, Amggol ¥ il(done) | RH A8 T HE7FEAE
"status" 7} "finished" % 4 3 ¥ FuelLoopRes W A| %]

vmA s, olefo] B o] f ' Aol F

"stop_error" & 4 A %] 31 "reason" ©| %] 4 3} reason code

ERTH ERESY SYH A= 2

[465]

Pals A
= XJ—OL%L T STt

N
s
w2

2

3

N

)

[467]

AAE AFS 5 3

HdA =, 7HE A :L/] FuelLoopReq W A] A] 9] "action"©] "stop" &2 2 A %] 31
AEFo] 3] T4 = A] 22 (has not been completely stopped), "status" 7}
"stopping" 22 4 A ¥ FuelLoopRes WAl A & & &3 4= )t}

Y 23 A =, 7 &2 2] FuelLoopReq | A] A] €] "action"©] "stop" &2 A
| $+A3] F-#] =] ¥ (has been completely stopped), "status" 7}

%2 g

£ ﬂ

[468]

[469]
A AR o
"stopped_requested” = A % ¥ FuelLoopRes M A| A & A &

[470] 22 E] 7} "action” @] "stop" &2 2 A ¥ FuelLoopReq ™| A| A]
"status"7} "stopping" 2 = A4 ¥ FuelLoopRes M| A A &
action"©] "stop" 2. = 4 ¥ FuelLoopRes ™| A| ]
2 2] E] 7} FuelLoopRes M Al A & A8t aL A5 &
2 2k © H(not finished), .U & Bl = 1] 2] A3z 7\] ZF -3k (4

MessageSequenceTimeout) W ¢l FuelLoopReq M A %] & #
A Al Al o] kA e, B 2] ] = v 2

[471]

4721 kel
EmergencyReq M| A %] &

25 2~ o
Ass 4 9la, o

A% 3
of| B FAl 07 A o) B uld o] AJARS o] 9

q*ﬂﬁﬂ@ﬂ&b@nlgfu
FAE A ek ¥l o ook Aol A= i
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Zolehs WA WA $4079] A AHS 38 WAAE AET F 9L, 14
e A 84079 Al EHg 8 sk WA Aol S e A B s4070] =3 =
% qlek
(4741 97 S40700 A B E] HEm U 23 5 Aol A Ehz vl A A = 524
ArgF LA A Gefol Bat RUEY 93-S £33 5 9ok 1 Aol
kst SR uAAE A9Y BUEY B de 9RE T3e 5 gk
(4751 ol BuEs @9 o] ool | = gliz e} 2 ¥k shehul Bz WA (5405)
oA W= stebu e A EAE 5 ok BUEY 279 ol ° 5 3
e Y e vkl el waele me oA e g R vhehi e 23
@ 5 9ok R E Y 299 tigol B 5 gl gEl % gk sl e 44 o
28 T2 A Aol olste] Matal Lk f2 53z e E R/EE v o
Q5T AT S W s e S 2 g
[476]  Ea RUEY 2o taol F 4 9l A o a2 waaE e
dwFFo| Maui= T A A x}xﬂ/] SH R/ E AR E E9HE o Qi) o
& 5o, AR ZEAI 7L 218 F(ongoing) A A], YAl FAAA, 73] =
H (terminated) 73 Bl €1 ], L/HE = X (stop)/& E(terminated) %] S TFHHH ol 2]l 2
St TR Q1A W= B3 A o 9] 8k v} 2 (finished) N A 52 A H 7} k= 4= ¢]
=2
[477] VA 5 45 Fzsho] obd Al 1ok @A (S408)9] ¥4, A x4, 3 5%
A2 the9f 3 2400 o sto] mAlE 4= gl
[478] [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.
[479] A5 Fao] vHF2]E (finished) ¥ M| H 2 &5 3}F31 (terminating the session)
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o] TFH = A& 23] sV (ensure) T 4= = E PR A Lok A (S408) 71

= 4= At o] WA (S408) A o] x| vt A Ehaar i A A Q1 Wb o 7 9

k= QFA 22 ensuredt7] #1619 dedicated SHA A F1 o} T ZA| AT AR
YA

v ZREF osto] Qo= Flo] A FHE 5 vk
[480] ObA A L ol-2- Ao A o] 85 = AR W3S obAd e Alrlo] WHAE ) 7]
w2 AolS glety] Yk B o= o] gd 4 9]
[481] U Y E Ao dA (S407) 2 A A5 Efi,_/\] A7} A TR 0w nlE g
=¥ (finished), 12 ¥ T2 EZ-2 oHA A Aol @A (S408)E =& 4= 3}
£4.

22 A3k npe) g
[482] OFA A A of-o] 3 ¥ = A of o} B38|, ISO 1988525 =8t o=
A=

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

[483] "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

[484] olu] TCP/TLS A € 2] 1Z o] 4| = =1l gl el = t]2#H A9} 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

2 ook

[485]  THQEA AAJe Z=A, @A (S408)9] A A2 A et WA A= B v e 9 v
A F ol Aol ofsto] Aol Al HEE 4= ). o] 1 o2 A
(S408)%] Al2t& QA st WAl Aol &3 24 @A (S408)0] =3 5= 9l

[486] Bk o o] A A]ofof] wp = kA A T o} v (S408)0l A A E L Al E]
= WA A= o] & E01 ISO 19885-3 7 -2 Aol A -4 == 247 e dx
IR EZ Y& 7|Hksle] o= 4= 9l

[487] kg o] A Ao = QA A Aol A (S408) 0l A A E
= HAIA] = 8 WAIA & A 2§ A7 4L result type L& SL:%VE‘ T At o

30 T

P

o result type &2 A &d 4= U= A3 4L o] & 5o A2 e 45 OK, At
745~ 'FAILED'E %3+ = 9la1, o] €] 9] Z-9-¢] PENDING& ¥ 3He &= qltt.

[488] Wk Wl E] 7} vl ~# A & SafetyCheckOutReq WA A & A48k o 2 ¢ €]
7F BEQPH 2ol ¢S 71t 1 v A[ A o] A g2 "0K"®E A A
=R

[489] Tk 2Rl 2] E] 7 v] 2234 & SafetyCheckOutReq WA A& A48 w] HH ok
o] oA FZ¥ A kv 11 WAl A o] A} L2 "PENDING" S = 44 =



65
WO 2024/242512 PCT/KR2024/007172

[490] U] 2= # 4| 7} SafetyCheckOutReq M A A & 41 $F 2 MessageResponseTimeout
A ZF 2 el Yl 3 7 FA A 3 ghebu] B 9} $17] SafetyCheckOutRes M A|
Wl g E 2 owhst 5= 9},
[491] T v 23 A 7F 2l 2] E] 2 SafetyCheckOutRes MW A Al S A58k ] 2.5 oA
ol E & YA 7 Zigghohd 1 WA A o] A7} gh& "OK"= A=

[492] Tkl v] 28 A 7} 2l 2] B] & SafetyCheckOutRes H A X & A 43k o @ oA
o O

Lol opA S u A Gkt L v Al A o] A3} gL "PENDING" & = A A=
T At
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ALZE SRR ol Y] sl 2 3 4 9l
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R 0 B e o
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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 W A| A1 & 41§ & ¢bd A A-o}%- f= Alo] 27t AefsH, il
2= T8 8 WAIA] (| & 9] "TerminateReq) WA X & Tl 23X 2 A%

= A~
sk 4=l
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[538] T8 QA WAIR (dE "TerminateReq) W A| %] o] o g+ A ¢+ A} g2 2z}
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?_] OJJEJ—%%EE "‘H]’qd‘j/] ZJ/]E_F}‘Q_

[539]

[540]

[541]

[542]

[543]

[544]

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

[545]

[546]

[547]

[548]

[549]

[550]
[551]

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 thsiA 4= 5= Sl
A 5 48 Fxakd ol 2] 15 (error handling) ¥HA] (S410)2] &%), A4 %

FH2e the] 1 280 o ste] wAE S gk,

A, 3
[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
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[552]
[553]

[554]

[555]

[556]

[557]

[558]

[559]

[560]

[561]

[562]
[563]

not possible, the communication channel is dropped withou

t further notification.

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.
non-safety critical error 2712 o] & 5o U2 x¢& 4= |
Sl ol el 24, 1) Sale] 1‘4*7%””55] 3%, 2) A H = ol E 7} <l
9= syntactic error® ?138] Q1A = gl 49, 3) 418 o B 7} 78 E7F
5t *H 9] (in an unacceptable range) <! 73 &5 ¥k ZF 9}5}

]/\Eﬂ o ] 2A, vl A~dlA B R YE 7F 1L %
Foh 4985 28T+ 9ok
Quahtatlve error=4], 1) 321 Aol 74 &= dile Sohe o Aalgk 49,
2) data integrity 5= precision?] &2 o] 2% = Y-S S5 o] A9 e A
o = _]_6‘]—6‘]— 2= ohq_

T=
Non-safety-critical error7} A 5} a1 T] o] 42| F4lo] B7F53 ujj, = 2] E] 9f
g E Adn3ads =7 F2 6 b 8k WA & 2 5h (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 ob= A2 7F A Aol A <
T3] interrupted® W], R FF TE2EF-L o & 9], non-communication
fuelling method & 4 2] & © 2 4 fallback W AU H& A3 5= At}

Non-safety-critical error”} 2. 2] E] o] o] slo] A& a1 Z4l A do] o A3 &
2Fst o, 2 2] E] &= "action” ©| "stop” 2.2 A A ¥ 31 reason"©] 4“4 &} reason code
= 44 ¥ TerminateReq M A A & A F3 4= 3

Non-safety-critical error”| ©] 2= A o] 2] 5}of % %Q 1 FAl A o] AT E
2k o, Tl 23 A = WA Am oS 52 548k, "action” ©] "stop" &= AH A
%] 31 reason"©| 4] %t reason code® A ¥ TerminateReq M A| A & &3 5= Q)
=3

ARITT LEEFSZEEF U 2 AT Ui, A= 7+
(detection criteria), & & *|, <& X A} (termination procedure), 2 fallback W]+

S X3= AR A 5w A A} (prescribe response procedures)E Al 3 &

UA] &2 45 2380 o] " A] E " (emergency handling) TH7] (S411)2] £
A AAZA, H FEHEZAE 59 #2900 oate] =AlE 5 3
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Type Description
Use case name UC-11: "Emergency Handling"
Objectives Define safety-critical conditions that warrant an urgent respo

[564]

[565]

[566]

[567]

[568]

[569]

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.
ARTH IREZS IREF BE o|n A 21& Ao OlJ— A
% 7] <= (detection criteria), & & %], &% A 2} (termination procedure), 2 fallback
HAUGS 3=, A8 e 29lS 393 4= )& (to avoid entering
detrimental situation by all means) A} A ¥ &5 A 2} (prescribe response
procedures) S Al & 3 = 3

P e &= Y23 M 7 safety-critical 7
517] 98k W g 8 ol Mo] =7} 2=ad 2= 9]
1.2} 317 EmergencyNotif W A %] 7} 2 &2
.

2l ¥ = v 23X 7F EmergencyNotif WA A & 541 gE ), W] A]#]
off Al Mol =7+ Seslar, XA §lo] A1 #H & 5= It (close the
communication without undue delay).

EmergencyNotif M| A] X] = AF8-%] = F41 7] %ol 9] &8l TLS B DTLS WA
2] 2= 91t}

Al 2] 9] criticality 2 A €] & & (efficiency of delivery)= #3te] 5w =

2 E 32 EmergencyNotif WA A o] 25 A= Ao] S8 H A & 5 U
.

EmergencyNofit WA A o] 3] = A2 HE o] 5 class, type, action & &
S = qlen, off 3 3000 olshe] AlE = vt off 3 309] W ol B4

ku
ol

e AEE U, AEH AL WA
7hsshebd Aol Be 4

AL, TAE FH T (close) T 3

_,d
> off
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[570]

[571]
[572]

[573]

[574]

[575]

[576]

A Fe dYHEEZSL o E Sof SO 19885-33 & E%lﬁiiﬁ%

7} Q1 emergency reason code 2

action code7]- e R EF g2+ 2
[3£30]

Element Name Type Semantics

class unsignedByte Optional:Severity class of this emergency, fro
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

T 162 & 49 ok A Ao 5 FhUE EA 8= 2 55 ol
T 16€ FxsHH, = 49 & S401 W A] S40991 715 = S2010 2 S2020 +H2]
HAA7F A AT

=4, % =165 3 Fxahd, 2yl A Axjoje] uhe 4 dw 2l
El o] B2 4o ol ate] 2a 8] 3= 24 o 23 F(fueling)S 93 B4 L,
Elg e A5 dngadhE vadAe U I FAAdRTHE £

H|5E7] Y3 B4 A (vHA] S403 W A] $406, == T4 S408 WA S409) 5 Ei=
a7t e 2 45 AR d58h: 214 (47 $407) T LA SH= oﬂ
HE A&k 9A (24 S2010; DA S403 A S4092] L2 A el S
ALy AZH ool t)alo] EA ?Jrﬂ (A1 S403 WA 8406, H=1= w7 $408 LH
A 8409) == FAE AEg ot A (B S407)8] T A (stop) o & AA
ah= S Al (DA $2020: DA S410 3= S4119] AF2A FE £ ), R
AZH o elel 7|Hksto] Aoyl F4 A& Falshs WA (AR WA R A
H A= eF g @A S403 W] S4119] LHE-2A 3 EHE 233 5= )

ol gto] A A dl= = 49 @A S40100 4 El 2] ] €} v] =34 (ke ﬁ%ﬂ% 3
3284 (interoperability) == & 34 (compatibility) 4 H.ol] 7| Wkslo] 3= 4=
ATH 53] WA S403 W A] S40500 4 A TR ES g g T2ES W dg
aw e e A E a1 A E = 3 S A8 B 53 A
A Wl A 3 5= )

AEegH] = ;@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

(]

O

Bowhg o] @] AAjofo) upE FRFE] 9] F41 x| o Fte] el H =
A T3S A TA WA, AEH o ol thste] T4l 34 = ?i%—
Az Faols A T4 of & A= WA (A S2020: B S410 =



WO 2024/242512 PCT/KR2024/007172

[577]

[578]

[579]

[580]

[581]

[582]

[583]

S411¢] =4 FalE 5 ), AE5H ool & bl X 4 <l o ¢
(safety-critical error) == ?l’ﬁ off x| 2 o] %] gk of & (non-safety-critical error)
T o=ty E et tAE 83 9
ol A= o & safety—cntlcal error® o= GAl= = 17 2 = 182 ¢
Al $202001 o]t F3d 5% 9lom, &= 49| ©h !
£ Zl = a1, A& R ol & 7} safety-critical error = W% H &
= WA= B ] B A|(S403~8409)00 ofste] 3iE 4= SlaL, e 49| ©@HA| S411
o AdHof ofsto] =3lE =5 It} o] | safety-critical error® W58 o & &

emergencyfﬁ HAvd + A

wn
=
—_—
[u—
o
mO
JW 4z
=
1o
ot
i

b o] o A [ %E‘ja]‘j/]ﬂ/] Al Aol oste] Ry = A A
E3uS A SN HA, dEE ol thete] FA B e s A
SFWEhE BA 9 FA AR E AA s @A(S2020)=, AEE ol 2l7F b
x|t Aol A - ol A 5o, A% o &1 & 54! ol & (communication error),
Al 2~®l o] & (system error), == A A A o ] (Qualitative error) & ©] 2= 3L} H-

(sys
Foehis v (9 s4109] it = EhHE o 9k 4= Q)
g o] o AAjefof) whE Rl E o T4l Aol ofste] F] = A
= A A oA, A E ol el 7] Rketo] A ojy & g &
Sh= %741%,7&%% o &1 7} ?_PXJOH X g A Q1 o el A §-oll, o] ] HA] HE

1ol
Al
o
il
1 (o
b
iy
o
i
it
B
=
e
\
i
2
[\)
OH
il
[k
b
iy
il
=
-_&4
i
>
s

o w2 w2 e o %ﬁ A Al £ 5
01 h

Qb vk Sl = T F gt o Bl 9] incidents7F B
FJFA T ﬁﬁm o o]ste] AEH 4= 2 Th(S2010). oW A E ¥ 3= incidentsi=
e 235 S5 error® W2 7 UTHS2010 3 $2020). A E H errors=
non-safety-critical error®| H 7] S4109] error handling 24 &= 89 &4
Aol A1, safety-critical error©] ¥ W 7] S4112] emergency handling 2}7d of] ] 3} A
2] = Qv
- kg of o A A of o)l A= =¥ errorE non-safety-critical error® -5 3 A

safety-critical error (emergency)= -1 & %] o] 7] F o] A $403 W] %] S4092] <A



77

WO 2024/242512 PCT/KR2024/007172

[584]

[585]

[586]

[587]

[588]

[589]

S3w ZREEZ osto] g Ao XL, error7t A= E = Wl o] ZF ©hA S403

=] 840990 28t AEH error7t w72 5 Tk

vbrg of T Qb A A]of| o] A 3=, error= AEH T ©A S410 D/HE= S4119]

B o R Ay o BHA $410 H/E= S411 74248 A
Sl

critical error®1 %] H3= safety-critical error (emergency)

rle

% ¥ error”} non-safety-
AE R 5 A =,
WA S410-2 error”} non-safety-critical error?1 %] o] 5 2 non-safety-critical error©|
™ communication error, system error, "= qualitative error & 1= F A X & -7
St = lt}, @A S411-2 error”} safety-critical error®1 A o & &3 5= i},
A $S410-2 A& errorE W rokaL, W 2 = errord] A Ej ol 7] HEs}od
Amdo dAS AL A AR E AT F U T dmnyg 44 S oA
HA i (Yol EE A 384 i 53 Rl 7| whato]) fallback A5
su ZREF st didw AZ S A% st ns 249, WA S410
o] Atz thAl @7 S403 A $409 5 A e A o] AL =30 e

g G $410 Hi= S41190 4, error7} BEA & @ Q1o A A ¥ a1 34 91 A
2 5AHAS o, ey B v g s dis o' = 4T Y6k error
7t A S Aol =8 Folwl vl 8403 WA $409 F of = SRR, EE LUk
AR st s dues B 2 B4 G E S S 5 Y

v g ol A HAde] g A4 AR e A ARE TEEE T

Gjaes] I e = = v u}
4

= Gl
S403 W A] 406, Hi= T S408 W #] $409) 5 Hi= vl ~# A 7} Bl 2] E] &
A8 duFashs 34 (A S407) F A SHE dd E AEshE 9A (2
$2010; ©7] $403 W #] $4008] A2 =3€ =5 9JS); AEH
o] B4 34 (A S403 WA S406, T WA S408 W A] S409) EE FAE R
Saote #8 (BA S407)9] T A (stop) A5 A A= @A (BHA $2020: &
Al S410 == 84119 AR-2A € 75 9l 8); 2 ZEH ol g 7|vtste] 4
oyl T4 94 S S=3)sl = v (W) S403 WA S4119] A2 FPEhE ¥

ol
i
b
%2,
o

off off %

s <

e A TA AR, HEE ol el tste] T4 A = FAE
L

)=

BE AAS = @A (GHA S2020: @A) S410 =

2R
Lt

(safety-critical error) F=1= QF A]
T oLy E B Rt 9AE £33 4 gl
El s A] o] F20 Aol ol afo] el H = s ol

1= 3o

2o o] o WA oo upe
EEFE AT BN PPN, AEE ol elol] thstel BN Y i 54F
BEFEHE F4 9 FA o9 E AYsHE @A(S20200, AEH el7h HAe



St ¥

5

|

PCT/KR2024/007172

o]l 2 (communication error),

78
Al 2~ 8l o]l 2] (system error), == A4 A o ] (Qualitative error) & ©]

WO 2024/242512

23!

A (FHA| S4109] ¢

)
fite]

M

ol

A] o]

(13
=

d

2 %

=
=

S Zul(fallback)® A2 ABFF ZEE

T

=
pp
Ho
)i
B

0%

-

~

;OE
;OD
P

fuy

Bl

)
)

—_
fite]

jruzel

EE
il

ol

0%

-
i
ol
23!

i
)
)

—_
fite]

ol

=

=

T
}+= reason code

skl A

[s)

5

[e)

o
F

T

A

Al & = A8l oF

-
1
o

S G B 7

T A2

o

[s)

T

[]
i

=

Lo Ha

2E] i A

:
A4 of Y (qualitative error) <!

th ol 7] stop action & 71 o] f-¢f] T
A4 of Y (qualitative error) <!

)

T .

T .

T
T

pre-defined fallback
1 7490 o

Al el o] A

Al el o] A

o

=

1

=
=

1

A

&

S
a3

)
]_

|

A28 ol 2 )1 A -5-ofl ZRIE| ] = v A
(@]

HA I AdolER 4T84

4l ol

ol A& FA]star
o

Ea

[593]
[594]
[595]
[596]

fuy
0%
-
o
(il
X

ol
T

B

oF
ol
T
A

=
pp
Ho
)i
B
~

=
<]

wK

uy
%

-

W

ol

=

(s}

[e)

HA7F A 22

Ea

r]

=]
=~

4AA ol e A5l Bl el E

T .

Al el ol A<=

]

A
=

&

S
a3

I8

(e}
il

o

[598]

BK
T

B

<



79

WO 2024/242512 PCT/KR2024/007172
ATt olwl A H S A ste] ©HA| S403 W] S4058] A7 ohA| FElE 5 Q)
a1, ©HA] §410 Well A AP Abe] =38 == gt}

[599] th oA A Al of o]l A = emergency ] A -F-0ll & F-4l0] Aolol= Ag- FA1E F
Agtstal ¥4 RS S 7 vk g B Y AadMTE S ZREES
2 ARTH TEEFTS fallback® 5= ¢

[600]  tHQHA A A ool A 3= emergency 1 75‘T°ﬂ% AnTa d 3g FAE AT
]

[601] &g o A AA[do] & v] A o] T4l Aol ofste] FE = A4 <
E3uS A S il A, P ol el 7Rste] o H & HAF & 58
St WA=, 32 A = TFAE AdrFaels B T4 AARE 28t
A A& B2 dgsts dA S 23 = vt

[602] ol A Ao wE vl A o] T4l Aol ofte] I E = A <
E3aS A SN HAA, B A B FAE AR FehE A8 TA4
o] 5 Egsl= WA A7 B4l A B FAE A5T oot G- X5
E gl A $-oll, WA A = FA] (stop)e] & A3 o] f- (appropriate reason)©l] th-&
= F L (reason code)E U] X ¢Hst 4= Q.

[603] & o] TiohA Al F shifel mE Rl H/HEE T AdA Y] FAL A
Aol ofsto] A= A ARTHE A T4 HHAA, HEH o2 ¢ A
3t 7183t (available) 541 = 1R 35 4 2] UCDC dl o) 7]1Hts}e] of &
o] MZF% (criticality) 7} &4 2 4 ST}, EE'PU CDC #| ol 7|Htsto] A =53+
o A o H-7F AA = 4= it o] UCDC # ol 7|§tsto] o e o] A 7h 5 3y
EEdusdae 4 0%‘7} A5 = er 2o 7 A A ol H Y AGg-oll 4
& = Sk o R o]y gk A Aol o)) ofslo] £ o] WM TF =g = A2 o)
et

[604] 542 % 182 A A o] A= ©A] $2010, $2020, S410, L/E= S4110] @A
S403 W] S4099} ¥l ¥ = A A of 7} A H A}, E ] o] i okA] A Ao S
Shuol A=, ©H4) $2010 2 S2020+= w7 S401 LHX] S409, = AR T
A EHE 2 incidentsE 73 =38} 3L error?l A o] & A4S errorEs ot
ATH HgE g o] o obA] A A ool A= A 32010 $2020, ¥ Hi o] F &
Ale] YA A S410 H S4112 A 73 Foll, 5 FA 2 3 87 error
7h s A A goll 71 A8 HEE o A8 S k] fleke] dA S401 W
A] 8409 5 o = spbE H AT 4 )
[605] =, WA S2010 2 $20203= ©HA| S401 - UCL: vl =718 2] 2 o] &, vhA] S402 -
UC2: 521 Bk &4 8403 - UC3: 2 L2 &5 A} v S404 - UC4: 1 &5¥F
o TR EF J4), ¢ S405 - UCS: 75 deku] e FA4F, @A $406 - UCE:
P A =-<l, @A $407 - UCT: U E & 2 Alof, @A S408 - UCS: SFH A -0}
5=, @A 8409 - UCY: Termination H=5= 0] ¢} W ¥ = 74 A 5353 A 5ol A

Hm EH



=

=

AZ, = error

PCT/KR2024/007172

=
=

80
, incidents 7} error! ] &, error

=
=

ze

=

=

}= incidents

[s)

A

WO 2024/242512

. - e T . B m o B R
@ﬁm h%wﬁ zﬂfﬂﬁuﬂxﬂ%%_ Ewaﬁ.;_ ﬁﬂ%?mrﬁwa W o
—_ N X T va
p¥ BT Luee¥oT LoP LEZETIwL Fgl L3
e o — T D A< o el
,_uﬂmo:i ﬂﬂn;lo%o %ou_xgaommovﬁowﬁ dﬂCzT ﬁoEKIdﬂdﬂm@uE Jmld,m e _HWL
Ce TZ fesiwE® Top Haserta i o =
o =0 w<Afzsed THn Brepg®PL %7 » o
2 HTH7@LW%& orﬂ% Mtﬂﬂo#_@%%odl.ﬂﬂﬂ o ﬂa
— R X - Jol Ao 0 < s o} N A Mo
T omM TENgoHI AN e IR I RN i .
o B Q ﬂn%l%% 7B E T Tfow&no s N i g
A oy F _ m o5 X n_Alﬁomﬂ mga 1l ) méajldl. erﬂl 1 e Al oo Mo B
12 32 TiersTr Bnd 1rIifuacliT oo«
m S .l‘L.O‘I;O. — — N — I —_— -
<+ mnW ,mo%_waﬁowbo - s gl X WM@&?%WE%QWW ﬂ M_ﬁ
2o Tz TEREgavl fa¥ IR, CeNeizIs i @
0 _ 0 _ 5 - Nz
w g o F T el L d MpmlTReaTlT oy o=
ST CexXwliell ERNE —priltowmgdix o5 %
2E TOSITEgSEY IoT LpiZTodctie oo
< ;o ~ oo 8 ndﬂ BoF o MMy B Ay N — !
! w3 tgs o FEET®Y gFT T O mg tics G
5% Iiwslyiest Sof wREyITMEE 8y 3
T Wmﬂﬂﬂjhﬂo-ﬂﬁmATJ_/I@ﬂ .HEoumOﬂlﬁolMdﬂOt\MﬁAﬁ:7wlaﬂMM,% o}
poor 2Py oS N T R N 5 0
o mwoidwﬂ,m%ﬂwM%ﬁﬁ%iﬁ%%%ﬁ%ﬂbu M%ATO .ma
o RCIC oF o} olo o T o
S e O T A i U BRI
- S A N i R T T B
e S O e T e e il e R S I A L il S
Cah X ﬂ]lﬁ;ﬂo]ﬁj_/lmw ﬁo.NLt_ﬂmoM.Hio_SEMLtdIHTELFOULtlmﬁm:ﬁEajmoéu&l
Ry ﬂﬁﬂw@;f%%%a#%mgMﬂww&%w%w@o%mﬂ%%ﬂ%_zf
=5 'y = o @ 7l K J B K =
FEg EXP Mg TAs g iYLt Tale yy gl BT
A em . 0 ioﬂm_l ,;oﬂﬁ@dlﬁﬂmbf]dﬂ::ﬂbxIAﬂULﬂlﬂ o x ﬂorEoo_e
B SR g DM B g g BT e AW 5w E e
L R I T = R T S S TR T - T T
s AR ol T H AR T S W RN R R T

[606]
[607]
[608]
[609]
[610]
[611]
[612]
[613]
[614]

Al §4019]



81
WO 2024/242512 PCT/KR2024/007172

[615] ¥ o] A AA oo W2 FA ARFHES 9 T WHELE, ©40] T
S4012] A2 A slloj® R ol 7]ukate] Rl e e of T M T84
E= 28 A ARE MR ) Al Ak dAs221008 24 5= v

[616] ¥ o] A HAAdo] 2 FAJNEFTS Ae T4 H2, 49 v
S4012] -2 A sllofy G H ol Z|ukate] e e of T A gL o S 4
g3tz (8222008 5 5 Qi

[617] 5179 @A o] F sof i Hr.ol] 7[ukste] R E] o v 244 ghell = g

o

Aied ZEA =S THISIAY 788H7] A G4l ZaA7F 8 5 9l
o}, o] 3k Al X E a0 o A= I 4 = T 162] v $403 W A] S4119] 2

[618] 5170l mAlE S, Rl gl el o) o] st = v gl A o] o5t = <
o, Rl E e v 23l A gk s ol ofste] palE ikl

[619] 517 WA 5 189 Aol A Bl el of E4lst= ME B 7F v A A =2 V]
AE Y oL), t]aHA e Aol BA A7 gEo g ki dHle] B
H]F/]ﬂ@riﬁ%‘—’? A

[620] dE Eo] ~dol A 3,17]]/] A9 AP (Access Point)7} Wl X] ¥ | o] & F
o] m AP U] A g A o) s E] | wk o] W AP T] AdlA o] A A o7 sy X
= B2 AE e FAald o = Jdrh

[621]  ©A $2100F E U oF v 2= HA] (= 2H o] A) (holl 74 B8 o] &3}
o] sofHel #g JHE Ff{3kaL, o] & o] &ato] A= gade] EAE HAst

= :ﬂ]_]éo 1:/\]61—/\ 01

[622]  ©A S2210 H/H = $2220% R U ] 9 ] 2~ A (ko] A &gl 5| o] =
elst= BG4 = ek ojw] #H PG A AE Fa k= e EH = iy
2= A (Z2=H o] A )Ou—-‘rE%o‘ T QLA of = & &2 AN
2210 2 §2220 o] F Hlo] ¥ A H.of 7| Hks}
S S A Hof 7|Hksto]) v 23l 7 B
SFENTERES EE=dugygd TRES 7
A e} B E] 7 A of 1 Bht o] o] | A E%?ﬁ%giéﬂ T
o] AL o & Eo], & 4 Ei= 1 169 vHA $403 WA S4059 TS

[623] %741

o,
ek
P01 v

[624] 2ol A AN mE A4 AR 2 E e Sl Ao efste] =3 H

2 BEEHoE 1‘4*)1 H 5 A sh= dAI(52100); 7
ghsto], ] 29 9f Rl e (S84 )
wHA)(S2210); o] Holl e A 1o 7]Hkato], o] A3 A
S8 8= whA1(S2220); L v 234 9 2l =
AR 7|ste], Y27 BRI E 2 FAE AR T3l 44 S A 5



WO 2024/242512 PCT/KR2024/007172

[625]

[626]

[627]

[628]

[629]

[630]

[631]

[632]

[633]

[634]

> (H
i
ki
iy
rir
re
kil
o

o
(4

[@
Y
2 g
b
Ot
ok
9
o2
1 ey
=

mo O >
o |

—r

o,

o

ric
z
r o
o
e, -
>
>,
£
=2
k<)
"
P>
re
bl
td
(=
e}
hu
o
£
I
[‘;l,
>
N
o
ed
2ed
ed
0%

E“mf
Mo
i o
> Lo
io o
> o

of
E

o o

N R
P‘L
g
a2

4 deb

24 o
o
(o,
Ot
o,
k

o rg &

H oo

Ry

;

o] A Aol =, v~ e e] E #Ho] ¥ 3Gl A VSE
(Vendor-Specific Element) ¢} 22 774315 HolE] d=E o] &3] =4 ¢85 &
e el o v 2l A /2E o] A ZpZfo] ZFAIAL Qli= Ve B4 L= L=

|

Aied ZEEIS JHENA Alsa 5 9

] Al 2] = VSE (Vendor Specific Element) Hj o8 =5 ¥}t 4= 9] 31 VSE
Jo]Hof] Tat AR Hojn AR Z ¢33 5= gl

F3H VSE do] B o #of &g 913 218 2] (ID, identifier) 4 1.7} #-7}=
I Atk Ao ID= o 59 so] & WA (82220)001 4 ERI 2 €]l 9} t] ~# A F
ol & A5te] o] 85 5= Tt

VSE (Vendor Specific Element) U] 8] == 0] X2 H Q A/s5 A# &
%) (Assoc Req), A 27 (Reassoc Req) WA A] 5ol 712 4= l T},

vzl oF 2l 2] €] ghel] 44741 5] = ¥ Al 2] 1= TCP Packet Woll A, ¥ 2
(Ver), MIAI ] 2] E 2} (MsgID), 4 ] (Length), 2 JSON Payload 2 =5 712 5= ¢}
},



83

WO 2024/242512 PCT/KR2024/007172

[635]

[636]

[637]

[638
[639
[640
[641
(642
[643
[644
[645
[646
[64
[648
[649
[650
[651

—t e e e d e e b e b b e e e

[652
[653
[654
[655

—t e e e

ol uf o WAl 2] = A S4019] - H soj ] T4 W ol e}, T S403
ol Al ZREZ FA Bl A Lk o] &2 =
Hgo| A o] &¥ = Aoll=, dE EH BN ZZES
Comm_Protocol_Negotiation_Req, == A T2 EF 34} S8 WA A
Comm_Protocol_Negotiation_Res 5 2.2 &2 4~ 3Ir}

of| £ & Comm_Protocol_Negotiation_Req ™ A | = Comm_Protocol 3}
e 233 40 a1, o] 319 ¥ == Comm_Protocol_Type©] &)= o] H
Bl 72 9= 9 F Comm_Protocol_Type &}oll 4] = Comm_Protocol_Index,
Comm_Protocol_Name, Comm_Protocol_Version, Comm_Protocol_Preference ‘& 2]
a9 vole] Ao} el 4 gt

A8 Eo), mAEIL BN 2 e P4 84 A E ASeE 49, 8
SIElol A A1) 52 =2 E o] @) 257} VSE dlolE el olstel A%
2 5 oleh oWl B4 Z2 R g 2E 0wt gol walH 5 ok

BTN EZZETH#]
CommProtIndex: 1
CommProtName: "ISO 19885"
CommProtVersion: 2024
CommProtPref: 1

BN EIZET#H
CommProtIndex: 2
CommProtName: ISO 19885
CommProtVersion: 2026
CommProtPref: 2

SR EA E2ES Y 27 A0 Sl BN e e Y4
1

S AR & AFohi= A5, v adlAol A A AE = SA T2 EF] g AE
7} VSE Hlo] B o) o]slo] Ala-E 4 1t} <5, Comm_Protocol_Negotiation_R

es W] A| A = Comm_Protocol_IndexE 39 B == ¥ =t} B EA41 T g
EF 94 S8 WA A=, §732e] A 3E ResponseCode s} -2 319 22 23}
} CAE B, YaAMT AT BN TEES ZAE FoA #1H S

al

ol e A5, E 3 2ol SR A AT HEE

CommProtIndex: 1
ResponseCode: "OK"



84
WO 2024/242512 PCT/KR2024/007172

[656] A $2100, $2210, H $2220 o A= F41  (WLAN)H &-& 4 32l 7<=
o] o] &= 4 v}, Er g g 9 tf 2 A/2 o] A (ko= VSE (Vendor Specific
Element) tlo]B] HEE o] &5to] #loj®] AR F/E= HET-&4/5384 R
7F EwE 7 Ao

[657] o] @ AR vl A = A MY ARE L3S W} Eis
A F7HA QL o) AR = wle) e of v 234 fHe AR T

cable)s 7 f-ate] =8 E %= T}

[658] Ho] 8 AR FA o] & NFC, RFID, Barcode = F-41 #lo] o} F7}2]Q1 E 4
71eg o8] wEkE 4= Qi) olu 2 AE B4l Ve dEe 94 54 4
FEAMG e A 3

[659] HAAH e A A/A55HE erzq S one-way o] ¥ o & =8 = 4= It} o] uj one-

way ¥ o1& o o AAJ oo A= XU 2 B 7 Y 2lAM S A A = ek AAL]
of whebA = vl 7 U Y E & A A 5 Qi FF 5T UE A

A~
A 53

[660] A1) A A 1 W WA A7} BEA L2 e g AEE L5 A A o 7} T A
A A|

o

[661]

[662]
NE] B 271 (S2120)) & st =304 = )

[663]  HAIE 2=70E(S2110) A Al ool whE v 254 (2310)5 8t WA=, B
2 E](100)7} A o & 8prt o] o] 4 F41 A E B 27 A1 WA A& F42l8h=
A A A A ol 7] HEsle] A o] I skt o] 4ol T4 F AL QIE]E] (2310, 2320,
2330) T Y234 (2310)& A E st @A E A E g AdA 23102 A3 &
7 WA A] Assoc Reqe A F3h= GAIE £33 = )

[664] ol A1 WA A= A o] &= B} o] ko] F4d E41 lE (2310, 2320, 2330)°l]

|
ofsto] 41 B4l 71l Z1wkate] AEH = wAIAE ol e = Qo & &
ol & 752 7IHE SAle] 7 - vl F(beacon) WA A o] FA o AFE 5= 3l
R I L S R I B o IR PG I R R “11/\1 Ao Yo Xd%%!
A} olw] 2 g o] Al Eol 1= Al wA A7 e EshE A VS 5
e

Al w2 2 g ] 4] o] gl
[665] A o%k sl o] ] Fad B4l QlE] E](2310, 2320, 2330) 5 H1 A (2310)E
W 2] VSE (Vendor Specific Element) H|°]E Z =&

2P 8= WA=, Al A A

FZoh= @Al VSE tlo) B F o] 7|ukate] slo] Fof #hgk A H. o] o]k ol
5 A HsE 9 2 o] o) ek R o] o ol V| Hkslo] v 234
(231005 A Het= A E 283 5 At



85
WO 2024/242512 PCT/KR2024/007172

H

—

[666] =,
9}
=V

2 E](100) FH ] Ao & st} o] o] QIEH § T4 A8a3d ZTEA
st Lk ] 2314 52310, 2320)0)) <614 = E}—E— 52| AP(2330)
BB LA = AL HAA S A Slol B U2 ] (100)+=
Oﬁ‘PQB@Sﬂﬂﬂjﬂ*ﬂHEQMQB%EﬁﬁﬁmE%E%
= Al A A S =% 290 EHS2110) = AT}
:Eﬂ%1%4%@%@%&%%5ﬁ$ﬂ4ﬂi%H$EQMOB%)
E| VSE Hlo] ¥ Br7} 23te] = A1 WA A & 518 9 A o] & & o]
. Lﬂﬁw%gﬂﬂﬂﬁammgﬂ% gy ﬁf:ﬂﬁﬂd'%ﬂﬂ
o] A ol XLof] 7|Hks}e] 270 ] T A~ Al T H (2310, 2320) = U] 2~ HA]
(Bm AdeteE dAE 28 5 )
[668] ]Wﬂ%{i@mmiﬂ%at%ﬂ1HLV%w“ﬂ%4”§L A% 3¢
A ARIEIHE 7 Aot B 4S8/ S S55E S v
A TR E T AU E100)9 77k Tt 234 (2310)7F A EE 5 AT
[669] NE]H 27113 (S2120) A A] o o) w}E 1‘4 HAA (231008 EAsHE A=, 2
2 E](100)7} A o] &= 3h} o] o] 41 F41 QllE]E](2310, 2320, 2330) 2, 3] o] & o
ek AH o] Aoje dXRE ¥3+5H= VSE (Vendor Specific Element) tjo|E =
5 E3eli= T2 H Q% Probe Req WA A & BEEI|AESHE @A, 22 ¥
(100)7} Ao & s} o] o] v 2~ 3 A $H.(2310, 2320) 2 F-F] o] ol sk A
Beo| Hojx AR5 ¥ 33}+= VSE (Vendor Specific Element) Hjo] B =& ¥ 3}
3hi= X 2 H -2t Probe Res WA A & =418} = @A) T 22 H 24 Probe Res M| A
ﬂmgﬂﬁ%ﬂﬁﬂﬁiﬂ@ﬁE“Hl1m&ﬂ@ﬁEﬂ%ﬂ%ﬂﬂi
HA A T H (2310, 2320) = U2 2310)5 2 E3h= WA 2 A EE v ag A
(2310)= A& 8% Assoc Req WA A & A&ste= A& 23 4= St
[670] Al &2 1 2ﬁ%ﬁ@#ﬂ*&ﬁﬂ£%aﬂi AEABETFFeE A4S
6]-E_/\] _J_E_Eﬁ I:EL— o:]vu_*7 t

T

>,

rr
Mom o
ﬁmﬁw

ey
u

b
ol U_[O{_l‘
Olt

N

[667]

I oox HU

Oﬁ—{ﬂi—l

SE
EAX
(&)
-
a-

Gl
o]

> X
4005 6} ol ] FAAE A g0 2Al b
2E 7 EA) E2ER S e T (s403); U A o)
£33 Pdohis AAS404); B T =AM 5} A

NN

L Hj—*&:\&’
T8 of 1%
o = ozl

ol M

|4

o, HU
1o gk
> o
ob
g
:
é
’cB
=
S
N4
mlm
ke
o
)
4>
%2,
_ﬁ

rle

[671]

i,
>,
)

=
]ﬂ EFAL9R R
H

n
DX
re

kil
OH
@
o,

5

v
o
Ao
&
offt
r T
O
ok
o

folr
F o
o
o
5
i
folr
o
iy
)
(e
N
I
i
Oy
>
[‘;lz
>
o
kg
=
A
=
g
02
=
=
of
>
-
>

2B aZ off do o I
e NN RN
g = IS g
SR LR - SY)
L L O )
e 4z
il
>,
RO
2
M 4o
o H
olmE
o o
o
L
N



86
WO 2024/242512 PCT/KR2024/007172

H

17¢] ﬂ%ow Ao 5 shubell Az, T gl Eas B ol M Al E
B g B0 A ofol gl o B A, Y adlA His BRI E e
A5z A ool whebA v 27N Baz Bl E A E8 A
e ZREZ AT 7bel g 5 gl

Ao 5 sl M=, FEE S 01%0}04 v =gl A o} B
d dlolEl(t] =4 Z iz 2l e 29 43 vl
Fer8Y/eR AHEA FfE 5 9
shfol Az, AAIRE 54 dlolE & ﬂ*%ﬂﬁi%ﬂrﬂ
hARETEHE A4S A dugT TREF Ao B

% 4%

R I

[672]

2

lo oS of
of

o [y

o ot it
9

T
N

(¢}
—

1o
> A >
rir
Zir&

- T

[673]

Fo

off

=

NS
-

o

T oo

[DYE

of &

Mo,
1 Ad

I

B
o o

iz

ﬂ&

[674] 5174 of

o,
Ac)
i3
o
o
ik
o
i
4>
¥o,
rr
N
ar
iz
L
O
fol
Mo
o
@
fol
rx%
O.u

shutell A<=, AAIZESA o] E ol 7]Hkste] UC10
o A o 7k Rl ) B & v 23l A ghell - 5 2
AAIZEZ7 tlolH 9] T 7k of 3, AAIE
7hs o] 3 S0l 7]Hkale] A S 2841/ 3 34 A H 9] fallback
t}. o] W fallback 2] ol &= thoH%] E&’d/?ﬂﬁﬁl JEEE 22
> H

[675] %= 179 o<t
= UCllT

f _lZi
£
of\
O]

N

u
Oi
2 o

_@
i
=)

(e}

0,

=

=)

0
ol [‘O
>,
o
& n
iz

[676] B b o] Q

v o il
l
ow
H:l
Hﬂ
il
E ON 1

[677]

ric
i
> o
o
©
>,
>,
Y
=2
S
rr
c
a
[a)
H
:
c
a
E
el
)
o
:
by
2l
o
©
i
)
t g:oé
lo

= =2
S401°1 4 FH¥ e 8A/E ARE o] o] t g HAH S NS
ggto s AA A 4 dadd TaAL AT 7heAd S

[678] B

H
i

2 ox

H
63 741 (S2220); ‘;l A=) a]‘j/]
T d

2 g
A

% R
4

My
of [ -y &



87
WO 2024/242512 PCT/KR2024/007172

[679] A E & HAsHE ©A(S2100)0 A, B 2 oF T] 23 A Thol] F54415] 5=
= VSE (Vendor Specific Element) t o] & Z |
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5 Bt o] o] HIAAIE FAIg o 2 ek WA=, R e E of v 2~
A 2P EA ZRESE sk W A(S403); R E o) 1‘4 AN P ARTT

ERESS PAehs BA(S404); B 2P El o} v 29K 2 2 st

B & dAslE W A(S405) 2 £33 5= git).
[682] Bowkhg o] @] AAJofo) whE v A A Q] Bl Aol ofste] A E = A A

of hof A, el ] e} ] 2= 4] 7PAO§%%A3
B 9} ] A3 A 7F ebabak Ealo] %] Y E = X
ks g SA tlole o] 2 7ls

2
TFAE AdETTehE 44 BT 2 E et A3 g 34 3 o] gt 7]
Hkele] B4l LEES EE AR T2 EF E(fallback) i Ul 2=
EFol 249 4 = A ARE 23T 5 gl

[683] T 197 By o] A AAj oo uhE A AR FHS AgH SR AA], B4 A
of A, W/E= AAL Al FAB2A T4 A5 ZRGE, U 2gA, 2/EE A
S e o)A §AlE 4 ol dubsld HFE Al Rl Ul e o gl
MNdAd EF5 5ot

[684] 1A B 189 A oA B o= Al o) LR A A, L w
7t AR A o7 2 A @49 A E a1, TR A A oEte] ZF A @49
& 2tol Ao ¥ At welE o ok

[685] ol A Ao ME HAVA AETHE A AunTH A el 4
of L Ao AL 5 199] FHFHE A2 71(3000)00 o st A= = gl

[686] ol A AAofo] mE HFE A ~E(3000)-, Ao & Shife] R A|A
(processor)(3100) 2 7] A o] & sfv}o] 2 A X (3100)7F A o 1= shvte] B Al E

Tt E A Al sH=

= "4 & o] & (instructions) 2 A 73F= v 2 2] (memory)(3200)
oF = Qo). B kg o] o] A A]ofof] upE Wi o] Hoj AR o] 'A= A



88
WO 2024/242512 PCT/KR2024/007172

| Ao & shifo] SR AA (3100)7} 371 Wl 22 (320002 - BHEAES 25

0}04 Asgto g2 s 5 gl

[687] 2 2 AA(3100)= T A8 ;E}X] (central processing unit, CPU), 22| A 2] &
X (graphics processing unit, GPU), Ho+= - g of A Ao Hof W& Wi 5 o] 43
¥ Age] ZRAAE oH| T 5 3l

[688]  WIE.2](3200) 2 A7 X](3400) Z%Z%S A A A g w9 A A
A Foll A Aol shE FAE 4= gtk ol & Eof, W F.2] (32000 9171 A4

] 2 2] (read only memory, ROM) ¥ # 4 ‘ﬂll M| 2~ W] 2. 2] (random access memory,

RAM) Foll A Ao & spb= -4 o 9]

[689] T AFE Al 2 E(3000)2, T4 LﬂE%z/_% ol FAE st T4 A
Bl 9] 0] (330005 £33 4= AT

[690] o 6} 7358 A /\Eﬂ(?)OOO) o ﬂ 2} A} ](3400), SERES T]°L’>(3500), 22 o]
B 9] 0] 22(3600) 5& U £33 = AT

[691] Tk A e A1*E*1(3000)oﬂ Jﬂh A7k o] A A E-S ¥ 22 (bus)(3700)°]
olal AAH o M2 FAE T 5 )

[692] Bl of o A Afefof wE iixiw(3100)-§— F3eliE AH = o B B0l B
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Authorization method’ »—$1010
- RFID, credit, debit) $1020
Authorize me: RFID »—$1030
- Working $1040
l)
Done? »—31050
. Done (Success) $1090
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([List of communication protocols>) - $1110
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([List of fueling protocols>) -l 51910
- ([selected fueling protocol>) $1230
5 13]
e/ 242l CIABA
<mobility’ s parameters>, <pending> -l 51310
- {dispenser’ s parameters>, <{pending> 51330
{parameters>, <Accepted> 51350
- <parametersy, <Accepted> $1370
[=14]
QUL - ABA s
Fueling Method Compatibility
Pressure Class H35, H10 1
CHSS Category A B C D 1
Physical Characteristics
Maximum al lowed CHSS pressure ? WPa ?
Maximum al lowed CHSS temp. 7°C 2
Maximum al lowed flow rate ? g/s 2
CHSS volume 7L 1
Monitoring Parameters
Current CHSS Pressure ? WPa 3
Current CHSS Temperature 7°C 3
Acceptance
Accepted TRUE, FALSE
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CABA - 222 b
Fueling Method Compatibility
Fueling Delivery Temp. 120, T30, T40 1
Selected Fueling Table D1, --, D42 1
Physical Characteristics
Max Fuel Delivery Pressure ? WPa 2
Max Fuel Delivery Temp. 7°C 2
Min Fuel Delivery Temp. 7°C 2
Max Fuel Delivery Flow Rate 7¢/s 2
Fueling Goal
Target SoC 7% 1
Target Final CHSS Pressure ? MPa 1
Target Final CHSS Temperature 2°C 1
Target APR ? Mpa/s 1
Expected Fueling Duration ?7s 1
Monitoring Parameters
Current Fuel Delivery Temp. 2°C 3
Ambient Temperature 2°C 3
Acceptance
Accepted TRUE, FALSE
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