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(57) Abstract: One embodiment relates to a terminal related to V2X in

distance to the NANZ device
and NAN2's absclute location.

a wireless communication system, the terminal comprising:

at least one processor, and at least one computer memory which can be operatively connected to the at least one processor and stores
instructions which, when executed, cause the at least one processor to perform operations, wherein the operations comprise allowing
the terminal to: search for a NAN cluster including a first device and a second device; receive NAN SDF subscribe including ranging
information from the first device and the second device; measure a relative distance to the first device and a relative distance to the
second device on the basis of NAN ranging and an FTM sequence, receive the absolute location of the first device and the absolute
location of the second device through NAN SDF follow-up; and determine the location of the terminal on the basis of a relative distance
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between the terminal and the first device, a relative distance between the terminal and the second device, the absolute location of the
first device, and the absolute location of the second device. The terminal derives zero or more contact points between a first circle based
on the relative distance between the terminal and the first device and the absolute location of the first device, and a second circle based
on the relative distance between the terminal and the second device and the absolute location of the second device, and determines the
location of the terminal on the basis of the zero or more contact points and a GPS location.
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[48] AH(12D)% Sy 5= 71 o] 9] 71 A #(131) /%= RSU(132)9F 12 = o,
UE(I1 Do Al V2X 7] %5 2 M| A S A3t 75758 st=go] & x3kaic). Ay

[49]

[50]

[51]

[52]

[53]
[54]

(121)= MEC(Mobile/Multi-access Edge Computing) 7| ¥+2] A H o] AL} FoF A =
71Hke] A A 4= AT A B (121)3= Geocast A B, Soft V2X A H, V2X o] & 2] 7
ol H A B e B o 2Y 5 ek AE 121 AN (122)9} W22
(1238 ¥3% 5 ok 22 A 122)E A 1209 715-& TR, sh
T ol a2 EYS RS 3 o k.

3 2 A A (112, 122)T= ASIC(application-specific integrated circuit), CPU(central
processing unit), AP(application processor), DSPs(digital signal processors),
DSPDs(digital signal processing devices), PLDs(programmable logic devices),
FPGAs(field programmable gate arrays), WFo] 12 Ao 7], A, +=¢] & =2, dlo]lH
el A 2/ ol & 2 23S = Q) o ste] A Aol thEk AxE
o] F-&ell QlolA, o714 7lEdE Ve e FHshE AZE o] A= v R
(113, 123)°]] A7 a1, L2 A (112, 122)°] o] s A el 5= i},

W 22](113, 123)3= Z 2 A A (112, 122)°)] &3l AA 2 7153s AR E A4S
F At A7 ARE R A 112, 122)0)] 98] 28 7153 1 & o] (instructions)
R/ 2R A o8l HelE = dolHE e o lvh W (113, 123)
= ARE AL =S s4stE oW dEo] HrE 7] 7Fs & vl Al (computer-
readable medium)& 313 4= Ut} ol & Eof, W 22](113, 123)= ROM(read
only memory), RAM(random access memory), DVD(digital video disc), +ElZ t] 2=
(optical disc), =&l 5 ™ E.2], SSD(Solid State Drive), 3= =2}0] H (hard drive)
H ol 5o 23he 3 4 Tk

UE(111)%} A ¥ (121)3F2] WA #] 3= 2 & F(message protocol) & MQTT(Message
Queuing Telemetry Transport)©] AR5 X| §F, o] = of| Al o] &35},
AMQP(Advanced Message Queuing Protocol), HTTP(HyperText Transfer Protocol)
/%= WMt &4 A (vendor specific) X 2 E Fo] A= 4= QI

ol A V2X M| 25 915 o] A el B} A A o= V]t o] )
ol A Bt (tile)= 15 Y& AAsH7] 3 A2 V]2 EE EE ol st
M= Bl e R AP S P AR, G Ao Edtetnt o4, dE T B Y
o] o] A gko] glrt.

523 AEEY(quadtree)E &-E3F BFA 9] o & Bo|FE

ArEe)s 2w, AA A5)E ol 9o a5 Halol 4i i, ek
T 539 &3 e A o] TH(The quadtree represents a partition of space in
two dimensions by decomposing a map (i.e. world map) into four equal quadrants,
subquadrants, and so on). ¥ 2l "l (zoom level)®l] &} AFF-HH (quadrant) @] 7]+
b an, ZF AR o] Bf el s Th o] 7 A =, wpEo] 1, 2,390 B 9-E Ho
T o] AZeE, Bt o] A7) = Aobxitt. 7 g ol A B ol = aLf 3t
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ID(identifier)7} S H c}. Bl IDE & 'E éﬁﬂﬂb HEFE 71 4= 31t 4
Z e ArEY 4t wri=449 s s 18 5= gl
[55] UE= A4l 9] 9 Véi o, e AE)E 71?}9_3 A2l o] %’4 X 3= Bl ¢

IDE 5% 5 vt UE H/H+= A 8= Abstol whe} o8& 24 sto], o o 9
A71E & é% T A

[56] ol ato] A A ¢ /\017‘1,V2X7‘1H]i§‘ At 49 o Aok

[57] - ¥2] & 9 (management area) : T 1 =2 A& At B2 2] o] 2 A H| 2~ 3H7] 9 3
A, gkl o] o] A 7E x| & HAabete] whel e wl, M e ol of & delE = G
vhe] & eht Hi= 1L o4k B S 2 e

[58] - 155 % 9 (subscription area) : UE7} AW ol Al 1-35-& 21 g o, 5 G &
#4 & A(concerned area), ?:] W E ¢ A (impact area), Geocast F & & TFE {3 &
25U 7 U 5 Q& o B CL ol e B & E9git) s o
shibe] Tl ool 2k ¢ oL, B Mol g o] whe] ool 4
A R eol" 2% 9},

[59] - HE- 2] Al & 9 (publishing area) : UE7} A ¥ & V2X WA X & A %8}= 9,
BB A G AL 7 Fllo A s} = 1 o)) Bl S X383 4= gt} &
YAl Q9 UEZF S A 918 et & vEbd = Aot HETA G At &=

= ARE TS A3 S5 overlap) 7 U

[60] L3& A5 ool AAQE = A dE HolErh

[61] A1 UEG10)(el & o1, All V2X A2 (310)9} #H | Al F=919] g% o= 7
AL s el Al -5 o] AA AL, A2 UEGB20) (4l & &, A2 V2X 4]
(320)<} A g/ed ok A TR Q2K R AAR s )l A2 75 G
ol A HTE 7} UEwE 77| A 0.2 W= v 7] 2 S 2o, 2phl o] 91271 7
o)) 5 F 9L AAMAA /AT 5 Aot ZF UEE AW E 5 o AA
AP A= @ A8k 2= 9l

= o= T M
(621 ALTE o] £33 ehd ol 53z 90l 31, A2 75 ol E345]3= ehd
o] 43z 2501 A7, 3% o o ol) E3}I 3= ehle] At 75 F o] Fejol A
gol Q= AL ot T ofol & UBZL 9148 Bl e ek 4 Qlrh
=, 5 e UEZ A ohs BH S A9 @ sht i 11 oo Bl e %3
@ 5 9ok,

[63] A1 UEB10)3= AlL V2X HIAI A1 & A /g 8o, AW & F=7] 4 0 & Wl 4= gl
A2 UE(320)%= A2 V2X WA A & A4 haL, Al B =2 7] 5 02 1l 5= gl
[64] AE Rz s Gl iz A Al E = sk B T o] e VX H A A]
B 471 5 el AdE = VBN A =R E 5 3
[65] T G9e dAshE 71718 55 A 71 7] (subscriber device)’ﬂ‘r B o
H 2 V2X MIA A8 A E38h= 71715 &3 At 7] 7] (Publisher device)' &t 2 <= 3
o UES= 54 71717 A 2u, A A 717178 94, 7524 717] 3L AlE 4
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[71]

7171 A7 E = vk A e = e QY Wl Al 7171 Eel o8 dsE vax
HAI A E& A7 52 71 7] Al 29 E e 5 ok

M= =2t 71719 g5 el < #HE = (associated)” Al E A 7171 9] v2X
HAAE 52 7712 Ads 5= ok G52 7] 7] 9] -5 o ol AdE =
(associated) Al 5 A} 7171 & =58 A A 7| 7] 2 & 5= vk hEAp 7] 9]
= o] Ho)) o135 F=(associated) Al FA} 71 7] = THE 271 ()~(iii) = H o] & o] =
stuE BT = Aok () AT A 71719 HEA G AR s AR
L2} 71719 F5 Q3 FEAC i) ATA 7719 s g o] AR = A
F7F =52 71719 T Q9 FEEC (i) Ale A 7171 7F V2X HAI A E A
ot AA 75271719 5 4 o)t

Z7 (1) 3= el o8k, A8 3= A1 UEGL0)N Al Al 7% G ol A =41
Hi= V2X A A S Ad3kch 8= A2 UEG0)00 Al A2 75 A oA 5=
A= VX WA A & A gt

A1 UEQRLO)= A2 75 d Ao Y32, A= A2 UEGR20) = A1 V2X
WA XS E e 8 4= lt) A2 UE(320)= 75 A 7] 7] 0] a1, A1 UE(310):= 7
=¥ AFA 77171 "

A2 UE320)+= Al 7735 o] 9]k~ o= o]+ 24 (i) v =1
(i) & WA &= | g, A8 = A1 UEGBL0)E A2 V2X HA A & 3
A A Gt (ol & 50, AbEol Ao 75 d ol lof Apwfo] Ao =
TH V2X HIA[ A& A 7 A RE, 2pEEo] o) 2] ALghe] R ¢ o o] gl A
o} AFstof wba} Algho] bgF o BILE] V2X WA A & G2A18HA] & 5= gl =,
A1 V2X A (310)2F Al2 V2X A (320)0) M & U2 o] iz Fel S A3
o], A2 V2X ] (320)3= A1 V2X FA(310)E 1215k A1 V2X 4*](310)3= ©F
A A etA 5 5 Ak A2 V2X 7171(32009] 15 o2 Al V2X 7171(310)
7F AR Z7] i E-o) vl A2 UE320):= Al1 UEB10)2] A& A} 7] 7] 7} o}y e}, 1
Hu 27 (i) E 2288, A2 UE(320)= Al1 UEB10)2] Al&AF 71717 = 4= 3
th (& 5o, 271 () 2 dihel 55 A gy, 27 (7 555 A v =

A3 F HA v2X FH oA H HA vaX FRE A A B At e E A=

&2

5= 490 5= UE, &2VFEE S0l A 523 4= 31+= Soft V2X protocol stack =
V2N2X(Vehicle-to-Network-toEverything) protocol stack©] A ¥ o It} &= 4-8
#7238} Soft V2X protocol stack 2+ Al -0l o3l A48 gk}, o] 7| A Soft v2Xz}t g
& o] sfoll A A E = WA o] ARGt = st V2X B4l WA 0B M, o] et o] A
g o] Soft V2Xehi= §-ofol] A &= A& ofrf W3k o] &Fe] AW ol A-g-ak=
A HALE A A sHE THE S B 2 88 ol A 9 Soft V2X ol dl & Ekrhal &
]

Y
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[72] Cellular Modem2 A & & W& /\}%8}% TElS 93 A& AZ =

tjo] Aot AEH U EY A= A9 S o]y /o A7 Bitsle] 5
T4, &5t A=, o7 AL 3}%4 A2 Eeehe e E AY
oul g}, A& 2] Y ELY A 521 7]& ol = 5G NR(New RAT), LTE(Long Term
Evolution) 5©] ¥3}+4 4= 9l t}. Soft V2Xol A= v2x e 49 g FUMN2E
A& gk

[73] Soft V2X protocol ©ll 4] network / transport layer<= Cellular &l A A}-838}= 1P/
TCPE A&7t
[74] TLS(Transport Layer Security) 7] %< transport layer security & A}-8-3}¢]

confidentiality S H. 38} 7] gt A0 2 AFA = &7 7] ]HP(PKI)Q] ITU-T 3%
T2l X.5095 AR-g-gtt), EE3E Soft V2X protocol> &4 X 9 o] 9l AR8-A}He 7]
Tk Message S A %31 Geocast 7| 52 Tl A H=d|, o] & ¢ 8l 2al-
5 7| REe] wA] A Z 2 E Q1 MQTT(Message Queuing Telemetry Transport) &
AR-g-ghot,

[75] Al 4314, Soft V2X ol A= SAE J2735 (BSM, PSM, RSA 5)°ll 4 2] ¥ message
Z AR&-ghoh SAE 12735 1= V2V/V2I B4l 918 WA ], dlol g ZeQl, 84
2 B 2 Als Al el Adelst, 52 WA A= ther 3 29k Er

[76] [3%2]

8 Messages A& U-&

BSM(Basic Safety Message)| V2V AA AR tAFAA HR A, 100ms T
1=
(€]

PVD(Probe Vechicle Data) |V2I ko] 2% ¥ ‘Prove data'(XFE2- 3 AHH))
& RSU°N A

MapData |PAY Wakg D eg 23 golEel ot A H
A&

SPaT(SinglePhaseAndTimi |12V nwapRA Ao AMT YA D A7 E

ng) 718}el] ot A K E A|E(MapData)2} 1
&oto] A&
RTCMCorrections |PAY RTCM E.A AR5 #3317 93 WAl A]

(Real-Time Differential Corr

ection Maritime)

PSM(PersonalSafetyMessag | V2P A Hel = B Aol gk H = A

e) >

PDM(ProveDataManageme |12V PVD HI Al A & Tl sl7] 9w Al A
nt)
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[77]

[78]
[79]

[80]

RSA(RoadSideAlert) V2X &3 QFA A=F 2 RSURHE ad-hoc ™|
Al A A A
SSM(SignalStatusMessage) |12V A8 F2F A E 27d ol o) $F Response 85
AEs
SRM(SignalRequestMessag | V21 bR Aol NS E F ¢ 2 E
e) Ml ARE A7) Qg WAl A]
TIM(TravelerInformationM (I2V ot WEHH ) Eu AR ALH TR )
essage) A soll gk R e WA
CSR(CommonSafetyReques | V2V A A H w3 tolg A Yo it 8%
) H A A]

EVA(EmergencyVehicleAl |V2X Asrabeke] thsk AR5 Ad
ert)

ICA(IntersectionVehicleAle |V2X PR B 25 ezl ek A H

t) ==y

NMEA Corrections 2V 7| GPS d]o] g EZHl 2o WA X E DSRC
e S Fal AEsHr] g 22 AR

testMessages00-15 N/A ARG Al BEEE w A A S R ALE

Not Assigned N/A A2 WA A U8 FTHA] s

Al 43l A, Classification A 52 ¢ta1¢]<5S 530 31o] 9 & Flhtol] d Q3 datas
A A& | Application Al 52 Classifications & 2] = Datas 7| HF O 2 9]¢l o] 3
& Weto] smartphones &gt A 2 - o Al HE S ¢ & Ak

= 59 3= Soft V2Xoll A MQTTE ©] £38}¢] Geocast 3Fi= | 7} &= A] 5 o] <]
Broadcast 5218 8} legacy V2XOl A= A A A o] = device -2 AA~H
Al broadcast channel-& ‘& 3l message (BSM &)< & 4~ At} 22|t} Cellular &
< unicast EA1S ALE-3F L E Soft V2X o A= MQTTE o] £3Fe] -2 ] 9q
2 deviceE )l Al 2 unicast A %52 9738} ] broadcast &= BHE = T
=3

MQTT 5212 3H7] 18| A= TLSE o] 83t WA X+ Node®} serveriHoll
secure session®] W] AT} ZF Node:= H A CONNECT #A4 S =313t & E4
topic®ll SUBSCRIBE 4 & =3 & 4= 1 tH( % 52] $501~S503). ©] W] topic A1 ]
& A Ao upe}l v 2 A A B S MapS tileZ U0 7} tile 'H 2 22 topic 4k°]
FolE 5= ). whebA ZF NodeE-2 AF4lo] 94| & dledl] w2} topic-S A & 5)o]
SUBSCRIBEE =8 3t} o & E01, & 59 A13= Nodel, 2, 30] BF -2 tile(#]
oyol] A&l -2 topic 19 SUBSCRIBE 3F%1 th.(5 59| $504~506)
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[81]

[82]
[83]
[84]

[85]

[86]
[87]

Nodel©] PUBLISH (BSM)<- MQTT server® # %-(S507)3}H servert topicl
o] 7} ¥ & Node E©l| 4] unicast 2] © & PUBLISH (BSM)< ﬁ%}ﬂﬂ}
(8508, S509). Node2, 3-> =413+ BSM messageS 7| HF S 2 Classification 2 Threat
assessment= T8 5Fo] 1€ -& 7] g A §- o] & smartphone A}-E- A} (H.3 A}, A
Zholl Al &t} A& 2= BSM, H. 3 A= PSM-& A 53} ©] message &l 7|
A0 8 Ay Ao g AR (ID, HA|, &5, 7G5, Wk 5o ARE 7}
A1aL gl

NAN (Neighbor Awareness Network)

Wi-Fi Aware(NAN; Neighbor Awareness Network, Wi-Fi Aware)v Wi-Fi Alliance
o A 74 23 802.11 PHY & Lt & AR&-8t= MAC A5 2 541 o)tk 71&
Wi-Fit= APE S8 A Y 12 S B3 = 8147, Wi-Fi Awarei= 5°8 7| 7] 1¢
of A 2=E A ekaL I ek WAl A & 5241 wh7] 91%F A o 2 Tk E Sl
NAN 7] 7]+= NAN clusterE 74 8} 22 NAN cluster ol 7] 7] &0 =412 ¢ st
TRk E71E gL 9] Al e A Hl 25 A A Y] 918 3 Al (Publish)y T
5 (Subscribe)E & 5 AT}, E=§F NAN SDF(Service Discovery Frame) Follow-up
Message} 2ol & Aol o] WA X5 F4l & = vt & 6(a)2> FT 114l
A A 2] 3 NAN Cluster®] & B2 ¥ 0} B 8F Wi-Fi Awaret= NANT] Hlo] 25

Atololl A& £ 3F= NAN Ranging®] 2+ = 7] 55 A &3], T NAN device7}
FTM packete -1 98 0 2 4] g 7l o] AFAZHE 7[HHo 2 Adle] A9 E 54

@59

= 6(b)T: NAN ZFoll A 4 olste 7] 54 72 & YEWTh NAN2 7] &9
Wi-Fig] ¢ Al&& 2 &2 AFE3Fa1, A9 MAC(Medium Access Control) 7|
%3 7 A (NAN Discovery), 71 2](Ranging), Tl ©] ] & 21(NAN Data)& ¥~ 35}5F=
NAN Engine% A o]l 1T} NAN Engine-2 739 12 2] of & Ao Aol A
NAN 7|5 & A& 3F= NAN APIE Al 3 gt

700 B AN A7 A S S odim VaxX AR o] AA P o] A o 7} T A
Hof Q}. B Ao A a1 = V2X AR A= ek, Halxl A 1l A E T}
& 772 A E ] alE ek, |y x]det ol s BEAd S HElA AR T4
= AE] 2 =& of Fy Aol dolth A Ao A= AE M, Sk E Sl o
E v2X fulo] 229} A H & 5231 7= V2I(Vehicle-to-Interface) 22 V2C(Vehicle-
to-Cloud)®] 12 HEef & 2|7k o] of] §hA ¥ %] ¢ka1, 2}t A 3 - Al o] =} &
I} infrastructure {F S4 ol & A8 =t} A Aol o] v2X A H] 2ol A= A}
Zrh 53 xpe] tulo] 1= e Bt AAS 984 o2 7hA] B WS AL
& = 3k o B & = 7oA BaAs AnpEEL] o] 554l (LTESG)E &
A JNE Y Sef-F-Eof] A4, AHeF & T HAFe] ~ntEE 52 0BUY] 9]
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2 C-V2X, WAVEE &3l A 418 ©1}. CCTV =2 RSU+= 741
A A el A= 5= 9l
Al o] AR 5= 9li= V2X Serv1ce/Apphcat1onJJr Z 21 ol ¥
27} < 15101 ATH E A Ao A a1 8= V2X tlufo] A= 7] &) V2X A H] &
= ¢ AE3HE B4 714 2ol Wi-Fi 2 Wi-Fi NAN(Wi-Fi Aware) 7] %S &
7 A Al F et o) 3= AP EES o] V[E ICT 7] 7] ol 5= vl - Akl
o], OBUM RSUS} & 7] 7] o A 5= & o] g & glol th5 B4l lE o] ~
A QAT = ATt 7]E ol 5 FA Ve A V& FYSHA V2X A B[~ E 93
A ALE3HY, GPS 1B Hl o] 2= V&3 5L V2X Yol 29 YA E S
871 el A Ab-&3ke). o] w) NAN(WI-Fi Aware)< 27 3F V2X tlufo] 271 <
V2X A 2= A sh=A] F7FR A B[~ A Askar, g2 2ol o] 71 HolH &
23 FIME &8 ool AdE SA 8= AHES 5 9

ey

5

o

=

@
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rl.n: ol [‘O
o

1

% |y

=)

Al
[e]
L=

rU

{

o] sloll A = Soft V2X ko] NANOI| 7] 2 ato], V2X A 2~ FAstar, 91X &
Zgsha, 9% BAS S aahiz B urg ol A ool s 4w Fhek,
Aol o Tk Aol sl ‘33 471 Aol sl e
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= NAN clusterE A A5 F3(% 99] 912)3kar, 7] ©hd& 47|
A1 A 2 7] A2 4] Z5E| Ranging informationg 3% 33}~ NAN SDF
SubscribeE 5=41(914, 921)3F ? A

7] @2 NAN Ranging 2 FTM Sequenceoﬂ 7] 3t A7 A1 A= 2ko] Ab
Al A R A7 A2 A ekl A A E 54T 5 A

WG, %47] & NAN SDF Follow-ups &3l 7] A1 4= <] Zéﬂ AA R
71 A2 4= o] A YA E 41916, 923)% < 9
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[99] A 91104, o] 1A H 7] 7]+ B & Wi-F A5 9 Wl f1X]5}at glof
&Y g NAN Cluster& -7-4 gt} ®=8F 2.5 5 U g+ “com.example.v2xapp”©| 2} =

[100]

[101]

[102]

[103]

V2X A8 zz/o EZe] A o] el Frolstar Al gkt vhA] 912) o] NAN S 2~H &
3l tjnfol 22 =2 Au] 2] A Mo ul2}A Publish®] & 22 Aol sk o= gt} B
2 Al of ol A = NAN1, NAN2, NAN3©¢| X unsolicited publish®} solicited publish
£ Ao A A3F= A Ao o]t} 3 solicited publishT AF-8 =2 unsolicited
publish?F A}-&-3F HPH 2 5 Z8}3kt), B3k NANT, NAN2, NAN3 7] 7] 7} publisher
ok 2] 4 sl= 7171 7F o} subscriber 7] 7] ©] A 1 publisher 2} subscriberE ¥

At 717 B5 23 = dvk A Aol M= 370 9] a1 | NAN 71717}
unsolicited publishE 7|4 .2 B U= o & K o] 5=t} o] uj] SDF Publish ™| A] A]
el A= V2X A 8] 22 0] -2 “com.example.v2xapp” I} ©]-F FTM<= S8l 4] At
A AYE FAE 4 A= ranging information ©] 3 ¥ U},

WA 913-2 o] & 3= V2X tlvko] 221 NAN47} 7]<&0] NANI, NAN2, NAN3
o] 741 3k NAN cluster - © 2 0|53+ A -9-o|t}, o] uf] Wi-Fi Awareol| 4] A 2] gk
synchronization " o] w}2}4 Wi-Fi listen channel (ex, CH6 in 2.4GHz)ol| A 5=
NAN clusterE A3 A ® ). 55 NAN clusterE 2H-2 4 9 57|38t a1, &l -
NAN clusterel] Z+o]sHA| H )

W 91400 41 = NAN4 7] 7] 7} active(solicited) 3} 7] subscriptions H. WA 5%
T3 V2X A H] 22 & 428 8}5= publisher 2 F] solicited publish W A| %] & 4221
st A o]t} oA A & 31 7 mhzk7FA] & NAN SDF Publish/Subscription U] o]
= V2X A H] 22 o] &3} NAN Ranging2 3|4 &3 A SAHS st A8
¢l Ranging information ©| RF=A] 32 gH¥ T,

4] 9153= NAN Ranging & %34 NAN4 7] 71 €} NAN1 7] 7] ALo]el] AFth 2]
A A E SA s HF S vebdTh A Al ool A= NAN4 7171 7F ¥ 4] NAN
Ranging RequestE K. U] 31, NAN1 7] 7| 7} o] ol tf g+ -§- -2 Ranging Response
£ Hul= & elolt). o] 2 4] Ranging Request®} Response”| 1L3+%H 5 7] 7]

+ FTM Sequence & 5 8l 4 timestamp7} 3£ 3HE Wi-Fi 3} 7l 2] £ -2 53 A
RTT(Round trip time)< Al 4F5HA] €T}, o] & 53l NAN4+= NAN132F2] Ao A

2] & A4 4= 91t} Optional 3F7] NAN 4 7] 7] = AlAHE A3t 7 €] & Ranging
ReportZ 531 4 NANL 7| 7|9l ¢ke]= Zlo] 7k sttt £ A A oo A= NAN 47}
W 4] Ranging RequestE H. W31 Q1) Hhrg of) 4| = o] of] +- 35} %] 2531, NAN1
71717F Y1 4] Ranging RequestE B WA 712] & S8 8taL, 54 ¥ 2 3}E Ranging
ReportE E314 NAN 4 7] 7] BU= A % 75t}

7] 916911 41 = NAN SDF Follow-up WA A & Z-2 4] NAN1 7] 7] 2] o 91 %]
£ NAN4o|| Buj= ZpA ot} eha] A g A3 o] NANL9| YA+ th& o] &
71719 Zzx AR 2 AMEE 7] ol NAN1o] A X A4 gk 9] %] 4 H o]ofof ghr},
NAN SDF Follow-up®ll = 4] 4474 3t BSM =2 PSM WA A 7} 32 8HE 4= 9l ©
W, V2X A ] 2ol 538k 7 A H A L5 = vt A Aol ol A o] NAN
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[104]

[105]
[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]
[114]

SDF Follow-up M| A <] & =213k NAN4 7] 7] 3= NAN19] 9 5, 4 %o af dsl=
Aol 91X AR e} o] A FIME 5314 813 NANIL 7] 7] 2k Ao Al & & &=
Al T} AA oo A= FIMS £33 A 8] &4 o] 3¢l SDF Follow-up-S =33 3}
o] At YA & gelsht 7142 2 & SDF Follow-up2 %4 4338} a1, o] 3 FTM
KX
T 8w, o]= o]F3sH= NAN4 7] 7] 2] Y%7k A7 ol uhe Ao A 2] & w8t
ol T} o] FTM #8 o)l AF& ¥ = 37l o] A9 dE 2 Z2AA dHol &
Hazletr] 98l vutol ~ W T2 ES AEhfo A 7 & SATHE A
A=3

A 921, ©HA] 922-2 NAN42} NAN1 Zhol] &2}3k 5 A 3k ] 8-2] 7148 NAN4
o} NAN2 7tel 48 8h= 274 -& fepdlit].

<2k upe) o] & 9o EA[E M Ape) of ), 7] v 7] Al A 2f 9]
A A QL AL, 7] A2 X ebo] AelA Rl A, 7] Al A1) Ao A 2
A7 A2 gH o] Ao A E & Aok

upehA], 7] @S, hA A ukel o), A7 Al AR ef o] A ARl A
2 A7) AL AR o] A Yol 71 &3 A1 A (Circle) 3, 27 A2 =] 2F2] AFoh
Al Al W A7) A2 A2 A Y x] ol 7] Z¢ A2 A Aol 9] 071 o] o] H
e E&skaL, 7] 071 o)/de] A E GPS Al 7] 28k, ] el $14]
5 A4%

A o &2, 7] @& A7) Aol 27091 Aol 7] Fste], 471 GPS 9] €} 71t
TATHE L7 GPS AA & AASG A& A 5oz 2= A3 e F4&
A7 o] x| 2 A 5 At 7] @S GPS accuracy 2 FTM accuracy
£ U argste] A7 @] A E AA s 4 ok g AT dde Al A
W A7) GPS Y A Foll A, ] =2 accuracy & ZH= H X[ ol Q15 8HA] A7) d@hEe]
AXE B4 5 .

5100 5= o) e} o] A7l Aol 27191 4, = 11ell= Aol 17191 4, & 12,
139):= 5 "ol 07121 ol 7} A H o] St} ZF o A AFG-H = gl T
Fas

- Loceps(NAN4) : NAN4 221 2] GPS Q1E] 3| o] ~ 5 53l A & 53 NAN4 H-91 2]
A A

- LoCasome(NAN1D) : NANL 7] 71 9] A A (1%, HL%, 315%), NAN1©o| 224 7]
71 Al A A g ghgt /x| 7F = et

- LoCumone(NAN2) : NAN2 7] 7] 2] Aof 91 %] (915, A5, 3152), NAN27} 3174 7]
71 Al A A g ghgt /x| 7F = et

- Distancexanisnans | NAN13F NAN42] At 7] €], FTM

- Distanceans snans : NAN29F NAN42] Aol A €], FTM

O

SEETERE
SEETERE

S =
= o
S =
= o
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[115] - Locrrm(NAN4), LoCrrm_opposic(NAN4) : E=Re iR PR g B e } I

[116]

[117]
[118]

[119]
[120]

[121]
[122]

WA E Tl A ALt F AL A A o= 5 o] 24 ol A whui= A 901, o]
A%} B T A Foll A Locgps(NANS) S} 717F2 H A & LOCFTM(NAN4) Locgps(NAN4)
2} H X 42 Locru _opposie(NAN4) = A o] 3T}, Locrmi(NAN4) A A o] FTM2- -3
A ﬁl*&lﬂ NAN42| o g 2| 7F "et. 5 o] A3 2 4 17§01 SA sl oF &
L, 54 Al A 9 Abo], S A NAN49| o]-gol whebA] 5ol gl 4571

- Locea(NAN4) : 2 7§ A ol A ] 2] 224 Wbl whebA] B4 2 2] NAN42] 9
A

-LoCrea : 7] AR E vFE S 2 NAN4 7] 7] 9] BAH 94

% 10& Fx3H, Locges 2 Locgry B A5 252 3k o Wl ifol A 2 H .

GPSE Fall A S H A& FIM= °H7\1 ¥ YA 9 accuracy 7t & L sttt
A Locea < 3T 3 A2 Ad 5 A0, Locea & AA =T A
o] A Z}zt o] Q1 #| o] £ 9] oL ‘/}ﬂﬁﬂo] 8.]19] zfo], A Ao upebr 1 9

2 7F 24 E = 90t =, & 10914 FTM 9] accuracy 7} GPS 9] accuracy KT} 2 o
HOoR =& A9, Locey = A2 TAHNA Locyry WHOZ o] 5H X2 24
Ao} dbdl 2 GPS 9] accuracy 7| At A 02 -2 749 Locrey = Locgps WO =2
ol AX=Z A ] T3 NAN1Y FTM Y NAN29} FTM {H2] accuracy < Al
zpol 7h i = Atk ol Wi-Fi | 7l 2 Frol] 32315 = RSSI9F Zo] 21& Al 7]-59
upe} xpo] 7} ok ZF ATh o] -5 A Al accuracy 7F & SA/AYE SHH W
0 72 7] 7F A 85 0] Locey © 24 % o] A At} 7hef Wi-Fi AwareS
A 370 ol A VIV EHE] FIM 7 8] & & 538t 4 ol Bop A 94
97 7hs et A "t

THE o 24, 7] e 7] Aol 1A Aol 7|2kl 7] e 4
GPS 91718 1ol shA 3 V] 1) e B AV W] A2 24 4 9
ok A7) 10 A 4] Al Az ] A2 o Vst A3

T AT} ol ¢} #HEste], B 11> NAN4o]| 7Hq 1% =3}
QRS H}%QEFTM AXE Alslsh= 45 o] -l 1 H° 73 -f-o]t}. rkeof
270 9] 21 717121 NAN1Z} NAN2&} o] % 7] 71 ¢1 NAN47F L A4 9 =) 8t= 7
- FIM2 53l A4 Alatd X1 17071 Ak 5, Locr(NAN4)ZF Lockry opposice
(NAN4)2 -2 A4 o] ¥t} o] -5 59| Loceys AABH] HlellA] AF4l €
GPS 9 #] &} 0] 08} 31 Locpy & 3l W A o2 A4 %),

|
S} A7) A2 A E AZsHE AR WH o R 23 4] GPS X B BH o
2 gk AR e] RAFAE 7] wnel 912 A4 5 gk s Bt
o], =125z 2709 A E AR V7| ZREH 218 GHE vt e &2 AN
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[123]

[124]
[125]

4 =
o], = 7§ o] < @@Ol o R o] *Woﬂe EO%%E}. ol & A A4 el
= ol frE - 1) a7 71 AR 7 oA AL 2) 1A 7

skt o] & A7 AL 3) a1 7] 7] 2423 FIM S 8ot =5
A (NAN4)7P ol& & A 7HA o] FE LA = vt o] A5 S
I ol Yo HAL 7|Hke 2 AlAE = Locpy s +%ﬂ$ 2
of g2 vuhHo=w AA| YA & BHAGS Utk T A 7]
AAsh= AA S 2 o 9] Eﬂﬂfﬂr X%%@Afﬂr ABE

NANINAN2
AAraFe] 2HS- 4= glt}. o] HA, B, NAN4 7| 7] o]l 4] GPS & =413k
S BAHOR = A S 3 4 A A l Lffs’o FAFAS &=

129] B3 91X & Locy & A4 3 ? 914 B 711/«1

NANINANZ
o Sl e A A9‘r HBE AAtsto] 22 = Slvk o] HA, 3B, NAN4 7]7]
o7 = AMAE S ek = 9l A H
A E Loce & AR 4= 3T 2 7Y
Al 3= A8 o] FAFA S Locen & A3 ol & Bl o, oo 34314
<) 314 e}

7]
21 A A E Ak o] @.3be)] Fpol, BAH 9, A S wekA WA
45 9l

I 143= A7) A Al oo 9] 3 NAN 2] 28 Al o] A o Aot} &t 149 4
Aldo| = BE 7] 7] 5 149} 1ol 7|5 o] BB A WS Eaf 4] v2X A H] 2/
ol Z A o] A (el & £, com.example.v2xapp)S 53 3FaL 1o, FA]dl] &

£ 7] 7]+ Wi-Fi Aware (NAN) Q1B 3| o] 25 7} &2 7}X| 31 1t} o] 5 NANI,
NAN2, NAN3 7]7]:= 9117} a1 o], NAN Aol we} e ~H E A gt
NAN4(Z} )3 NANS(H. 3] Ah)i= o] &-3li= 7l A & ©] 55 NAN £ 22 F 2] Wi-Fi
A HA ol /1 X13HA] ¥H NAN 1 Aol whefA] & ~E & AAstal 5 7]3)
SHA "t} 5713} o] 3ol Zt 7] 7] 5= publish®} subscribe2 -3l NAN 4] H] 2~ 73 A1
S =3 3HA) Ptk NAN1(901), NAN2(902), NAN3(903) 7] 7] = =2 ¥ RSU 7] 7]
U Aas3t ol AA7F a2 | 7] eolth (904) o] 717 5= ApEFel v Bl 2 3
o] o] F3}= v2X tulo] At}
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[126] 2y 7171 ol Al A gk A3 ol o] FF Aoy o] Y3} o] V|&E S Al
Mo ® V2X MH| A S Falala 9l 7] 7)o, 71 E Wi-Fi Aware ¢1E] ] o]
25 7}X a1 9t} T3l o] NANI, NAN2, NAN3 7] 7] 3= A 0] = A& A, A3,
R AA] ol A A A sk 7171 2 vl A A eel A e 7] 7] o] 1A E & S5
s

[127]
[128]

[129]
[130]

[131]

L, AR A S 7171 A A= AW A ok Foll JofH APL g S
T AT A A el ol A= NAN19] =] 2] 959} 7d 5= 37.5353445, 126.8473708

o] 3L, NAN2+= 37.5353714, 126.8473008, NAN3<2| 4 $- 37.5360714, 126.8477988
Yo Ax]E o] o). Y59} A 5= setAbsoluteLocation (bool movable, double

latitude, double longitude, double elevation)®} o] &= 4 )

ALl A, 5 1500 7] AW 5 NAN A r] 2 A A8 Eg) 7] &0l vaX A
H| 2o Z 2] Aol & A Aol ozl A4l gttt & 150 A V2X Device A€} V2X
Device Bi= 7| &0l V2X A 8]~ 9] -4 didbo] H T}, o & & 215 OBU, A&

o §AlE AntEE, BRaAte] AntEE LR R 9 X]gRSU, NS5 2 7

717FE 5 vk el g 717 5= 7159 o] 5F-4l V)Rt Elnternetg% Cloud®l] &

Asto] B ~E Fa st AFELE T4 & 2RI Z et B AlS Al A H

22 et} g 777 X ARE Q7 3= S GPS, GNSSS 7] 2 9]
Z1717F A A 0.2 7H 59 QlE o] 25 Fal A o] AR E gl o gt
QA 5 4ol A g et Az o] dg ol A A <= V2X Devicei= o 5541 ¢l
E] 7| o] 2~ 9} NAN Sl B 5| o] 2 & &7 2] 15}, NAN Engine2 534 NAN <1 H

Hol 2ol A 4= vk A A oo A= V2X A 1] /0] Z ] ol A A o] A n] X~ o)
& “com.example.v2xapp”©] 2}l o A| gHr}, Bl F A H] 5= NAN - Aol A4 - 2]
3k API =2 W o] w2l F-i5(subscribe) 9} = FH(publish)E 8 & 4= 3t} o]
publish/subscribe ]l 2] H] 2= o] 5-& 32 &3} V2X devicei= A H| =& A A& 4= 9l
A At

NAN -2 ol 4] publish®] W& =1 A 37F+] A <Jslar 9l

1) Unsolicited publish®] 7% AH] 25 A ¥ && F 2 38= 7H A 7F ek 7H A
o] @A glo]l 7|4 02 Hu| A~ E publishdl= & Bl o]t} & 6(a)oll A Device A2
V2X Service/Application®] NAN Engine®l] Publish APIS & %3} o wj] 2}Al 2] A
H] 22 0] &2 “com.example.v2xapp”2 X 8} 3} NAN Engine-2 5% t}E device
of 22o] glulet s 7] 4 & & publishE SR ol A534A Hr}, ol u) FA e A
H] 22 & A}8-3}= V2X Devicei= matching_filter 52 A H] 2 o] &0 7| Wkato] &
A ME|2E 5t 9 A 27F A A E o] vaX A r]jo] Ee] Alo] e ¢
2] A "

2) Solicited publish®] 745~ A 8] 2= & 3 2 3}3= subscribe&] 8.7 o] a1, sl &
Qo] Mu| 2ol FUAZ MH| 25 Al F/3 s 7|7 7F oo the e R
publishE =3 5} = Wi o]t} 1 ol A V2X Device Bi= £ A| Aol A v2X
Service/Application®] 4] NAN Engine®l| Subscribe APIE & %5} €T}, o] w A 1]

o
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NAN 7] ] o xj{;ﬂtn] olm FUg FAZ M| ~F ﬂ]#/zhﬂ = V2X Device
A= AMu] 2 A el 2-vto & SDF PublishE 35317 ®U}.
[132] 3) DI 2)E $HA A}-8-3F= WHH 2 2 unsolicited publishE =3 8}= S50l
subscribe 8% o] 2.3= 79 solicited pubhsh*‘ 9T 4 A
[133] Ao} e Au|2~ AA A7 Y= A S Device A2} Device B= 714 21 1|
A A Z &A1 5= At o] 3= SDF Follow-up-> A H| 2= 7 4 o] 9-of] A H] 2
o] 2%t F7 HARE F574T 5 o) ol & Fo V2X A H] 2o ] Alo] A
bl 2 AR, A AR & Aqu] 2o #7141 4 HE HE Wi-Fi session
establishment §1©] A28 4= 9}
[134] A H] 22 4 A ol] AL-8-%] 3= SDF Publish, SDF subscribe, SDF Follow-up W A] 2] =
NAN A9 g =2 3 39 = V2X A H| =& X A5H7] HalA] alld 58
47 Zkel primitive 5ol Ao 2]
[135] 3E3]
NAN SDF Publis|service_name : UTF-8 & B} 9] string & 2 V2X A H] 2~/0] & 2] 7|
h: o] ¢] o] F-& YEFY (ex: com.example,v2xapp)
matching_filter_tx : A &/7 ] 8= A 1] 22 -5 271 matching
= 9%} hash 4t
matching_filter_rx : subscribe M| A| | & H ¥ 3} 7] ¢ ¢+ hash 4t
service_speicif_info : V2X A H] 2=9] £ A1 g}

configuration_parameter

- publish type: Both unsolicited and solicited transmissions

- discovery range: any NAN devices within range

- solicited transmission type: unicast or multicast

- Announcement period: reasonable short duration (ex 100ms)

- NAN Ranging flag: set to 1 (NAN ranging is mandatory)

- Awake DW Interval: setto 1, 2, 4, 8 and 16

- Further Service Discovery flag: set to 1

- NAN Discovery flag: set to O

range_configuration_parameters

- ranging resolution - Determines the accuracy required from the
ranging

- raging interval - maximum interval between two ranging measu
rements

- raging indication condition - Continuous, Ingress, Egress, both_

ingress_egress

- geofence description - inner threshold, outer threshold
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service_name : UTF-8 3 Bl 2] string & & V2X A H] 2~/ & 2] 7|
o] 9] o] 52 YEFH (ex: com.example,v2xapp)
matching_filter_tx : A &/7 ] 8= A 1] 22 -5 271 matching
& #1¢F hash 4k

matching_filter_rx : subscribe M| A| | & H ¥ 3} 7] ¢ ¢+ hash 4t
service_speicif_info : V2X A H] 2=9] £ A1 g}
configuration_parameter:

- subscribe type : Passive or Active

- discovery range: any NAN devices within range

- query_period : reasonable period

- NAN Ranging flag: set to 1 (NAN ranging is mandatory)

- Awake DW Interval: setto 1, 2, 4, 8 and 16

- NAN Discovery flag: set to O

range_configuration_parameters

- ranging resolution - Determines the accuracy required from the
ranging

- raging interval - maximum interval between two ranging measu
rements

- raging indication condition - Continous, Ingress, Egress, both_i
ngress_egress

- geofence description - inner threshold, outer threshold

NAN SDF Follo

w-up

Service ID : A 8] 2> A A2 =3 A2 ¥ service_name2] 3| A](
hash) #t

Instance ID : Publish ID <& Subscribe ID

Requestor Instance ID : Requestor2] Publish ID =+ Subscribe ID
Service Control

- @ A SDF 7} publish, subscribe, follow-up 214 & e = 7k
© 2 follow-up ¢1 7d-¢- 0b10.2. = 37|39}

- Matching filter <= #l] ¢, Service Response Filter <= A o -, Se
rvice Info <=4 ©] %, Discovery Range’d A, bind bitmap <= #|| ¢]
& bitmap HE| 2 T A

Binding Bitmap : 73 A1 ¥ A 8] 22} binding2 ¢+ 3k

Matching Filter Length : Matching filter Z ©]

Matching Filter

Service Response Filter

Service Info Length
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[136]

[137]

[138]

[139]

Service Info: A|H] =2 S H dlo]H A4 (V2X A H] 2 H] 9]
\ :

48] 2~ 73 A o] o] NAN SDF Follow-up WA A] of] = 73 2 ¥ V2X A H] 220 &
A¥ F7F ol E & $4241 & 4= 1 th NAN SDF Follow-up M Al A= 73 4] 5 A
]/\/] ervice ID®} Instance ID 7| HFO 2 S&=A131 A A} i ol Bl <= 3]
| A 2] 2] F o] A}o] == 255byte 2 $HY E TE & 16> NAN Follow-up ] A]

X] ERE B8l A V2X 41| 22 2] BSM(Basic Safety Message) =+ PSM(Personal
Safety Message)2| 3-8 H. o] =}, NAN Service Discovery frame-> IEEE 802.11
public action frame 2] & B & 2tA] =™, OUI Type<> 0x13.2. 2 NAN Z & ¢! -S
header®l] " A gtt}. TS 3l it 0] 42] NAN attribute S 3 $H3HC}, o) 2l = Soft V2X
A ] 225 9] 3 NAN Follow-up ™A 4] 2] A Aol & HolEt), & 7)Aol A Al ¢ts}
= W82 NAN Follow-up HIA| X & &3l A V2Xol| A ARE-3F= QB Hl A A] (ex
BSM; Basic Safety Message <=-+> PSM; Personal Safety Message)& ¥ 318l Ad
sk W olth 52 FEoll A B o sk vl A Ao A ejell g shA] eFal v2X A
Aol AT, AL, 15, &5 whak JpET tlulo] a0 EA ol ARE ¥

of MH| 2 Az A A Qg A= A E V77 a7 711A] o]F 7] 7]
ANA gQlek 5= ). AA] e & BSM -2 PSM2 AF&-61:= 4%, Vehicle®| &7,
= V2X Hupel 29 F55 7]k tlol B & B Q1 BasicVehicleClass W ol 41
o] “Other V2X Equipped Device Types” 2| 7 -5- 21 ¥ 1] 2] 7 -9~ “infrastructure-

% 9

TypeUnknown”,”infrastructure-Fixed”, *infrastructure-Movable” & & F 2 3%
7149 4= Ak AA QA 221 Subscribere] 74 -9- NAN SDFel| 35 BSM =&
PSM W A| A& spd ake] afj g 7171 9] Bi}lol i 717191 B9, sl & 71719
BSMcoreDatacl] £ 35 915, 74 529 gho] Al Eslo] s 4= o= A A 2
et

T A Ao 2 L 60l A] Service Specific Message & A-8-3F= 7 §-©| T}, Service
Specific Message2| 4 -9- V2X A H] 22 &-& F-AF A H] 2200 A specific 317 4 2] &
T U0, o] = vk 3k 4 WA 500 o Al | A e g dv) T g A2,
S A 22wl o A A o] FFi= WHH o] whe}lA] encoding ¥ 31 decoding 2 = ST

[3%4]

Parameter Description

Device ID 71715 RS 5 A= 1D @

Fixed Device |71717F 2274 717] or ©]% 7] 7] ex) 0 (2LA)
Latitude A 71719 A=

Longitude g 7719 B

Elevation sl 779 a1
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Accuracy AX Ao

[140] [3£5]
Parameter Description
Device ID 71718 72 7 d= 1D
Fixed Device 21717} 317 717] or ©1F 717] ex) 1(¢] &
Latitude e 71719 =
Longitude g 7719 B
Elevation e 71719 %
Accuracy AX Ao
Transmission ' 7171 9] W4:7] el (Drive, Parking, Reverse.)
Speed % &
Heading ol-& ek
Angle MEo] 749 A
Brake Hol= A5 of
Size i 7171e] 271
Path olFTH=E

[141]

[142]

[143]

[144]

% 172 NANo A Al &3}= A 8] 22 2] 7121 2 FTM(Fine Timing Measurement)

714ke] Ad & 54 8F= 39S YERAT e-oll A A4 g Publish 9} subscriber
& Sl Anl 2 BAgE o] Zof) = 7| 7] = A& AP 7 A "ol = A gl
IEEE 802.11¢1] 4]
FIMS A e 2 o=

8}+= Raging Measurement ‘& 2} & <+ AT} Raging& 934 +=
A28 FTMS AF&3 5= 91 21 NAN(Wi-Fi Aware) 7] 7] &=

A A% % 9]

1790 A 1Hd g -& 7] &0
& 2ol thk W&ol Tt

2H AL oF ol A A gk NAN A H| 2 A i & Faf A 111 344 o
A ol o] FE41Z o] 88 V2X A H]| 25 NAN QI B 7ol ~ 5 Faj A A et
= A ol ), ol uf A 8] 2 732 9] $F SDF Publish®} SDF Subscribe®l] Ranging
Information attribute 7} 3 §} %] o of 3ty

3™ 1A o] NANS 3§+ Ranging Measurement 2} o] T}, A HE4 © 22 NAN 7| 7|
= FTM & A| 2138} Initiator} o] ol o) 3+ -3-¥3F<= responder & &2 2.5 =33t
T o, B AA oo A iz A B2 A& -5 8= Subscriber 7} NAN Ranging

o] FF A& o] &3 V2X A H| 0] d B AR A
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Initiator & & =2 5 2} $Ft}, Ranging Request2} Ranging Response ©]-%¢l| F 7| 7] +=
IEEE 802.11°]1 4 74 o] @ W] of] w}he}A Ranging & ¥ & FTM 9| 21 & 531 kA
Aot o] w #|Z Woll Time stampE 7| HEC. 2 F 7]7]3Fe] A€l & ALbsHA &

=3

[145] ol 4W 3g- T34 ol A ™ 3 SDF Follow-up2 5814 744 ¢
A A E F231 §E-& 4= 91t} o] Follow-up WA A 2] 49~ A o]} WAl =] A &
A o] whe}A] Ranging #7421 3% o] % &2 o] H o] o] £ A 4= 9l

[146]

[147] %18 & AAld|o) o gk 9% BA dae)5S YE = &Aoot

[148] &7 18012+ > V2X tjufo] 27} /«1&0}04 o] % v]ufo] A o] L2 Fol = 1}
golth,

[149] WA 18112 3174 t]ufo] Q1 -5 ehd ol A Ay gk A7} o al i vfulo] ~
ol At A& AA Al F2 A Al F7}bsh= 4ol o] A A= a1 T
upo] 2~ 9] A A X2 A A Abdel] 24 X olt) sl 1A R ol F
ol &7717F FxdtE B A o ® AMEH U

[150] v 1812 A Yulo] A5 &2 114 t]nfo] A9} o] % t]nfo] A7) 4] o] g
= 34 ol A Wi-Fi Aware 28 2H & T4 8= 74 o]t}

[151] A 1813-& 114 t]ulo] A7} &l V2X A H] 2~ E solicited =& unsolicited
publish& &3l A &¥sh= 4ot}

[152] WA 181400 A qkeF sl 224 tjulo] A7} & v ulo] A 2 FH subscriptionS-
FAleh=A] o -5 Felsttt. Thef subscriptions T4l 8HA] ek IThA A &3 A
)71 HH A publish 342 53 g-r}. THF subscriptiong Al 8 WA 1815 ¢
A= o] gt}

[153] WA 18157 & Aol A A gl kg of] 4] A 9FgF NAN Ranging 2} NAN SDF
Follow-up= &34 33 1A 7|71 9] Ao %] &} A Al & Al4bstr] A& A
S sh= g o]t} Subscription 3= 7] 7] ol el A & Ho] S EH | F L
A 717]3= t}A] publish2 =331 A) o).

i
N

e’}

[154]

[155] A 18212 sl V2X 71 7] 7} o5 7] 7] o], GPS <} &2 =9 QlE # o] 27}
N A8 71719 AR E G218t T o]t} A A] of o] A = Locges A X &
&l A Hrt,

[156] 7] 18223= eh& el A A et 52 NAN Cluster2 7 A 5}a1, &l S 2~ F
& 713} 8to] V2X A H| =5 A et g o) o] 34 -& Wi-Fi Aware 114
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