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(57) Abstract: The present invention relates to technology for estimating
the location of a terminal using artificial intelligence and machine learning,
and provides a method for estimating the location of a terminal and a de-
vice therefor, the method comprising the steps of: receiving two or more
reference signals for location estimation from a plurality of base stations;
inputting channel impulse response (CIR) information, estimated on the
basis of the reference signals, to a preset artificial intelligence model, and
thereby extracting location estimation assistance information as an output
value; and transmitting the location estimation assistance information to a
core network entity.
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multiple access), OFDMA (orthogonal frequency division multiple access), SC-
FDMA(singlecarrier frequency division multiple access) %=+= NOMA (non-orthogonal
multiple access) &2} &> TFF 3k th st 741 5 & 7]smol 4849 5 Uk &
71 ofvlehi= 2R o} 2 3GPP, 3GPP2,

WiFi, Bluetooth, IEEE, ITU & B8 541 o] 7] ol A Al g shs= 2 Aol 8
E2 71e& o) 4= Q). o & £9], CDMA= UTRA(universal terrestrial
radio access)} CDMA20003 &2 F4 7|2 7-dE 4= At TDMAT
GSM(global system for mobile communications)/GPRS(general packet radio service)/
EDGE(enhanced datarates for GSM evolution)®} & 54 7|2 &= 4 )
t}. OFDMA = IEEE(institute of electrical andelectronics engineers) 802.11(Wi-Fi),
IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) &3} & FA4
7142 ¢4 4= v} IEEE 802.16m-2 IEEE 802.16e2] %13}, IEEE 802.16¢
of 7|Qkgk Al ezt ol 519] % 34 (backward compatibility)E A 33+l UTRA
+ UMTS(universal mobile telecommunications system)2| & *-o| T}, 3GPP(3rd
generation partnership project) LTE(long term evolution)+> E-UTRA(evolved-
UMTSterrestrial radio access)& AF-&3F= E-UMTS(evolved UMTS)2] A2 4, 5}
gke] H o] 4] OFDMAE | &3} a1 A} 3Fe] o) A SC-FDMAE #)| &3kt o] ¢} 7
ol & AN ES AA ANHAAY et T4 HE Vel 48E
A AL Fol v &5 AdE T4 HE Vel 48E 5

S, B A A o A o] T A S Al 2R A VA = TS g )
= A S BEE A ek AAE oulshis 84 id 24, WCDMA,
LTE, NR, HSPA ¥ IMT-2020(5G *=+= New Radio) /| 4] 2] UE(User Equipment)
= =&, GSMel| 4] 2] MS(Mobile Station), UT(User Terminal), SS(Subscriber
Station), 41 7] 7](wireless device) 5= FF ¥ &38}+= /d o= A ¥ ofof &
Aottt o, @b ARG ol wpef AvtE E3f 2 AbgaE F 7177 4
I QAL VX B4 Ao A, A e A A RES Eaeh
o

= A~ A= A~
W T RGN %S 54 1S

AR T2 e 5 vk w3, V1A & H E-41(Machine Type Communication)
Al =gl o] A -0 71 A FHf Falo] ¥ w5 T4 BEE BAS MTC @i,

<

2M @, URLLC & 55 ov| e 525 Qlt},

2 gAY 7 A= i AL Y EL A SHoA g B4 S A
=5}, == -B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power
Node), 41 (Sector), #}°] E(Site), T} %3 & B 2] 9|}, BTS(Base Transceiver
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System), 9 M| 2~ 3 Q1 E (Access Point), /A E (A & &, SR FENE, 41532941
E, E521¥QE) 2y o] == (Relay Node), W7} A, v 7 & Al wlo] a7 Al 3
F A #AE A RRH(Remote Radio Head), RU(Radio Unit), 2~ Al (small cell) 5
S AN A GAE BT RS S ol L, A T o<l
°] BWP(Bandwidth Part) S ¥ 3}3}i= o u]d 4= it} o & A A g
9] Activation BWPE- 21| & 4= 91t}

ob b CRFE A st o] go] AL Alof 3z 7]
A% 3 717] Sye1% AT 5 SITh ) A G BRAA o A, L
A mpola 2 Al sz A AE Al A& Asmall cell)S Al &
ALk, 2) B o] 1 A A)E A A 8 5 Yk Dol A 2] =
£ A0 S A o ACIS 1 F0 9ok

o

Oﬂﬂ Iﬂﬁ}. 2)°ﬂ A ARG
FAlst A S48 H = A
VA Ao A A(Cel) 2 F7 22
T 921 E I E(transmission point £ transmission/reception pomt)ETH 4
¥ = Az e A A E 7HA = 24 WS- I (component carrier), 71 H-A QI

= A% eule 5 9]

A3 21 (Uplink, UL, 3= 41920z @ol oo /14502 tlole & $4
= 928 olu) sk, 5k A (Downlink, DL, 4= U89 F)3= 7] x]%oﬂ 9]
2 oY E F2l8k= WA S o vttt 518 A (downlink) & U5 %
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(uplink) = oM Tz $72] ER1EZ 9 T2l EE 32l A2 E ou|e
ATt o, staFE Aol A F217] = v S74 ZAE AT 7 a1,
A7 = e AREA 5 vk e A Aol A= v R

o] g2 FolE =y

9} &} 8k ¥ A1 =, PDCCH(Physical Downlink Control CHannel),
PUCCH(Physical Uplink Control CHannel) 5 % &= A|o] A2 & F-3lo] Ao A
B & &415}a1, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical
Uplink Shared CHannel) & ¥ 2 dlo| B A d-& 7435t tlolH & &4l §tt
o] &}l A = PUCCH, PUSCH, PDCCH % PDSCH & ¥ -2 A1 ¥ & 53 2l=7}
44=A %] 3= 4} 8-S 'PUCCH, PUSCH, PDCCH % PDSCHE A%, =218t} = &
B2 % 7] 8H7| & gk

A& P gats) atr] el ol stell A= £ 71<8 AHed& 3GPP LTE/LTE-A/
NR(New RAT) &4l A| 2~81-& 952 V] mal 2|7k & 7|4 S3 o] ajd E4l A
gl A §hE = A2 ol T,
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3GPPel A i= 4G(4th-Generation) 521 7] <50l t) gt - o] 3] ITU-RE] Z}A|TY
T A& 7= QAR 2hE=7] 9]¢ 5G(5th-Generation) &4 7] &2 7l
gho}, A4 2 0 2 3GPP= 5G §4] 714 & LTE-Advanced 7| %<& ITU-RS| 8+
Abgtol gk3=o] gk4F Al 71 LTE-A pro®} 4G 541 7| & 3= ) 9] Al 22 NR 541
71428 N3} LTE-A pro®} NR2 2.5 5G 541 7] %S oJu]dl= A0 &2 o
st = 54 B4 7leE SASE 257 obd A9l NR2 S4H 2 56 5
2 7e& A gt

NROA 9] &< Al ube] Q3= 71E 4G LTEQ] Al vbe] QoM A, A&k, 18]

M2 HEE ol tigh a1 & F7fsto] st 52 Ay e o & 7‘49]3}13\9—
™, 1] 2~ ZH o] A eMBB(Enhanced Moblle Broadband) A 48] @, -2 wid
S5 7HAH G2 el A H o v o] E ¥l o] E(data rate) 2} B] & 7] 2] A

Z-0] Q ¥ = mMTC(Massive Machine Commumcatlon) AU 2, & Al
I A E Aol 88 AL a1E o] m A S A9 54 9+ URLLC(Ultra Reliability and
Low Latency) A| 12| . & #] 13k}

ol gt Al 2] Q& 5317 § 8l Al NRS Al 2% waveform 2 Z & -3 7|
=, S A A& X (Low latency) 7%, 23173 t S (mmWave) A ¢ 7<=, ek
3 34 (Forward compatible) #| & 7] = 0] 485 F4 52 A =8-S 7| A gk}
£-3], NR A 228l o)) A 3= <= WF8F(Forard) = 34 & A 3-8} 7] H A FAd 59
o A theFet 712 W3t E A A8kl Ytk NREY F8 7|54 572 ofgfj ol A

1 B A o) 7h A8 9l NR A28 3 T2 E heka ) A E

l-rl
i
el
N

3, NR Al 2281 5GC(5G Core Network) 2} NR-RANI}E &2 -
F-¥, NG-RAN A8} 3 HH(SDAP/PDCP/RLC/MAC/PHY) 2 UE(User
Equipment)®l] o] ¢+ A o] W H(RRC) X 2 EF F 3 A 33F= gNB9} ng-eNBE
2 FAE T gNB 43S 3= gNB9 ng-eNB= Xn Q1| I o] ~ & 3l 45 A2€
Ul gNB2} ng-eNB+= 47} NG Q1B o] 25 F-3 5GCE A A} 56C+= @
& 2 ol 5A Ao 75 52 Aol HH -8 Hdsl= AMF (Access and Mobility
Management Function)$} A} tl o] g o]l Ao 7] 52 @3} UPF (User Plane
Function)& ¥~ 33t 7432 = 31th. NRol| A = 6GHz ©| 8F =3t o & (FR1,
Frequency Range 1)} 6GHz ©]/ =3} ] 9 (FR2, Frequency Range 2)°f ol gt %]
o v J.ﬁPﬁLﬂ-

gNBi= WM E NR AFS AL B R Alo] B ZEES Fks AlEs)
& oW 83, ng-eNB= Y2 & E-UTRA AR8-2F 3 & Alo] s =
W& A FshE 71 A g o n] gk}, 2 A A o) A 7] Al shE 7] A2 gNBR ng-
eNBE ¥ 43l ou| & o] g5 ofof 3l H 2ol u}e} gNB Hi= ng-eNBE -1
sfel A1 Q etz olu 2 ALeE S 1.
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<NR #o] B F wr Eel 4] 2 2 +Z>

NRON A &= sl A A F-2 913l 4] Cyclic prefix & AF-8-3F= CP-OFDM $Jjo| E.
AE3aL, g A A58 91841 CP-OFDM *+= DFT-s-OFDM & A}ﬁﬂ
M 7] %-& MIMO(Multiple Input Multiple Output) ¢} A 3}o] g-o| &}, =&
3 A A B AV E AR ¢ vk ARl S 7HA AL 8l

o ﬁ i) ulF;l
LA
g
i

ROIAM = A3l 37k Alve] @ H 2 dHolH &5k, A A%, 7 g A
877 A oI o) 2|9 NR A2 Sk T3k

bhol il e 8 @ AR BAH 02 MEAY W et o
£ &9 7™ & & Al (numerology) 71Wke] A 2hel& &
ﬂ%aﬂ “d (multiplexing)3t7] 913k 7]z o] Al k] At}

T-A A o2, NR A% 3752 A = A B 7] 2] o] {4 (sub-carrier spacing) ¥}
CP(Cyclic prefix)ol] 7| Z38te] AA =™, o}l 7 139 o] 15kHzE 7|22 u 4k
o] 29| A= Lo R AR H o] A=A 0w MAHT

*1]

n A B FfE] o FHCyclic prefix Supported for dat|Supported for sync

o
&
Z,

rru

4o Mo o
S oft 1k
_[\l

o O £ off

_lZi M 42

10

HU

LD )
HU

Ve a h

0 15 Normal Yes Yes

1 30 Normal Yes Yes

2 60 Normal, Extende|Yes No
d

3 120 Normal Yes Yes

4 240 Normal No Yes

91 3 13} o]l NRO| s & el A= A Bl gl o] kAl ute} 5s7hA = id 5
ATk ©]3= 4G T2l 714 F Skl LTES A Bl g]of -4 o] 15kHz = 174 ¥ 3=
A= zpol 7k Qltk, T A 2 o 2 NRoA do] B A4S Al A= AE
el o] 7+AL 15, 30, 60, 120kHz0] 31, 7] A& A% 934 AF&5 = A B 7
glo] 7FA-L& 15, 30, 120, 240kHzo| T}, T3, 84 CP:= 60kHz A E.7) 2] o] z+A 9
v A G-} shH, NRoA o] Z 8 Y - & (frame structure) = 1ms 2] & U 3t 4 o]

= 7FA 3= 1070 9] A B3 9] 9 (subframe) O 2 T4 ¥ 3= 10ms ] 4 o] & 7[R &=

@ ¢ (frame)©] A o ® e}, shto] L9l 5mse] B} T Q] o bd = 9le
M, 7F 8% e 912 5/l o] M L 9l R 15kHz A B 2o 1hA <
750l shvte] MBI Qe 179 &R (slon & & A 55, 7 SRS 14719
OFDM 4! E-(symbol) 2 -4 H T},

T2 B A7 A 8E i NR A 2Fo A 9] 2| 25 dsly]

9% wolr.
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T 28 Fxed, £58 = Ccpel 45l 7@%40;%147M OFDMNH;E;
T E Y, S50 ARE QLo A o)z AMEA e o] 1A ol whe} D

AT & Eo1, 15kHz A BA gl o] (P& 7HA = i S el A o] A 9o &%
Ims Aol = MHE L Qe At Aol 2 -} o] 2 e, 30kHz A B0 &

o] A S 7HA = T E el A 9] Aol £F-2 14711 2] OFDM Al & 2 -4 ¥,
0.5ms®| Z o] =& spi}o] A H E3ol 23Hd 5 vt Fo 4B
gl Zyole 1A E /\]7}7‘401 JEA a1 Aol uw HFRL AE o] R A

Z

ol 5]o] Al s elof $b240] kel A<k 21017k stekl 5 e

TMé%
all
z\ljﬂl
12

3H NRE ~A|=H o 7|2 A9 s &30 2 Aojslar 4 F7re] A4 A
AE TAA 77 HElA vy &3 (= A H &35 5= non-slot based schedule)

!

T EYsh B2 Augelo] (FA & AFgEhH st £59] o7t ek
sto] grolA] 7] Wit - el A o] HE A =Y F ATk Y SR
T Al H E3)2 URLLC A 2] of tigh a8 421 A& 93k 31 o= 2,4, 77
AE G =2 A FH o] 7Hs s

E3H NRE LTESF o] AaFd A 2 staFd A 29l &g shube] &3 W
A A E R ottt HARQ Al & & Al A &3 el A vpE
HARQ ACK/NACKE 418 = 3= &% 727 Ao Hglem, o] gt &%
x5 A7| 3 EH(self-contained) T2 = HHslo] A

N

(]

NROIAM = Z 256709 &3 & A1l 2 EAE% AAE e, ol F 627
o] % E o] 3GPP Rel-1591 4] AL&Ht}, 3, T}t 250 23S FallA
FDD H3= TDD X289 & 74 sk 8 Lalld 728 AU @t ol & 59, &
Fol 8o RE SFYAR AYHE &% TR A B BE YR A
B SR PE A AP UL FFYA el AT &% 728 A0

N

6 2 NRE Slole] Aol o o o
st} whelA, 71 A =S S5 Y A /\] }(SFI Slot Format Indicator)& ©]-& 5}

Ag
il
i
2
Mz
2l
i
9
b
m
o
o,

o o] &30 g A SEQA, AFH A SFENA] = ZYAE E£32¢
A& gl 7 vk 71 A 52 @ 54 8 A|(UE-specific) RRC Al 19 2 &
A A o] E o] Qdd AE SFIE o]-§3lo] A A|SFo 2 M £33 EulS A A

3k 4= 21 21, DCI(Downlink Control Information)E =34 &% & 7 2] A&}
RRCE E-alA A4 = A= AA e 75 9.

<NR =& A4 >

NRol| A ¢] & 2] A} (physical resource) @} & 3}of, | Y 32 E (antenna port),
A 18] E(resource grid), AH 2 A~ (resource element), A% &= (resource block),
] & & 3} E (bandwidth part) 5 ©| 312 ® T},

HEIV L E &= QEH U £ E 4] A Eo] H}Q = Ado] Fdg
/‘L/] tE Al o] FHkE = iH HEE‘H = RS Aot st ¢hH|

“d (large-scale property)©] T2 ¢F

Eﬂ FE ] AEo %‘ﬂﬂ% jﬂ?—ifﬁ%ﬂ‘ﬂ T2 ZF D= A5, 2 719 <k
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