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(57) Abstract: The present disclosure relates to a method performed by a user equipment (UE) in a wireless communication system.
Specifically, the method comprises the steps of: receiving a best transmission beam from a non-terrestrial network (NTN) base station;

obtaining beam information on the basis of the best transmission beam

; and calculating a distance to the UE from a reference location

in a cell coverage of the NTN base station on the basis of the beam information and a beam index of the best transmission beam.
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2 Al (MAC A%, RLC A%, PDCP(Packet Data Convergence Protocol) 7] 5l <]
A A E = =4 ArRE | §h)

AL&2F S o A o] PDCP Al F9] 762 AF&-A}F Hlo| B o] A d, Jt] o=
(header compression) 2 ¢t SH(ciphering) & E &gk} Alo] s o A1 & PDCP 7|
o Vs> Alo] FH HolH o Hd 2 ¢hE /244 B S (integrity protection)
= i?‘j}@E}.

SDAP(Service Data Adaptation Protocol) A 5 AF-8-2} S A o] A 7k A o] =
SDAP A5 QoS & E-9-(flow)$} H o] B 74 ‘ﬂ of e ko] wig, staFEd A R A
= 37 W QoS EE-7 AEAHID) v F& 3 gk

RB7F AAH = A& 54 A8 25 Al 0}7] el FXA T2 e AS D A
do] 548 qfgdstar, ZH7te] A A ]l ghefvy 2 F 2 whd S A A shE 3y
< 9|H] $tt}. RBi= tHA| SRB(Signaling Radio Bearer)©} DRB(Data Radio Bearer)



WO 2025/014111 PCT/KR2024/008366

[63]

[64]

[65]

[66]

[67]
[68]

F 7FA 2= veo] A 5= 9lth SRB= Al o] ol A RRC M| A~
22 AE-E™, DRB+ *}%X} HH A ALEA} HolHE % %
"o}

wiko] RRC A5 3} 7121 = 2] RRC A5 AFol o] RRC 12 (RRC connection)
o] ¢ ¥, vk RRC_CONNECTED el Al ® a1, 182 23 245
RRC_IDLE %} e ol 91 A ©t}. NR9] 79, RRC_INACTIVE A el 7} 712 4 2]
=912, RRC_INACTIVE 7 e o] @& Fo] Y EL] A9} A& f-4]8h=
HEA 7] X3} o] A4 & 8 %] (release) & <~ AT

HEY A G2 dolHE AFsl= st a A A= A28 AR
£ 743} BCH(Broadcast Channel) @ 71 o] 2] of] AL &2} E =] o]} Ao H|A|

A& A %8}= 5 3F% = SCH(Shared Channel)©] ¢} 3} =1 HE| 7| AE =
BHREINAE Mo 29 EE = Ao HA| 2] 9] 4% 313k =1 SCHE -3
AEE 5 a1, 1= 8 5 9 8188 A MCH(Multicast Channel)-& 53l A%<

T% ATk ohH, Whdo A Y ELI AR HolHE AFets A H A AF AER
= 27| Ao WAl A1 & A% 8= RACH(Random Access Channel)®} 71 o] £] of] A}
&2t Eg = ol Ao | A A & A& sl 4 e E = SCH(Shared Channel)7F §)

A A el o, AE Aol ¥-E == =2 2 (Logical
Channel) = = BCCH(Broadcast Control Channel), PCCH(Paging Control
Channel), CCCH(Common Control Channel), MCCH(Multicast Control Channel),
MTCH(Multicast Traffic Channel) 5-©] 1

& ¢ A 9 (Physical Channel)~> At & Sl A o] 2] 7] 2] OFDM 48 3} =3} 4=
d Ao A of 2] 7)) o] FHk<s 3} (sub-carrier) = -4 © T}, kel A B 3 9] 9 (sub-
frame)- Al ZF & Sl A &H522] OFDM A ™ (symbol) & 2 T-A AT AH 552
29l S G 2| H922] OFDM A1 53} &= 2] J1dkE-3(sub-carrier) & 2 7
AFTH ok 2 HE el PDCCH(Phys1ca1 Downlink Control Channel) <, L1/
L2 Alo] A& A3l ﬁﬂﬂr A B Qe 54 OFDM A E (<, A % OFDM
Aol 54 HubgalE-S o] 83 4= It} TTI(Transmission Time Interval)i= A
v A5 LHN Zroltt,

% 47= NR A 281 9] 524 2 7 Y (radio frame) ] -2 & o A| gt

Y45 ZLZO}U{ NRel| A ek =1 R ahafs = 78/(;‘8‘ Z o AR

2y A Y-S 10mse] Aol E 7HAIH, F 79| Sms 3F3Z-3 ¢ 9! (Half-Frame,
HF) o =2 ¥-3rE ) 2} 82 -2 992 570 2] 1ms A H.3Z & 2 (Subframe, SF) 2. &
‘%%E} MEZE Q2 st o] o] R0 R Py, B IS | &3 )
3= SCS(Subcarrier Spacing)°ll &| &3t} 7 &52 CP(cyclic prefix)©l] U?}E]r 12
7H 3= 147l 2] OFDM(Orthogonal Frequency Division Multiplexing) A £
gt} 4 (normal) CP7} AF-8-5 = 49, 2+ &5 147] 2] OFDM 4 &
t}. & (extended) CP7} AF&-5 = A5, 2 £33 1271 2] OFDM 4
=3

Hm

FUPI ru
o
£
of
&
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[69] 312 4t CPoll gk SCSoll wHE £33 OFDM A &5 9] (V" ym), 222
S SO TR W) B A B S5t e] At ) B VW ERAL A
ot}

[70] [3%1]

B N [ .
0 14 10 1

1 14 20 2

2 14 40 4

3 14 80 8

4 14 160 16

[71] 3 2% G CP7F AR H = 5, SCSell W &3 OFDM Al EE 9] 7= (v
gmo)s LI S 3] AT R A B I P S50 Tt ) E
LIER Slo] T}

[72] [3%2]

4 N e .
2 12 40 4
[73] T de] = oAl Eapebar, Ze| el B eele] 4= Lol 4= A

o] = ks Al WA E 5 o
[74] NR A| 2= 8l o]] A 3= 3} L2 ?la NA B ¥ = 52 A=1kel] OFDM 7 5.3
2 ] (numerology)(ll, SCS)7} ol & Al A= 4= qlt}. oo uje}, 5 A 7l 4=
of AR AR AL AR (e, SF, £33 = TTD(H 94, TU(Time Unit) 2 &
el (A AlZh) -gbe] e A5 el AolstAl AAd 5= v o 714, A
£-2 OFDM A & (&2, CP-OFDM 4! &), SC-FDMA 4 & (£, Discrete Fourier
Transform-spread-OFDM, DFT-s-OFDM A )& 32313 4= 9l t}

[75] %55 NR A =81 o] &5 9] 219 “18] “(resource grid) & ol A] $HU},
(761 =58 A, RS AL mugle) A Bl Aug £ o) B 2o,

A3t CPol 45 shbe] 2ol 147 9] Al Easht, B4 Pl A s
o] %ol 12719] A %S EABLL WETHE ok BulQloA] Bael Pus
& ¥ 3t} RB(Resource Block) = <7 3= S| Q1o A E-a=(of], 12)2] 1431
kgl 2 A o] ft} BWP(Bandwidth Part)y= £ 37 QoA B220] o1&
3l PRB(Physical RB)Z A 2] ¥, 3}1}2] 7 X% Z X| (numerology)( 4, SCS, CP
Aol 5ol tf-&= = glrh whEuk= o N, 570)e] BWPE 2§83 5 9l
o) dole] 41 2458 BWPE BalA S, shikel whigei= ahol
BWPRF 2413} = = glvh 2 1] moll A 7ol QA= Al 8 A (Resource
Element, RE)& A| A ¥ v &}1}o] B4 Al&o] njg = 4= qlr).
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[77]
[78]

[79]

[80]

Lo ¥ AT A G T g A Al 2"l (DS o Al gkt

T 6s s, A A RS A 77, 71 A= R U ES S 235
th A7) A, A 7] 7] 4 A4 7149, 5G NR(New RAT), LTE(Long Term
Evolution))< ©] &35l 5418 43 3}% 7171 & v &Y, EA/FA/5G 7]
712 A= 7 vk ol & A gk = A1 ol AR, FA V7] = 255(100a),
Z}F=E(100b-1, 100b-2), XR(eXtended Reahty) 7171(100¢), & 7| ~7](Hand-held
device)(100d), 7} (100e), IoT(Internet of Thing) 7| 7|(100f), AL7]7]/4] B (400)
5 28 g Ut d & 5o, AHES T B4 V) Fo] el A AbE T
& 2b=F, A TS AT A A TS 23S 5 AT AV A, A
%2 UAV(Unmanned Aerial Vehicle)(ol], =#)E £ &3 4= Ith XR 7] 7] &
AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 7| 7| & E 3},
HMD(Head-Mounted Device), A}l <7-8] ¥ HUD(Head-Up Display), & | H] 7,
2 EE A, dolel & Hutel 2, 7HA 7171, A - ARol U A (signage), 2t
R s FHE AdE U F 7= AnEE, AnfES R Yoy
E 7171, &vPEQA], 2nfESd L), AFE O, =ER §) 55 S 3
ok 7FA & TV, WAL, A8 7] e 28 7 At oT 7] 7] = A4, 2~atEn]|
H s X28d FUth d & 59, 7IAT UMEY A= FA 772 794
™, A 7171(200a)= o} 2 41 7] 71N A A FMEN A =EE F

= i
A

A

TE 3

—@-{nm

2o
Lot fo

X
E
=
=
7]

a7
2 7] 7](100a~100f) )l = Al(Artificial Intelligence) 7| &= ©] 482 4= o
2 7171(100a~1000) = Y E$1 H(300)E &3l AL AW (400)<} A2 E 5= vt U E
9171(300)+= 3G I E$] =, 4G(dl], LTE) W E 9 2 5= 5G(<l, NR) W ES] 2 &
o] g3t A= 4= qlh F4 7] 71(100a~100f) = 7] A =1(200)/H E £ Z(300) 5
T MR TANT T ‘RJZ]“* VA EL AE S84 FaL A FA(AE
5o], Alo] =7 A E Al(sidelink communication)) & =% At} o & 5o, AFHE
(100b-1, 100b-2)2 27 Z-Al(el & E9], V2V(Vehicle to Vehicle)/V2X(Vehicle to
everything) communication)-S- & 5= AT} FE8F 10T 7171, AA)& THE ToT 7]
Z1¢ell, AA) = w2 74 7171(100a~100H) 2k A3 TA4le & 5= 3l
2 71 71(100a~100£)/71 A =(200), 71 A =+(200)/7]1 A =(200) 7Fell 3= 5l
A (150a, 150b, 150c)°] o1 A 5= It} A 7| M, 54 SR/ H S 4 k/3‘?’(}‘—‘%]
A Z21(1502) 7} Aol =8 A B21(150b)(HE1=, D2D F41), 71 2] =31k B-21(150¢)
(ol & &1, relay, IAB(Integrated Access Backhaul)¥} £5-2 thFeh -4 5 & V&=
(e, 5GNR)= &afl o] F 2 o= At F4 F4/A2 (150a, 150b, 150c)S &3l 5
AN AN A=A 77, 7N A =3 7 A 52 A2 FAA NS E ST
&= It} d & o, F4 541/ A (150a, 150b, 150c)> thFet =2 Ad & Z3
o Sk ol & e, H Ao vheFek Al ekl 7] Hkat
ARNZY FA/FNE A S AR A By, vhde A s A 34

](100a~100f)% 71 A1 5120002 E3 U EH F300)2} A A= 4= o).
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(o, A A=/ =, W/, 2k g v 5), Al 2 3ty 5 5

=
4ol % A7t 4 & ek
9 A

[81] T 7 B A e A AA] oo 2, B 7] 7] E YERIT B 7o) A A o= B
TIA 2] Tkt A A] of 9} A gtE 4= Qi)
[82] =78 Az, A 1A 71 71(100) 9 Al 2 FA 7] 7](200)3= tlokel F-4

)

1 ol
4 7]%(ll, LTE, NR)= 53 T4 ANEE 5418 = qlt), o] 714, (A 1 T4
7171(100), Al 2 52 7171200) 1= 5 62] {4 7171(100x), 71 A =7(200)} H/HE=
{4 7171(100x), 74 7171(100x)}oll B3 5= )
[83] R ](100)* st o] o] SLEAA(102) R Lt o] Ako] v E.2](104)

5 x39tst, F7H4 0 & St o] ko] 41 7](106) R/ = B o] o] ¢HH Y
(108) ] Egkal 4= Qi) ZE A4 (102)= vl =22 (104) H/HE= 5541 7](106)
5 Alojsh, B EA ol Al A 71“ éﬂx}, Aok, v Q= T2 AL
=2 T RS TAAE U dE , ZEAA(102)3= W 121 (104) W 2]
ARE Agste] Al 1 AR/ TE YA 6P =, 52 71(106)S =& Al 1 ZH/
ANZE 33351 FARNSTE ASs = vk ek, Z 2 A 4102)F $5417]

(106)5 E3ll Al 2 AH/RNEE Esl= FAANEE FAG H, A 2 AR/ S
o Nz A ZHE Qe ARE w1040 AFE 5 Tk vl Ze(104)3=
2 AA102)2 AAE 5 Qar, TR AA102)2] FA T AAG g A RS
A A8 4= QIT), o] B Sof, W Fa](104)3= Z 2 A A (102)9]] o] &) Ao ¥ = T2
MAE S A EB= AEE s, B FA400 A" A9, 7] 5, AxF A
T %Xﬁ* i 1_‘5%3 T3] A HHES 556;}3}% e 3T E 9| o]
(Oﬂ, LTE, NR)& ??ﬂ }E% AR A 23 =23 9 O‘%jr%‘ = Sleh 2
71(106)7= =2 A A (102)2F AAE 5 ou o}ur o]ol QrEILk(108)S 3 F

A AES A WEE FAT 5 Ak $5471106) $417] D= 5417

5 X3 7 Aok F7A171(106)+= RF(Radlo Frequency) 4% 2} <85 4= it}
B IR A A 7171 A BR/E 2/ S ofv e i Ql T

[84] A 2 524 7171(200)3= 3k o] o] ZZ 2 A4 (202), 3Lt o] 2] Wl &2 (204)F
Eesh, F7HA 0= sl o] 4] A1 7](206) H/HS= st o] 4] QEEIY
(208)5 T] okt = v}, Z 2 A4 (202)%= Wl X 2] (204) H/E = E5=417](206)
£ Ao, & FA 0 WA A, 75, Ak, AR i/ F 2 A
TES TSRS TAE 5 ) o E B9, TEAA202)= W F8(204)
ol AW E A ste] A3 AR/ TS YA H, $5217](206)5 &) A3 G HY
NTE ¥35h= FA AT E A 4= v} T3 I 2 A4 202)+= $7417]
(206)E &3l A4 AR/ANZE E3eh= 541 AT E F418 H, A4 F RS9
AT AYREH A& ARE w2040l A4 5= o)k w28 (204)= T &
MA202)¢) AAE = a1, T EAA202)] 2 A g AHE A
4 g Ak ol & o, W2 e(204)= Z R A A 202)°0 o3 Ao ¥ = ZE A
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25 T dF B ARE s, & FA 0 iAE AW, Vs, Ak Al
W /= 5 M EES TS A HBES e AT EY S 2
=2 AAs =l o714, R A 202)2F W 2] (204)= T4 EA 714,
LTE,NR) Tt =5 AAH A & Eﬂ/ﬁ 2/ e AR 5 vk FA17
(206)= 2 A A (202)¢}F A= = 3L, B o] kel FEIVF208)F FEl A
NFE $2 Qi A8 5 QUoh $5271206)E $417] LEE S5
e 4 vk F44171(206)3= RF #4513k 282 7 3t 2 Aol A 54 7]
71z T BRl/E 23 o @ 5l

olat, 4 7l

[85]

[86]

71(100, 200)2] St=9o] &4l tial B} A 4 o2 A s,
= AL ofYA| R B o] o] TR EF A Fo] i) o] /4de] R A
A1(102, 202)0l &8l - 5= Sltt. o & &of, aF1t o] o] L= A|A (102, 202)
1= 3k o)At e] Al (ell, PHY, MAC, RLC, PDCP, RRC, SDAPS} & 754 A
) 7T Ak st} ol o] R AIA (102, 202)= £ Aol A E A,
715, AAp, Al Wl W/ = F2 A R Eol uhe) skt o]/de] PDU(Protocol
Data Unit) 2 EE% Shu} o] 4ol SDU(Service Data Unit)E A4 & = Sl T}, sl o]
o] 32 A4 (102, 202)% B F-A ol AR A, 7], A}, Aok uhH 2/
= T2 A EE wet w A A, Ao AR, HolH = AR E A 3%%\*9} :
S o] o] 2 2 AA (102, 202)+= & Aol AAAE Vs, Ak, Ak B/
Hell wre} PDU, SDU, HIAIA], Al 4 1, w]o] B Hi= A RE E3hehE A3 (d,
Hlol 2= A 5)E A sto], sht o] o] F==4171(106, 206)° Al Al &S 5= 31
tF. Bt o] kel 3T 2 A A (102, 202)3= Bt o] 42l F574171(106, 206) 2 4F-E] 21
(el Aol =M= N T)E A 4= laL, B Aol A E A, Vs, Ak A
b WY W/ = T4 oA 5] Wt PDU, SDU, HIA[ A, Aol A B, Hlo] ¥ &=
= QHE =35 9lr)

st o] o] R A (102,202)F ZIEE Y, nfo]l AR ZIEEH, wlo]l A=
EZ A Ez vl A2 AFEHE A E 5= v sk o] 49 Ei‘1]*1(102
202)%= st=dllo], felo], AT E o], = o] 59| ol o 73 EH 3
A o &2, sfi} o] 4] ASIC(Application Specific Integrated Circuit), SF4- ]/‘c}/]
DSP(Digital Signal Processor), 34} ©| /4] DSPD(Digital Signal Processing Device),
SFu} o] /d-2] PLD(Programmable Logic Device) = 3t o] 42| FPGA(Field
Programmable Gate Arrays)7} 3L} o] 4] 32 2 A4 (102, 202)f 32 5= T},

o
i
Y
rot
i)
ol
>

r

2 A o) A A, 715, AR Ak B REE FA AR ES 9o
iz X EG O] E AL S THE ¢ a, Felo] iz 2T ES o]z W,

Azt 713 = Xt e 73 E g Ak 2 Aol JiAE A, Vs, A A
Qe 4 CAEES Tt e A4 H Ho] Ee AT EY

= Fh ]AM 322 A A(102, 202)00) E3HE A, Shut o] 4o ] FE](104, 204)

of A E o] shit o) 4kl L& A|A (102, 202)°] 28] TEE 4= dr). B FA
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[87]

[88]

[89]

AAE A, 715, AR, A WY W B8 2RSS 25, galo] U
ool Y Pz Felo] miz 2T ESO B AL} THH 5 9
Shuk ol 4] v 7e)(104, 204)%= Bt o] 8] 3244102, 20209} 1 2 5

Aar, ohekst Ao oy, MNE, wAIA], AR, T2 T I XA W/E= Y
&2 A Ask 4= v} Fhy oAbl W 12.8](104, 204)= ROM, RAM, EPROM, =
Al W28, st melol B H X A, A4 WEE, BFEH H5 A v A 2/
1_, O] =g

ol o w 4 5 vk skt o] e] M| B.2](104, 204)= 3Lt o] 9]
SERAA(102, 202)9] W R/ o o]l AT vk 3 st o] o] )
22](104, 204)+= A B 5 AT S kg V& FEl sk ol e =
ZAA (102, 202)2} AAE 5= 9l

st o] 4kl F=4171(106, 206)% Bhif o)Akl & Ao A - F- o] Hib
E /EE T4 oA R solA AFEE AR HolH, Alo] AH, F-4 25 /A
g oE AS e o vk sk o]l £4171(106, 206)3= S o] o] vhE A
A ZHE] 2 EA ol AR AW, 7], AR AlQE W H/EE T2 e L F

A A e = AR A HolH, Alo] AR, T A s/ Y TS AT T AT
o, 3kt ol el $2171106, 206)3 St o o] 32414102, 202)9)
AL, FANEE S5 59l d E , BFL o] o] S EAA
(102, 202):= 8F1} o742l F574171(106, 206)7F 3kt Wﬂ oHE Ao Al A
A dlolH, Alo] AR L= FA NS E AF3EH Ao e 4 o) e, sy
ol 4] 5 2 A 41102, 202)%= Sk ol b2 §222171(106, 206)7F Lt o] ] o
FA) 2 E AREAL H o B, Alo] AR HE= A AT E FAle RS Ao g
v}, i3, &L} o) Akl E=A171(106, 206)1= Bt o] A2l <Fel U108, 208) 2}
5= 9l az, 3kt o)l Ake] = A17](106, 206)= 3 o] Akl QFE U108, 208)
Ao AAIE A, 71, Ak AR 2/ A EA R 5
¥ = ARE A} HlolH, Alo] AR, FA NE/%H” - et A7
E}.—E% Aol A, stk o] 4de] ete U= B B ol A,
REE Lol oFEl U ZEYY S5 T, 3k o] ko] £57417](106, 206)+= jé
RN /\}B—X} dlol e, Alo] FH, T4 NZ/Ad 58 skt ol o] ZaAAM (102,
202)E ol-&ste] Aty Ysll, FA" T4 A&/ E & RFME Al Z oA
Hlo] 2~ = A5 = W& (Conver) & = At 3t o] 49 &7417](106, 206)+=
shuf o] ko] LR AA(102,202)F ©]-&ato] A el H AR HlolE, Ao AR,
AANZ/AE S Wo]~ul= Al To A RFWME Al s g M3lst 4= it} o] = 9
8ho], 3t o] o] F=A4171(106, 206)3= (obE 2 1) A gl B/t HEE

M 3o, 0%
&>~

ol o

T .
55
bl
|

> o i e 2 ) rlm

iy e ol

—“izz

182 2 A 2] o A el uhE, FA 717] 8 vhebdlh AL 717132 A
EHE:FL&ETMQ‘( 6%1'-41—).11:*89] )\E]}\] Oﬂt—uﬁ:
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[90]

[91]

[92]

[93]

%8S Fxshd, £41 7171(100, 200)3= = 79 4 7171(100,200)¢) th-5-&HH,
gk 2 A~ (element), d %-(component), - /4-(unit), D/ . F(module)Z -
2 =t} d & B0, T4 7171(100, 200)= E4142(110), Al 7(120), H =
T(130) R F7F 8248(140) 5 3 o Aok B4l BA 3 E(112) B F
ZI(E)(114)E 31T = Q). o & 5o, T4l 3 E2(112)3= & 79 st o] %
32 A4 (102,202) 2/5E= Sy o] Abe] W 2] (104,204) & *8He 4= Q) 4
S0, FT27(E)(114)= = 79 s o]/4d9] £544171(106,206) L/ S}
L} o] o] QFE|L1(108,208) 2 33 5= Utk Al o] -(120)+= A1 (110), H X2
1(130) 2 F7F 2414009 A7 H o7 AR A 7] 7] 2 A6k 52 A
o gt} o & Sof, Alo] (1200 W E 2] (130)0 #4E T & ael/m=/ g e
A Hof 7|Hkste] 1 71719 A7 A7 A A F A4S Aol 4= ATk 8, Ao
F(120)= W 22 (130)0 A4H AR E SAHE(110)S F3l & (o, & &
A 717NHE TS5 QeS| o] 28 T8l AsstAY, FAFA10)E F3l ¢ F
(o, B+ & S 7| 7DEFEE FA/RA Qo] 25 T8 TAlH RE v =
F(130)0l A4S 5= At

F7F 281400= A 71719 S el whe vkl 7 g . el S S
o, F#7F 8.42(140)+= Jh9] FH/ME ], & S 0/0 unit), 78 2 HFE
T Ao m shtE E3e 7 vk o] 2 Ak = A& ol AR A V7 &
F(5 6, 100a), 2H(% 6, 100b-1, 100b-2), XR 7| 7](% 6, 100c), 7 71 71(% 6,
100d), 7F(52 6, 100e), IoT 7171 (5= 6, 100f), 1A & W58 i, 28] 44,
TE S AR, MTC G A, o & FA, e A AA(EE F§ FA), Bk AA
13473 242, AL A Bl 171 71 (5 6, 400), 7] 2] FH(5 6, 200), HIES A = 59

o rx W oox U

fij

i

715
e 7 ¢ vk T4 71715 ARE- el u] 2ol whet o F Ths et AL
4 oM AHEE 5=
5 goll A 4l 7171(100, 200) o ThFEE .4, AW, frHlAE, B/EE BE S
7F F A =

N

AA7F -4 I H o] 2 & B3l A AZA ALY, 4o
& S8 TR dAd 5 vt dE Eof, T4 7171(100, 200) W el A A o]
(12009 FA1F(110)E Ao ® A4 %, Aol 712009k Al 1 (e, 130,
140)> FAF(110)E Fall FA o= A= 4= vt ek, 544 7]171(100, 200)
el 7ZF @ 4 A, rul/E, B/EE a2 st o]y 24 T 28 %)
o} o & Eof, Aol F(120)+= sty o] o] ZEAA HEF o R A 5 Q. o
£ B9, Ao (120)= 521 Ao L2 A A, of 8] Al o] A 3 2 A A (Application
processor), ECU(Electronic Control Unit), L2 ¥ A 2] X 2 M| A, W 2.2 Alo] 2 2
AA Fol Ao FA4E 5 ok ohE o &, W 2.2 4%(130)= RAM(Random
Access Memory), DRAM(Dynamic RAM), ROM(Read Only Memory), = 2 A ] 5.
2] (flash memory), 3] 24 v 2.2](volatile memory), B]-3] 4] v 2] (non-volatile

memory) /= o] 59| o= FAE 7 Qi)
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[94]
[95] X 9= 2R G d AN ool i, AR s AE 53 AARE EIT A

[96]

[97]

[98]

i A S 8 AFee ol 22 xbgE 7| A}, f/5<1 8] 3 A (Aerial Vehicle,
AV), AHb g o w FElE 5= glvh 5 99] AA] o= & A ] thgF A A o 9f
A

o Hx o} , AbE = AR 53 2FRH(100) FEIV(108), E A1 H-(110),
A 0] 5-(120), T-F-(140a), AL F3(140b), KA H-(140c) 2 A& Z@E%ﬂr(lmd)
£ X ¢ o k. FHUR(108)= B4R (110)9] 472 4= 5 v &5
110/130/140a~140d+= 242} &= 89] &5 110/130/140°1) th-3-g+tt.

SAH(110)= B2 A, 71 A S e.g. 71A] =7, =1 7] A 57 (Road Side unit) 5),
A 5ol 93 7171534 A5, Aol El, Aol 4E 5 5% 5 Ark A
Oi%ﬂ-(120)~ AE = AR 3 AR (10002 858 Alofshe] thekd T
S G833 4= 9l Al o] H-(120)+= ECU(Electronic Control Unit)E X313t 4= 9}
O 5 (1400 A B g T8 (000 AN A FAFHA E 9l
ok e (140a)+= A%, B, 39] EQL v, Bdol A, 238 YA & X
o ﬁﬂﬁ (140b)1= 2HF 1= A 3 21000 Al AYS F
s, /74 A B2, ME Y 5o 28 = vk A (1400) = AR A

I B AR ANEA AR F& A& T )T Al A H(140¢)3= IMU(inertial
measurement unit) A4, S5 A, & A4 (wheel sensor), £ 5= A A, AAL A4,
=5 7+2] A A, 8" Al A (heading sensor), 3£ 2.5 (position module), 2F #
1571 ALA, HHEiﬂl 1A, A5 AA, Btolo] AlA, 20" A, &5 *“1,%
A, 2ok A, 25 AA, dd FAA A 55 T8 5 vk A
(140d)= =T A& FA k= 7|4, ol HE| B A F = A EES %01
E Ao st Ve, Al A2 E ud A o2 Fehe v <,
A7F QA AF o R FrE A FAs= Vw s& TAS 5 A

ol oot
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110):= &7 M H Z7E A% o H, 115 A B HolH 5=
FHE(140d) = 5 ¥ HolEHZE 7|Hto R Af 53 A7

NS AT Ytk Aol (120 Eefo| W Z o) uhet b

2FEE(100)0] A& T8 ARE u:}a} 0]58}_‘,{% T&F(1400) 5

o, 5 2 4). A ) Rl EA(110)E 9% AlH
R B o}na Fol Ao s e 7
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Ro] 7[¥kato], Al 7] 2 ol &5te] s JH HolEE v o5 5= 3l
=¥ nF AR tolH & A = A T AFENA AT T = Ak

[100] I3t V2X H=+= SL B4l ol thste] A w ghrl,

[101] 5102 SL 341 98t 4 2 2 &5 5 Z(radio protocol architecture)E Y- E}
ek 5 109 AA] o= 2 A1 thEE A A dlef AdE 5 vk A A L
2,5109 (= AR HE 228 280 e A, 109 (b)i= Ao H
A ZeEd 2SS e

[102] SL ‘7] Al % (Sidelink Synchronization Signal, SLSS) % & 7] &} 4 2.0 o3l A
Ecias

[103] SLSS+= SL 574 A 1 Al 2~ (sequence) %, PSSS(Primary Sidelink Synchronization
Signal)} SSSS(Secondary Sidelink Synchronization Signal)E 3£3He 4= AT} 4+

7] PSSS+= S-PSS(Sidelink Primary Synchronization Signal)2}3L % s 4= QAL A
SSSS+= S-SSS(Sidelink Secondary Synchronization Signal)2}al & gt 4= Slt}, o &
50, 40]-127 M-A] # 2~ (length-127 M-sequences)”} S-PSSell o 5} AL-8-= 4=
3L, Ao 127 HX-A 2 (length-127 Gold sequences)”} S-SSSol| th &l Al-g-=

T Ut} o & Bof, @3 S-PSSE o] &35l H X 2135 E 7 E(signal detection)
@i, BV S H5S S gk o] & Sof, Ak s-pss B $-S58F o] 43}
o A 75 852 4 Qa, 57 AT IDE AET 5 A

[104] PSBCH(Physical Sidelink Broadcast Channel)= SL 21 & 5741 A o] ©@idro| 7}
2 WA ool ahi= Vo] H= (A &H) BEIF AFH = FE) AL
At ol & Eof, 37| 7] E-o] Hi= 4R = SLSSol| AHE AR, FEE A EE
(Duplex Mode, DM), TDD UL/DL(Time Division Duplex Uplink/Downlink) -]
222 F A AR, SLSSll A | of e Alol e TR/, AB Tl QT A,
WE AH S Uk o E E9, PSBCH A 52 H7Hs 913, NR V2Xell A,
PSBCH| #| o] &= A7]5= 24 H{E 2] CRCE E3}3}0] 56 H|EY = 9]

[105]  S-PSS, S-SSS % PSBCHE 714 A&E& Aldates E5 (A& 501, SL
SS(Synchronization Signal)/PSBCH +-=, ©| 8} S-SSB(Sidelink-Synchronization
Signal Block))ell 312 4= 1t} 27] S-SSB+= 7l &l o] W] 2] PSCCH(Physical
Sidelink Control Channel)/PSSCH(Physical Sidelink Shared Channel)%} & < gt
MiE R A, SCS B CP AohE 7hd 4= i, A e F& (e A4
SL BWP(Sidelink BWP) W el 21-& = It} o] & &1, S-SSB9] o & &2 1
RB(Resource Block)Y <= 1t} o & 9], PSBCH+= 11 RBo| 24 & 4 »]E}
“12]31, S-SSBe| F ok A= (v 2]) A o vk whebA, e Al of o)
7] S-SSBE w75l 7] &) S=3t<=oll A 7}/ 7 S (hypothesis detection)-S 5=3) &
27k 9

[106]  olsk SL 2ol &7] & 50| tfato] A g}
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[107]

[108]

[109]

[110]

[111]

[112]

[113]

TDMA(time division multiple access) 2 FDMA(frequency division multiples
access) A 2Bl ol A, A ZeE A ZE Y Fatbar F 7 Sh= A olth AR B S}
T &7 7t gt A H A F e, A E g L (Inter Symbol Interference, I1SI) R
dk 3} ZF 7F4 (Inter Carrier Interference, ICI) S = Q18] A| 228 A] 5-o] A st= 4=
ATE. o] iz, V2Xoll A & npzkrhA] o] o), V2Xeoll A = A3k 7135 98,
&2 AlZol A &= SL 5 7] 2] % (sidelink synchronization signal, SLSS)E AF-8& 4=
2} 3L, RLC(radio link control) ] 5=°l| A = MIB-SL-V2X(master information block-
sidelink-V2X)& A& 4= lT},

% 112 V2X9| 5713} A Zx(synchronization source) =+ & 7|3} 7]
(synchronization reference)<- L EFH T,

T 11& Fxehd, V2Xol A, @2 GNSS(global navigation satellite systems)©l]
A A o2 F7)8 H A, = GNSSOll A A o2 Fr|std (HES = A
YA W o] = HEL A AR A Hre]) B F8f B A 2 =2 GNSSell &
718} = 4= Itk GNSS7F 5718 22 & AA ¥ 4§, @S UTC(Coordinated
Universal Time) 2 (7] #]) 4 4 ¥ DFN(Direct Frame Number) & 3 Al-&- A}-8-3} o]
DEN 2 A H 89 M3 & AL 5 3tk

EE, WS VA woll AR E 713 A, VA ol A aa F 73 o

S 2ol E713kd = Ak ol & 501, &7 714572 eNB 1= gNBY = Sl
th ol & 5o, diol "yl E A AR A Wl 3= 35, 7] g 7] A0
Agshz 713t AR E Alstar, 37] 71 A =oll 214 &713k4 4= vk 1 F,
A7l S 713 GEE e 0E Dol Al Ale S 5= Ak 71X = Eol
ol F713t 7lEem AAE A, dEe 513 A ek A S48 218 8l
7 Fabel] A AT Skl A A A 2 A Wl iz A5, Zefkol
2] A = MY A7) Fabrel A A A A vkl Sl A e wE A 3l
=2

713} 448+ 1 735, S A& 571
3 A4S wE 5= k. wke, whbo] 4by] vaX HEi= SL B Aol AR-g-E] = Hk vt
o Al oyl A AZslA] Kl AL e F v

A, & 4= ATt

iz, @S V] A 5ol L GNSSEFE] 24 Him M A 02 SV A EE
534 &g vhE g A Ul stE FE . 5|8 A~ R A EE ad
oA wel A8E g Uk B, 573 A R AT = VA Fol ofste] Al
= Ao WA A S Faf AAE 5= 9l

GNSS 7| 8ke] 5718} Hx= 7| A o 7|9k e] 57| 3t & AR&-3HA] o] = (] ) A
Qe Uk A=A g o] 2l A, Tt 7t 2
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o & &0, @ h-2 57| 3} 7] 5=(synchronization reference) S (A) A B et 4= 91 a1,
9o A Fr8 VR R 5V E 5T ok ada, dd e g5
HE57E 7w

[115]

[116]

[117]

[118]

[119]

[120]

SL &21(¢l], PSCCH/PSSCH %-5=41, PSFCH(Physical Sidelink
21, 8-SSB 741, FE AT F52 s A 4

5 2% whido] A% Rro whe} V2X HE SL 5A1S FHEkE ks UrEMi
Alo] Thek gt A ool A, A s B Ham Ahel o
Aol E 9fal], LTEN A A% ®. == LTE 4
TEEENRA 99 BEea %?%D}.

o5 50, £ 129 ()= LTE A4 X = | == LTE A$ 2= 33 fH g v
Kol i

E2E VeI B, ¢ 5 B, ¥ 129 (= NR A 29 2= 13 33
9 F 22 UERITE o] & 0], LTE A4 2 12 AubH 0l SL 540 2 &
g g AL, LTE A B2 32 V2X g4lo 284 5= v

o 5 50, 5 129 (b)=LTE A4 R E 2 = LTE A4 X2 49 A8 ot
TS YERTE iz, ol & 591, 5 129] ()= NR A9 3t 2= 29 A H
Wik E2h& VrERd T

T 129 (@5 2, LTE A4 2= 1,LTE A% =3 == NR A &
R o)A, 7 A& SL AES 9af ol o & AlgE SL AL S ~ ﬂ%%‘%
4= otk o & S0, v $80000 A, 7] AT+ A | wdke] Al SL A 3w
FES/ES UL AL a8 ARE AL 5 3t ol & 591, 47| UL A
& PUCCH A9l %/5E+= PUSCH A& 238 ? Ak ol S 50, 871 UL Ak
2 SLHARQ ¥ =& 7| X 5ol Al Batstr] 913 A d 5= 3l

o & Eof, Al 1 @& DG(dynamic grant) A 2} IHAH A B L/ =
CG(configured grant) AL 2 A ARG 7| X 2 HE A 5= Qi) o &

H

XE
Al

E0],CG A2 CG EFY) 1AM 5= CG BFY 2 AH91& 238 5= Q) B W A
Aol A4, DG A2, 7] ] =5F o] DCI(downlink control informatlon)g‘ 28 A1 &
ol Al A/ st AH A 7 Ak 2 P Aol M, CG A2, 71 A = ¢] DCI
/%= RRC “ﬂ A AE F3l A Al 1 ol Al AA/s st (771490 A d
T AUk A E ,CG B 1 Al o] A9, 7] ]%QCGX}OJTJriEﬂ%@E%
32 38k= RRC “ﬂ AAE Al el Al Age 7 ot ol & ,CG Bt 2 7}
Ao A5, 712 =2 CG A 3 v | A B E F38k= RRC uﬂ AAE A1
ol Al % %\“%L T Q3L 71 A 72 CG A o] &4 Sl(activation) H=1= | Al (release)

o HA ¥ DCIE Al 1 el Al 53 5 ok

A 8801000 A1, Al 1 Y- A7 A1 ~ASH S 7|Hk o & pSCCH(e,
SCI(Sidelink Control Information) %= 1st-stage SCD)E A| 2 @'&of| 7] 253 =
AT A 802000 A1, Al 1 vre-& AF7] PSCCHE} ¥+ ¥ PSSCH( ¢, 2nd-stage
SCI, MAC PDU, H o] 5)E A 2 @tz Al A3 4= it} @A $8030°0 A, A
1 ©H& PSCCH/PSSCHS} # ¥ ¥l PSFCHE A 2 W& E] =413 5= 9l
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[121]

[122]

[123]

o & E°], HARQ ¥ =9 “d W (o], NACK A K. = ACK A ®)7} 47| PSFCH
5 Sl A7) Al 2 SRR FAE S5 Tk A S804000 A, Al 1 e
HARQ ¥ =9 AW E PUCCH 3= PUSCHE E-elA] 7| A Foll Al A4/H. e 4=
AT A& Eof, 7] 7| A el Al Ha1% = HARQ =W A H = A7) Al 12
o] A47] A 2 E}‘QEE‘H 215 HARQ ¥ =W A B 5 7[HE o 22 X4 (generate)
s AR 7 Ut o & , 371 71 A ol Al BaLE] = HARQ ¥ =W A B,
=, 37 A1 ddo] /\}ﬁoﬂ AAE 72 & 7]HE e 2 A A (generate)3hi= A H.Y
T 9th o & Eo], A7) DCIE= SLY] ~2AEE S 93 DCIY = Yt} o & =
A7 DCIY] W& DCI A 3 0 == DCI 29 3 1Y 4= 3l

%129 (b)E FA&3H4E,LTE A4 =2, LTE ﬂ% B E 4%+ NRAY &5
B oA, & VA S/ ES] Aol od AAH SL AR == e AA "
SL A el A SL A% A& A4S 3 la =01, 7] A H SL A
e A SLAY S AY £ 4 O‘E} o E Sof, G2 AH4o=
SL AES A3 AL S A8 = ~ASH S 5= dth o & 5], 3 24
H A E ol M A& 228 AEete], SLEAE T3S Uk & &

O

of, t-& Al (sensing) H A (XH) _E—”l Azakg este], el A9 o) A
s RS A S gk o B o], Y] AN AEAY vl S

T Stk o & Sof, @A) S801000 A, X} A Z Yol APRES Ang AEd 4
g A7) A& AFE-3Fo] PSCCH(@ll, SCI(Sidelink Control Information) %=
Ist-stage SCDE Al| 2 @&l Al A5 5= Ak @A S802000 4, Al 1 & 47|
PSCCH<} & ¥ PSSCH( ¢, 2nd-stage SCI, MAC PDU, H| o] E| )& A| 2 T'Eo
A A4 4= glok ¥4 $80300 A, Al 1 vhE-& PSCCH/PSSCHS} 3+ ¥ PSFCH
A 2 R EHE A g

5129 (a) B & 129 (b)E FZ5HH, o & 59, Al 1 ©@E-2 PSCCH Aol A
SCIE Al 2 ol Al A3t 5= Q) iz, o & 5o, 4] 1 ¢-& PSCCH 2/
= PSSCH “Joll Al 7 7] 2] 91424 Q1 SCI(4ll, 2-stage SCI)E A 2 ©ho] A A %5t
T Utk o] A9, Al 2 @& PSSCHE Al | 27 41817] Y& 5 749
A Z 2 Q1 SCI(e, 2-stage SCHE Tl ZH & 5= It} & WA A ol A, PSCCH “-ll
X A% = SCI= 1st SCI, Al 1 SCI, 1st-stage SCI H=+= 1st-stage SCI W o] &} a1
A3k 4= 9131, PSSCH “ell A A% = SCI= 2nd SCI, A 2 SCI, 2nd-stage SCI 5=
+= 2nd-stage SCI o] 2}al & = Q). of| & &0, Ist-stage SCI =1 SCI
P 1-AE 2T 5 91 3L, 2nd-stage SCI 3E -2 SCI 32 2-A F/H= SCI 2 2-
BE »x &3t 4= 9t
129l () BT & 124 (b)E 234, v 88030004, A 1 vHH& PSFCHE
A vt o= Al ﬂz%% PSFCH A& 24 = 3l
A2 e PSFCHXPJ% AL-gstel HARQ I =& Al | @] Al A5
t}.

G E

%0
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[128]
[129]
[130]
[131]

1

el

|

A 4

=

=

(b)= #g

142]

o], bistatic sensing)2]

-
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T
=
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o], monostatic sensing)2]| <]
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=
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[134]

[135]

[136]

[137]

[138]

[139]

%= 15+ NG-RAN (Next Generation-Radio Access Network) H=+= E-UTRAN®I %
&) UBSl )3 ¥4 4 o] 71 g, 5G Al 8o Al o] ol 7] el o] ol o & 1}
ehulct,

155 Fxehd, AMFE 574 El7 UES A 9 x] An] 2ol o3t .48
GMLC(Gateway Mobile Location Center) ¢} 7+-2 TF2 <l E] E] (entity) 2 F-E 213}
71tk AMF 2t A o| A A4 BH7 UEE thAilsto] 9 %] A B] 25 Al 2bebr| 2 274
st 4= v}, Z1¢H, AMFE LMF(Location Management Function)©l] 7] ] 2] 4] H]
2 A& AFS 7 dvh V] HAAX AH 2 8 & A1 LMEE 7] $1A] A
122 832 A egste] UEY 8 H A 5& E3Heh= A o] 2435 AMFO vt

= ATk g, $1X] A R[22 % o] AMFO| o] 9] o] GMLC 9} &2 tH& g

g

jus

\

I

o]
E|22E SAE 99, AMFE LMFRZFE 5241

= e AHE o & dEE R
A 49l

ng- eNB(neW generation evolved-NB) X gNB= #1 %] =4 & 918 54 445
3 4 9= NG-RANS] H{ES] 2 240n, B} UES i gt F4 /\JE%

S435ta 1 AAgHE LMF Agd 4= Q) 3 ng-eNB= ¢4 i+
(remote radio heads)®} -2 22 TP (Transmission Point)E Yi= E-UTRAE ¢ ¢+
PRS(Positioning Reference Signal) 7| 7t H] 2 A| 2~ 81-& 2] 1 5}= PRS A& TPES
Aoyt 4= A

LMF+= E—SMLC(Enhanced Serving Mobile Location Centre)%} 14 ¥ 31, E-SMLC
= LMF7} E-UTRANC®] 3] 4 7Fs 8] & 5= it} o & &1, E-SMLC= LMF7t
eNB H/H3= E-UTRAN W] ¢] PRS A& TPEZHE AEH AEE 53l E}7l UE
7FE 58 stdE o 545 o] &8te] E-UTRANS] A4 Wi & 5 8ffel
OTDOA (Observed Time Difference Of Arrival)-& A 3} =5 & 4= It}

&7 LMF3= SLP(SUPL Location Platform)°l] €172 % 4= ¢lt}. LMF:= g7
UEE Ol théh M &2 4ol dh A A A4 M| 258 Ak ¥ S 5= v
LMF= UEQ] 914 548 & 5317] #38to], B2 UEE ¥ ¢k 411 ng-eNB &
= AW gNBoF A= A8 < 9}4 EP“ UE®S] ¥AM & 913to], LMFi=
LCS(Location Service) & 2}°] A E 13, 2 7%= QoS(Quality of Service), UE 3~
A M d 5 ¥ (UE positioning capabilities), gNB XM 5 & I ng-eNB 3 %] A
3 o9 soll 7IHkste]l A WS A sk, o] 2 gk LAY W& AN
gNB Z/HE= A ng-eNBell 7| 48 5= At} 712] 31, LMF+= B}7 UE®]| t ¢
A FGA G} A A DS Ao A2 ST ARE A ¢ Uk
SLP+= AR-&-Z| 3 ¥ (user plane)& &3l EX M2 Hda= SUPL (Secure User
Plane Location) ¢l ] E] o]t}

UE+= NG-RAN % E-UTRAN, 4| & %} gk GNSS(Global Navigation Satellite
System), TBS(Terrestrial Beacon System), WLAN(Wireless Local Access Network)
z%f\ JOolE HELEF/\H] D]UE7]°L/‘37\1 CJJF7LO A2 3]]3}63:%]3

RS ol i

C) E_'
A2E 542 5 Atk UE= LCS o )l ol A& ek =5 9131, UEZF &

A

=

)Jl

[
D
iy

_l

H
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[140]
[141]

[142]

[143]

[144]

[145]

H U ESA9ke] 4l = UEe| £8H of & ol Z Aol A& F3fl LCS o &8
Aol de] & 4 .LCS oA &g Aol & UES A& AA4st= v 2
3 24 U A 758 23 5= gt} ol & E9], UEE GPS (Global Positioning
System) I} & 3 ksl 4= 91 31, NG-RAN A &3} 5=
=94 o2 UEY 9l
AR=UEY]ARNE 53 EAM
=3

L 162 UEY] AA& S48 st U EY A9 74 o & vepdTh

UE7} CM-IDLE(Connection Management - IDLE) 2} Ellol] 21-& |, AMF7} 9| #|
AMEl 2= @& A, AMFR= UESLS] A1 2 & srdstal, 54 AR
gNB 1= ng-eNBE 29 35H7] flal HEH A Ed7] MH| 28 24 5 3l
ol g &2 AL = 1500 M= Ao gtk =, 2 15914 = UE7F 1 d 2=
(connected mode)°l] 1= A Q= 7S = lvh bR Al 1 & E Hlo]E ]
24 9] o] & NG-RANoI o &) Al1d g A2 o] XM HA o] X3 &=
Lol siAE 5 vk

L 168 Fxoto] A2 o2 UES] HAE SA s At U ER 9] 54
b 2, A a0l 4], GMLCS} 22 5GC Al E Bl = A% AMF= €}l UE
£ S43517] Agk AR Au 25 2 o Aok ohRE, GMLC7F 9 A A
gotA ek, @A 1boll wkeh, M AME7EEFLUES] 91A1 & =
ko)

ol
o
ke

WHoR 858 EAMY

& =
= =
AR HE AREAN &8E 75 3l

1o
4o, to
mﬁvlnp*

A Mu| 7 dastttal A4 7tk o & 5o, 1w &%
(emergency call)S 3 UEY] A& 43t Hlsto], A AMF7F A% 9] X]
M| ~E s s 248 5 )

1%, AMFE B 20]) whef, LMFR 92 AH[ 2 838 HEstal, v 3a
utel, LMF= 912 574 dlol8 &= YA 54 B HolH & & 53817 9
] A ZH(location procedures)E A1 ng-eNB, A H gNB} 3H7] A 2}st 4= Qi) 5=
7F8 o 7 v 3bell whel, LMF= UES} $HA) 3Fakd 21 EA A& 98t 9141 A
ZH(location procedures) A 2Fet 4= It} o & E o], LMFi= UEC Al ¥ %] ®.& d
E{(Assistance data defined in 3GPP TS 36.355)& A &sl A, H#] A &= A
A £ E G5 5 vk $ A, G A 3bi= @A 3a7F T o] F S o R

ey

2 golli= UES] A 4 0] A3 =] o] ol tf
A 7% E3bE 7 vk 1, @A) 1aol o &) = 169 4
= GMLC®} -2 5GC ME Elof] 92| AB] 2~ S-S AEds 5 3em, @A 1b
of o]l k= 162 A7 A H A THHE, AMFE= {15 3% Goll 38 %] A1)
2 AT& sk, AR A 2 SHE-E o] &3 o

= 172 LMF#®} UE 7F2] LPP(LTE Positioning Protocol) M| A| A 1 &-& 2] ¢l &} 7]
A&l A E = ZR2EF olo]o] A o & YERITL
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[146]

[147]

[148]

[149]

[150]

[151]
[152]
[153]

[154]

LPP PDU+= AMF¢} UE (2] NAS PDUE &3l A4 & vt = 17& F=x
sbH, LPP= BH X (el & 50, Alo] R ol A & UE B3z AR&-A} 3 ¥ of A
©] SET(SUPL Enabled Terminal))¢} $1 %] A Bl(c]l & &0, Ao} HH | A 2] LMF
L= ARE-A) E H o A 2] SLP) Aol & A (terminated) & 5= ) T LPP W A] A
= NG-C(NG-Control Plane) 21 E] Jﬂ o] 2~ & &% NGAP(NG Application Protocol),
LTE-Uu ¥ NR-Uu 21 E]#]o]| =& F 3k NAS/RRC 59| A A5 T2 EZFE A3}
o] FZHUIEY A QIHH ol AE ﬁﬂ E @ A~ 3 ¥ E(Transparent) PDU & Ej 2 7
e = Ak LPP TR EEE 1 AME W 2 AHES NR R LTES
319 EAM o] FH5ehnE At

d|Z E0], LPP TR ESS E3le] Bl AX 9 91X vz 45 2ke] A
(capability) A 2. a3k, XXM S 916 B do| B wdh J/EE 9 X HE
3k 4= 9ok 3 LPP WA A & 58 ol K g /= LPP Aake] T

AA T Tl =

= 18 LMF#®} NG-RAN = 7F2] NRPPa (NR Positioning Protocol A) PDU %
TS XAt AL = 22 EF dolojo] A o & et

NRPPa+= NG-RAN == ¢} LMF ko] R gto]] AL-g-4 = Qo). A4 4 o=
NRPPat ng-eNBol| 4] LMFZ A %% = 545 ¢ ¢ E-CID(Enhanced-Cell ID),
OTDOA EAIMY W& A Aat7] 91§k o] B, NR Cell ID E A M4 W& 9
gk Cell-ID ¥ Cell 9A] ID & n3He = Tt AMF= o ¥ NRPPa El A A
(transaction)®l] T3k 4 .7} ¢t} %, NG-C ¢lE #| o] ~ & =3 A &% LMFY
Z}9-8 IDE 7|HFS & NRPPa PDUE S 993 5= 9l

A 2 dolE 7S Y3 NRPPa TR EF 9] dai= 2714 o7 g
T Aok A HA {32, 54 UE dlg AR (& 5, A 54 HAE $E
Adstr] 9§ UE %E’d A ZHUE associated procedure)©] 21, 7 WA F3 2, NG-

TPE 48 7H53 A H (o & &1, gNB/ng-eNB/TP E} o]

AR S 6%3}7] #¢t 8] UE ¥ A=} (non UE associated procedure)©] T},
A7 27HA o] AxbE S A o2 A 5 Qlal, Ao Al HE 5 9

<E XM HHH (Positioning Method)>

3, NG-RANON A A ek= A W5, & £A4MF #l4aZ o= GNSS,
OTDOA, E-CID(enhanced cell ID), 7| $F A A EX| A, WLAN EA| MG, &F5F
2~ EAIM Y 2 TBS (terrestrial beacon system), UTDOA(Uplink Time Difference of
Arival) S0] & 5 91Eh 7] AN Y WHE F, of 1= shubel 44wy
2 o] g3to] UES] 9145 54T % QAT 5 ol de] TAMY P2 ol §
shel UES| 91718 242 45 gk,

(1) OTDOA (Observed Time Difference Of Arrival)
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[155]

[156]

[157]

[158]

[159]

[160]
[161]

[162]

519 2R e o A
Armival) £ A WPE-S A ety] 918 walol o)

OTDOA ¥4]4d %W} UE7} eNB, ng-eNB ¥ PRS A& TPE X §8}+= U}
of TPERYE 5418 8§92 2550 %4 eho W& o] § i} UBE 914
AB 2 5409 912 B2 HolE S o] Sato] A%l sl I A5 5 B

ol & =Astt}, 18]al o]l s =4 A3} I o] - TPE 9] X&) d FEEL 7]
WO 2 UES] 9142 A4 5 9)

gNBoll 1A% UE= TPEF-E OTDOA 4 S 913 54 (gap)S 274
3t 4= glth grof, UE7F OTDOA H.2 dlol 8 Ul 9] Ao & sl}e] TPE 9] 3t
SFN(Single Frequency Network)< 14 8F4] 3-8HH, UET= RSTD(Reference Signal
Time Difference) = 74 (Measurement)= <~ 317] At A 2 23 3H7] Aol
OTDOA #+3= Al(reference cell)©] SFNS & 53517] 93l #1824 <] 3] (autonomous
gap) S A8 4= Qi)

o] 714, RSTD= & Aot A4 A2 Z42) =419 27] ¢ B 2959
AA 7re] 7HY FHe AU A A7 AHE et o g AojE Q) = = = A
BHE gAE A B 2 Q) o] A2 A Zbol) TH ZEke s A e] A H ] ¢
AL ZEAIZE 2R AT A Q1 A ZE Abol & VIRE o ' AlLEE =l e, Fa A
UECl &fsff A=id = gltt

423 OTDOA 542 s A= Al 2] 4 & =2 W4k 37 o] el TPE 3= 7
A7 EZHEE 415 213 2] TOA(time of arrival) S 574 8= 2l o] & Q38lt}. o
£ E°1, TP I, TP2 % TP 3 ZZ}el] th3 TOAE 543131, 370 €] TOAE 7o
E TP 1-TP 2°]] i3k RSTD, TP 2-TP 3l th3H RSTD R TP 3-TP 1] th 3t RSTDE
Alkate], o] & 7|¥k e &2 Y] ekeh A A& AAskaL, o] ¢ gk Al o] slabat
= A3 S UBY f1X = 34T 5= qlrt. o] o], ZF TOA Aol theh 4ok g/
=gl A =k - UE«l HAA = 54 =g e 54
HeE ded = A

(2) E-CID (Enhanced Cell ID)

Al ID (CID) XM Wl ol A, UES] ¥ A= UES] A1 ng—eNB, X" gNB 2/
o= }ﬂﬂ] /\41/] ;qg]ﬂ XJEE E(,H 17&% I /\IQ_ oﬂ ,}\1%1 ng—eNB,J\i
W gNB B/EE= A Ao %] 2] 4 A H = ¥ o] & (paging), *o‘%(registration) -
_Eg H =y 4 o]ﬂ.

of o] u}Z OTDOA (Observed Time Difference Of

o 1o g >

)

O

e’}

p
d

FAM W ol tate] UE A& =4 A&
21 H/H = NG-RAN 741 A9l 58 o] &3 5=
E-CID =AM Yol A, RRC ZEEZ 9 54 Alof A28l TUdd =
W E S AR EAET F AAR ARk o2 UES] YA 4 7HS ¢35t
Q1 5748 shA) &=tk ohA m;ﬂ UE /] AXE SAsH7] Hste] e
4 A (measurement configuration) 5= A o] W] A] X] (measurement control
message)+= Al & ¥ A &S 7 o™, UE & ﬂ H A SA49hE 9 gk F7HAQ1 =

oZi
P
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[163]
[164]

[165]
[166]
[167]

[168]

[169]

[170]
[171]

[172]

[173]

[174]
[175]

A Eztol " A& 7Ithsh A & i, UE7F dubd o 7 54 7 ek 54 WY
=90
= =

(3) UTDOA (Uplink Time Difference of Arrival)

UTDOAY SRS9] B¢ X 7HS =4 35to] URQ Y A& AA st ol =4
% SRS =g A|7HS 2FEs u) A H] Alo] iz A7 AlEslo], ThE Al (52 )
A= TPy kel S A7k abel & F3l UES] A& 4 & 5= 9lth. UTDOAES -+
§lat7] 918 E-SMLC= Bt UE®] A| SRS A %5 A Al817] 918l, EF7 UES] A
AL AN F 4 Ak & E-SMLCE SRS| F7] /8] 7] 4 o % o o &
T3/ 1E/A B2 558 53 -2 A A (configuration)= Al 358 5~ )

WE o

RENER BRER
7142 3GPP NR %= €8] = 177FA| ol A +=2] ¥ NR ¥ X
]H]'/] Uu =AM G 7 X 135131 21| SL (sidelink) 541
A A3FA] gk o), # <L 3GPP NR .5 E 2] 189 A4
%%‘ of g o] ).

AM G = UEN] A
o1 &3 EAM B2

12 o
=
=

el Un 4492 ElZl UESL 71 A5 (gNB/LMF) {F A &foll o 2] &4
sHd 2ol ARk, SL ¥ A4 2 EF7 UES} 3hut o] 2] <37 UE (ko] dd =

A Al e Bl Al e A ol T,
ARl =¥ A F A G ol M= 714 = (gNB) o] obd, Bl (target) UE 518 &] § 7
(anchor) UEE ¥ Alo]| B A FA4l 7|52 o] &5 A5 A4& T3, AMY 7]
= 21 % (sidelink positioning reference signal, SL-PRS)E 5-31 Rt o ¥ 21X &
g ek A 2R B ol whebA, B Als ol A 2 Alel = A A
522 B2 UESF 97 UESFS] SL-PRSAU S 2 4 & Saf|A] o] Fo] xt.

E, Un ZAM G2 LPP 22 EF-S AME-gtt) LPP Al EF7 UES} LMF
Zkel -t]-<d (point-to-point) W2 o] FAl Z 2 E Folt} whelA|, LMFi= LPP 3
REZS FHlA, B UEE A 223 A HE LMFE B4 Al 3=
o} F7A o 52 LMF: NRPPa Z 2 EF-& 53l 7| A=) (gNB)& A A s}a1 A
M #A wAIA & Fa ko MY F2hs gt

§HA, Alol =wl = JXWHOML LMF7} o} 817l UE =9 9] <47 UEE
EAMY ZRES HAIAE Fa o IAMY F2& A "ot ot

5z
A, EZREZ AlFo A Aol = A EX] XYY 522 UES {Hol Aol =® =1 3
A M 3 2 & F (sidelink positioning protocol; SLPP)S 53] o] Fof 2t}
SLPP A xbi= B}l UES}E 47 UE(E)ZMol A" FAMY 22 EF A4S 7]

HE O 2 (SLPP session-based)®] ©] o] Xt} SLPP A *} (procedure/transaction) =
shehel 574415 7| BH 02 F ey,
- SL Positioning Capability Transfer

- SL Positioning Assistance Data exchange
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[176] - SL Location Information Transfer

[177] - Error handling

[178] - Abort

[179]  F7FH 2 &, 3GPPollA = UEZke] wiA ] mgho] o glis A A Y &2
EZ A A ¢l5= (session-less) EX| AW 525 3133k Q)

[180]

[181] SL 24| Aol A 7] UE A8 ol &F -2 A& A A u= s o2 =
ol¥ e ot}

[182] DY 2AH B4 88 AA, B4 UETE T8¢ SL &4lo] 71538 UE &
(elst, X2 UE)™ SL 541& &3l A =29 45 4 X (UE capability) & 1l 3gHc),
olu, &M ¥l UE 5] SL =AM Y& Al dat=A] ot} L2 7240 ARE
W EsA Az, YA UBS] A dlld UEZF SL EX| MY & x| sl 7 5o st
RaN=

[183]  2) Bl UESt ¥ X UE+= 7| 2-41Q1 A B gk 5ol YlaA|oo]d& T3l HF
7 UEE AA &t} SL A E 2 g vl aaA el O]’ﬂ% T A, BA
UES] AA -2 vl aiA|ef o] id HA o A 37 UER S| & 73 83 & 7 d3stA
22 74 7ol g4 ¥t} (negotiation success).

[184]  3)F7FA o=, 47 UE= AHi1 2] 1A A EE afefsh 4= Ql=A] of Yol g
AR E Bl UER Al &-3HA "), Ao 91 4] (Absolute positioning) 328 9] 8| A]
= Y7 UEE ARl fIA & oln] ¢har IAY, B Un ZAM Y o2 SA 7hs
7 g-oll g4 gkt

[185]

[186] <Al 1 ZA[e] - 3D A Md>

[187] 3GPP EA|M I 7|2 LPPAlA A& %= ¥ %] A K. (provide location
information)®ll = A & =7 “ X (signal measurement information) <} ] %] 4
B (location information)7} It} LdHt& o 2 Als 54 A H = UE &9 (UE-
assisted) "2 o) 4] ALE-E| | @] ] X H.:= UE 7|5k (UE-based) "2 o) 4] A8
=3

[188] A X H. (location information):= 7| ¥-%] © 2 9| %= (latitude) A4 E.¢} H &=
(longitude) A B.& ¥ 3}&tt}. 714 0 & 315 (altitude) A B.Z £33t 5= 9l

[189] o 7|A, 1% AR 7} E8E 2] = # 3% (Coordinate) EFY] ] w2} DLE]—X]E, ¢H%‘r
231 EF9]-2 CommonlEsRequestLocationInformation®l] 3£ &% o} UEel Al 2.7 ¥
oh el 2ol whet UES] 91| AR ke R E E3erx] Wx|7} 75@135}.

[190] AL} HE AR E o] 83814, 2D (two dimensional) | %= 4] UE 9] X| & 3ot

st Ul oR 1% A B E o]85to], UEZF A 9] A o2 g dn}
=& Jrof] A=A Febat 4= 9l a1, 3D X =l A UE 9 A& Jhebst 4= 1), o
H, &FFol ] 2) = UER! 45 UE =9°] (heigh)E I}otat 4= ¢l a1, FE3k A
[e]
©.

A R Fol AN et QA B2 5ol @ 5 )
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[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

Aubd o 2 % A H = UE WH2] 7|t Al A (Barometric Pressure sensor) 7} =
P71 AR S vlE o g /o5 AT 4= Q)
UE 29 "2l el A 9- UEZ} 5743 7|9k A B.+= LPP2] A4 4 X (Sensor-
MeasurementInformation)®| 7|} A X (uncompensatedBarometricPressure)©l] 3 g}
ato] A, LMF= UER Y H da¥ sid JEE o] &3to] UES] 1% & 7
Aret = Stk

UE 7]4F HF2] o] A Q- LMFEH-E AEd 2 AlA o] A] A~H 2 ] o] E] (Sensor
assistance data)= 2+Z3to], UE W 5-2] 7|¢t Al ARE 7|Hto 2 UES] 159
AEE ALE G o, ALY 1% dH = UE 91X ARl 235 o] ddE)

gHH, UE 7|8k EX A o)l A 91 2] A4k UE7H ‘jﬂrg}‘jfﬁ UE®] Y& & 7|
Abel7] 918l A4 = PRS (positioning reference signal) & 416l T4 (ol & &
GNSS, NR TRP)9] 91 %] 4 H.E ¢ofdic), o] 7| A, PRSE %ﬁ = 249 9%
AR AR, A2 us RS x3hE 5 Ao

& A UEQ] 2% 32 4 2] (outdoor) 3H7 ol 4 = GNSS A H & o] £3}0] 54 o]
758k, A (indoor) 274 o] A = UES] 71k Al Aol o] sl A &7 o] 7}53tt)

T, NR 7 Al =& o] &3 FAXME 2 7, NRTRPS] i15 AR E =t}
T 3 E}E, UE= NR 24414 7| (o], NR TDoA, NR AoD)& o] -&5t¢] UES]
al Artahs A& o] Gt o] 3=, NR 7| A 9] TRPE & 115 9] 2}Fo]i=
AA & ]Uﬂ“"j‘o]u}. ole} o]l Pl NR UIESAE o] &3 XM 7|HH-& 2D
EAM ol sHA ¥ Z qk o] = x| 4ol §] %] TN (Terrestrial network) UES] A4 =
A A A F =
&} 2] 7k UAV (Unmanned Aerial Vehicle)®} 3Eo] x]4}o] o}l AJ-d-o A4 w QL=
EAE e b FA ST = At UAVE] A & stotslr] s
L ARIFE g8l o] & Y8te], GNSS R & o] §3h+=

& A= A4 A3 AarE Hast, ol 54 A/ o A= B

u

-

o & a3}t
£ 7f AL o] Al 1 AA] o] A3= NTN-TN S 38 ]88 3D A MY Wi & Al
g},
< AL Al LA el el M=, LMF 3 UE= v et a5
&3to], UES] L% 4h& ALkt of 7] A, o et o
= AA AR A, 7IA S, UAVS S T 20l & 2E= dlEE &
& ouEt, ol & 50f, UE= a7l oA, A5 A, 2ea A o=
A e/ SN FANY FENES o R D/l E ST 5

-

e
rot
=
(m
o
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[202]
[203]

[204]

[205]
[206]
[207]
[208]

[209]

[210]

[211]

[212]

[213]

[214
[215
[216
[217

—t e e

SIck. 1714, 35 /0] & 54 5HE 42 TDoA, AcARS| Z¢] 71 & ol 83

A
T 3

L %%Lfﬂ (integrated) NTN-TN 7] ¥+ F A M TRP A B = A| & ht].,

o] 7] A4, NTN (non-terrestrial network) 7] ] =< LEO (Low Earth orbit) ¢4
MEO (Medium Earth orbit) 14, GEO (Geosynchronous Earth orbit) ¥4, HAPS
(high altitude platform systems: UAV, airplanes, balloons, and airships), ATG (air-to-
ground) U E 9] A 5 25 £33 4= T} TN (terrestrial network) 7] Al =2

Wl Asal 7|47l d 4 9

vl A 8L =, NTN 7] A=, 5 NTN gNB & -4 54 Wl E 9 =7 A 2 (o,
5GC/5GS) # A4 753k A HlE o n]ghot. =5, T (feeder) ¥ & 2
NTN 71 A5 70 B4 Y ES A9 AA¥ a1, UEE Un ¥ A5 S-3 NTN 7] A

Sk E A5 ek

1714, £A4d TRP 4 Mol = o] AL} % o] 5 of 1 shif o 42 AT
T At

-TRPE YA AE = Y- AR, - AH, 1% AH

- TRP2] 1A &5 (ol & E91, 5G/NR TN, GEO, LEO, MEO, HAPS %)

FEAAMd TRP:= UES] 3D A Mg o] 78t s vhoF gl sol/arte] 914 %
TRPE 4174 &htt).

F A TRP A& LMF7F A S 5= )l th 3=, LMF= 8hu o] o] S 1.
TRPE S 4L UE7F A S 4= vt gk, 1 ARE L35 3D EAA Y
& HelM = g wol/al e B Zh= LAY TRP A A o] 5831t} o] S48,
UET 7 HAlA ol A S48 1 R E EAMYY TRP A4S A8l A2 5 2
th o] E9l e, UES= 7ISHAA 4 BE LMFell das 4= gl

EXMY TRP A H.o] A/54] W& SIB (system information block) ™ A A,
RRC (radio resource control) M A] 4] X LPP (LTE positioning protocol) M| A] %] &
Aoj Lk o= gt o] g 23T T 53], SIB AR HE I AE Fof
UEN Al A€ ¥ A, on-demand 2.7l 2|8l UE Al AEE 4= )

FEAMY TRP A B = A XY TRPE 5 FH A ¢ o == 3o A ﬂ”lﬂ T A
th =, £AM Y TRP A B3= TN 7| A =5 B/HE= NIN 7| Al el A A= 5= 3l
=3

2. UESl Hgwb e F XM TRP AW el FA Mol HQsh 7l AW S o] &

4 52 )

T i
sho] ZAMY FALS £

O

Wb A=, F7h A o E 928 e UBS) Al A, o} el ALe F A
A% of 1= Bh} o] 42 £F 5 ¢

-PRS A X

S EAAY o /«] 22B1 2 (assistance) U] 0] E



29

WO 2025/014111 PCT/KR2024/008366

[218]

[219]

[220]

[221]
[222]

[223]

[224]

[225]
[226]
[227]

[228]

[229]

vl A sHA =, 371 7‘3& ZF X4 TRP e} of 24 A A9 5= glv) =,
SEXAM Y TRP7F YA ¢l Ao 712221 A7 & 4= 9},
[EQEWQEQSiﬂﬁ%TMﬁM%@Eﬂ”ﬂgéﬂﬁkﬂﬂﬁxmﬂ
% ﬁ & ¥ A MY TRP v}t = A A A= = 9}
] A FAe Fee IAMY F2E WEY. o5 o, A
-4 TS 37.355 LPPell A1 W&o upe} 43 o},

ol
n
)
10
HN m

1 Al edel] o ah¥d, T} gt 2ol/ar o] EX] A TRP &9

PRS £ 41/4721 8 E3lo] UEQ] &ol/a1 S AT 4= Qlt}. o] 7] A, u} Fal o)/

= 13 TRP & A7 st7] ¢3ll, UES] 7] ¢4

ATH THeF, UE 1% S o] Aot A F-A &gk 74 5-ol 3=, 'JH 54" 15 A

HE ulg o2 XM TRPE Al skl A T2hs thA] 8 e 5= 2l

L= Oﬁiﬁrfﬂl%; G E2E ofeldH st o B2 Ho) A gt UES a1 %
ke

1~
H
i
N
rl
ke
Y
>v
[‘é
X
o
HI
fu
o
oo 2
e
%

\
X
:;
W
S

(o]
3% 4

IU
in
pet
b
%0 J
o

T8 R I XA TRP 414 o] 2D 42 $1A] %
d TRP A4 3D 2354 oA A%, 45, 1%
ﬂoiokﬁiﬂ}.

7| ﬂaq ) ok P e EAA

4, 9] A
ﬂﬁﬂﬁ%ﬁ%ﬁd%}
Aol 7hs e,

of o]shH, Fel 9] L% ZH o] 75 GNSS, 7|
TN} TNE o]-83Fo] B} Qb A olar A g3t 3D

z_

>

<A 2 A A o] - NTN A ~8lof| A o5 ®] 7] HE SEX|A

gH, 3GPP TS 22.261°] w2, NTN/H A &2 = 7P 8 2/ = A o 1A
QA @ FA e ulel 1 A H] 2 7) A ghE 4= Qi) A HEAE o 7 NTNi= 24 7]
Al (terrestrial network) H.U} - ¥ X|/al5zof] Y x|t L2 X4} 7| X = thH] §
= A A A /d G & AW FY. 53], 7574 F3 el 9= UES] 4 9ol = UES]
AR el wpeh (5, oW w7ke] Y| Qli=itol wheka]) NTN A H] 2 A}-g-o] 3]-§
Tz AlgHE 4= Qo

kA, NTNE ©]-838h= 5G Al 22§12 NTN A{H| 2= 8] -8 = A gk X 9 1A &
ddety] s A B4 05 UE 9 A 3ol & 8 dh, UE 9 A 9ol GNSS
TRV & o] &8t 7hs st NTNJJr/] Z-2lo] 7hg stk A GNSS 914
NEE G5 5 U= FEo] w9 7] w0, A NTN E412 918 UES
GNSS F42l7] 8 7-A-S EP%FO}EW 4

3F A RF, GNSS A1 71 & £79 3 UE XA A ‘é%}% ol 7} EA e GEo] =1

o & 50, UE 2¥I =4 = (standalone) &% GNSS &2HA] 1 kel [ ¢ o] of =
ol vt UEs o &4l o= B3e] 4l 32 0= NTN J&& 98 UEs= A4l
ol A& oxd ghoE WAste] ALda = = AX|7F 7] witol ),
UE ZFA| GNSS #2171l el & 7F A2 = 3

L
ol
oz
o ok
\4
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[230] T UE UE YA golvhH o 2 A4, a4 &3 7| A 5o A ID T2 % UES o

[231]

[232]

[233]

[234]

[235]

[236]

[237]

A
N AR E Tpofet o A AR, Tho] A RE O 2 = UE7} A4 £13] oW vete] 9
£ gpofstrlol = F8 23 o ok whebA], 3GPP ¥ 8] 2 18941 = NTNE ©|
23k UE 9 #] <21 A=} (network verified UE location) & +=2] 3}aL 1t} =5, UE7}+
B9l $1X]¢1 UE GNSS #4171 & 853 A7t frishA] rhar dvhe] = 25,
HES A= UEAA AT Aas 32 3

$HH, @Al 3GPPoIlA =9 Fl U E 437}UEH‘]§‘7J%3}% W, A=
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