A% T2 AZE o€ AU Localization 7|

ZER R

dbgls15@khu.ac.kr, howrhee@khu.ac.kr, to6044@khu.ac.kr, ekhong@khu.ac.kr

Localization Methods using Signal Quality Indicator

Yuvin Kim, Jong Seok Rhee, Hoseong Choi, Een Kee Hong
KyungHee Univ.

(e}
a

I.A 8

A AF3lolA] localization 7]&< W§- F083 4TS
TPtk bAoA Al~" B B4l &5 TR 5
st 71e FofolA dAFHo|th. 53] 5G, 2HIEE,
IoT 7171, 2 8 AH & g 7|& EopdlA
A2 AR AFAHLE AEA AP Ae AAsI
Az"e] g&Ads T T3, T 71719 S7k=
olg] Ay Ao A9 localization & &F #TF, 9=
ABj 2 5 o] EofellA Tk geks s} [1].
A4 EAH o2 AEE = localization 7|Holl= GPS,
Wi-Fi, Bluetooth, UWB(Ultra-Wideband) %°] it}

GPS + A9 AN Hold Hx F4 FEE&
AFEA T, Aol E B AR A AT
748tk Wi-Fi 9 Bluetooth & Atjzoz =3
Hgo2 73T 4 oy 4s Hd 2 F¥8= AV}
FEAet [2]. UWB 7]l&2 s AUt 9% FHo]

7bsetARE, 5% Hl&o] Erhe o] Qi) [3].

o]z 7]& localization 7]He ¥AE FE3FuAl,
2 =RdAe 3 MEYIAgA AEEE s E4
A13#Ql RSRP, SINR, RSRQ & &3 AN=&
localization 7]¥H& Aorslt}, o] WL =
st=dlo] Fxb gle] 7l WEYA JdxHE 8319
8-S Axg Rk ol fARFTE 1HASEHE
Wels ERE gt mepa B =S v &40 SH
A BFo folde& mHste] AlZE  localization
S AEetA = At

N

I EE
A, A5 F4 AR

2 oERdAE o AE F42 ARE o] &35to
gue 9AE st AgH A5 F4 Ans

=
RSRP(Reference Signal Received Power),

gEdd A& F4 A E;A RSRP, SINR, RSRQ 9 4F #& EUIE heatmap & AN L o5 T3
12 ghdoz 243 4 Q= J|HS s, AotE 7He god AU s £ HdEZHYon
o] 2 5t localization 7| o249 715AS AT

SINR(Signal to Interference plus Noise Ratio),
RSRQ(Reference Signal Received Quality)©]t}.

RSRP = 574 A9 reference signal 255 $4149
A8 & Uehdl= AlE F4 X xold. o= A9
ZEs Hrtske W AMEEW, 53] cell
ction % handover IHoA FL AER
Attt SINR & 25 of Hd 2 F5 vEe|th
FAlE Az FE O RE S Aol vlE gk

>

w
ok rr oo @ folr 1
i

= =0

A

[«

=
FA & YEeElAY. SINR ©] #&55 4259 F2o]
A& ulsh, deolH HF HEeo gl
S " HTh RSRQ = RSRP ¢} RSSI(Received
Strength Indicator)?] HIZ 23 F4S
A Folt}, o= UESLAL AdbHQl HFs
sk, ol =& AT

g
als

O

-So]:

o N ol O U o oy
N 09
- 3
o s
Ir

i oxl

o o
e r
=
ol
ko
ol
12
i)
o

4 o >
o M fob

B. 4% 374
A&ES APt e a7 1 oA Rolugr|m <
56m * 37m =7]e] dAFAola, F 4 7f¢ RU =
&AL AFe 3 FolM F 43 AN AHES

25
T2A AASYTE. 1 F 24, 35,36 (HL Z9]0]



278t ALt 72+ K@ A 30 %37+ RSRP,
SINR, RSRQ & 374331, HAHs 7Ise=
dlolEl o] 25 A Z&F %t}

RSRP Range

-60dBm™~-80dBm

-81dBm~-90dBm

-91dBm™~-105dBm

-106dBm~-120dBm

-121dBm~

SINR Range

30d8~

21dB~30dB

16de~20d8

11d8~15d8

~10d8

RSRQ Range

-5dB~
-10d8~-5dB
-15d8~-10d8

-17dB~-15d8

~-20dB

78 2 A2 dlo|g 7|9k heatmap (a) RSRP, (b) SINR
(c) RSRQ

X 7]%t localization 7]

1= 738 N3 F2 ARE ugoe=
ot A5 FAste dugEs MEsich WA
7 AR FAHE AE FE AEY ;e dHolH
wojzo]  AZste]  heatmap = AFIATHLH

2 F2). 1 F ey ANow Z4H A5 FA
Axe) @& Qe wol vlely wlelxel 2 A

H
Hlaste] xpolE Aatsth 1 & 1 e nlgo=
Aol M AL A9 N e AHE AEste] 7}
Aol HaE Atstel fIAE FAEIA o] M
s FA AxY A BEE o]&ste AE
FAstE R, 7]E9] localization 7]Hel Hld] F712 <
%] "] o] WAYsLA] ero}

2
ol
ol
o
J?i
9
K

o

X o
[

o

in}

&

o ot Me
w

Er&ﬁ
Nf_ﬂ
U
Euu)
o

&Qm
o B
. tlo rIF
© 4 1y B

N

iz
o
w0 e, Y o oot

)
1)

32 Y o

f

FoAA 9xer e ARE
0%= EbT 227t wAe 2%
Molshel B Qi 91 Aus w
35 HoFQITh 30, 38 W9
=d, °o¥s FEe 7 Aol
22kl Cell-ID & ©]&3+4

Bl AREE U 5 e

fo ol &5 o

—>|4—'40_\.4‘ oy
B o

s

= 12

o ®

32
iy

o

o
fpO X rll B ofN 2 2 2 o

il

‘W‘ R o,

N
)
X
W N Ho
[o i ob

Ho
E
o,
o
il

B =FdAMe dEAA AE EFF A H#EQ RSRP,
SINR, RSRQ & &8&3 AM=Z2 localization 7|H<=
Aotstdtt o]& Fs| 7]1¥  localization 7|9
TAE | Aste], H§ a&Holn FXRFIF &olgh
Wets AAgth A9 A3, AAE 7IHS oF 80%<
2> AYgEE B v dF A HolA Ak
MAs7] f8 FE AFeANeE o B2
el A3t Cell-ID & #2 F7F HSE
Nde] &g sttt Fx

o, MY
dot R

X B o Hy
b &
o N

ool T oM 2
i 1o rot 2

£

Actual vs Estimated Positions

43 4 —— Estimated Positions
414 @ Actual Positions

Position

ANMTAORBNGHNMTNGNGAD NN NONDRCHany PEFE=tl
HHHHHHHHHH NNNN NNANNA PR mAMTTS

Measurement Index

ACKNOWLEDGMENT
R dATE e RESAE 3 AR E
Bl gk ICT ATFAEH S A G A4
W2 SRS (IITP-2021-0-02046%)

“o] =t 2024 X AN-(IEVIE A BE AN
Ao AHEA7|EH7o ARFAEE7] =
TATEATAY ADS wrol FgE ATl
(N0.RS-2022-00207387, 5G Open RAN 7]8F %58 ]
EHa &gtold 71+ i)

ut

ZaEF
[1] Qi, Lin, Yu Liu, Yue Yu, Liang Chen, and Ruizhi Chen.
2024. "Current Status and Future Trends of Meter-Level

Indoor Positioning Technology: A Review" Remote
Sensing 16, no. 2: 398.

[2] H. Liu, H. Darabi, P. Banerjee and J. Liu, "Survey of
Wireless Indoor Positioning Techniques and Systems," in
IEEE Transactions on Systems, Man, and Cybernetics,
Part C (Applications and Reviews), vol. 37, no. 6, pp.
1067-1080, Nov. 2007

[3] F. Zafari, A. Gkelias and K. K. Leung, "A Survey of
Indoor Localization Systems and Technologies," in IEEE
Communications Surveys & Tutorials, vol. 21, no. 3, pp.
2568-2599, thirdquarter 2019

[4] 3GPP, “3™ Generation Partnership Project; NR; Physical
layer measurements,” 3GPP, TS 38.215 V18.2.0, Mar.

2024.



