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ABSTRACT

As various technologies using location information are studied, their importance is increasing. This
phenomenon applies equally to LPWA communications for IoT, such as NB-IoT, as the upcoming 5G
commercialization. However, the typical NB-IoT signal has a fundamental limit of wide sample interval in
OTDOA based localization due to narrowband and low sampling rate according to Nyquist’s sampling theory. In
this paper, we implemented an OTDOA based localization algorithm using NB-IoT signal and proposed a method
to reduce sample interval by oversampling to overcome localization performance limit. In this paper, we propose
a sampling rate which can satisfy both the localization performance and the power consumption reduction by
analyzing the distance estimation performance from the base station to the terminal and the OTDOA - based

localization performance in the multiple base stations through MATLAB simulation.
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Fig. 2. Relation between sample interval and positioning
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2. AlEdeld W
ble 2. Simulation parameters

Ta

Parameter Value
Bandwidth / Subcarrier
spacing

180kHz / 15kHz

240 | 1.92 | 7.68 |15.36(30.72
kHz | MHz | MHz | MHz | MHz
Number of subframe 10

System Sampling rate

Inter-cite distance 1500 m
Number of eNB / UE 171
antenna

eNB transmitter power | 46 dBm

Path loss model

(d in m)

Thermal noise density
Number of PRB / PRS
occasion

8.1+ 37.6logd

-174 dBm/Hz

1/1

E 3. o= deld Ad B4
Table 3. Multipath fading channel profile.

of stnz AHHE ansfopgict. s AE EPA ETU
Tz sohlekd Al el 4d5e] ADCE Excess tap Relative Excess tap Relative
ARgslodof s, AE 4 ek UE AXEEE delay (ns) | power (dB) | delay (ns) | power (dB)
0 0 0 0
1. AEE Tkl i AE A 30 -1 50 -1
Table 1. Sample interval according to sampling rate
70 -2 120 -1
Sampling rate Sample interval 90 -3 200 0
240kHz 1250m 110 -8 230
1.92MHz 156.25m 190 -17.2 500 0
7.68MHz 39.06m 410 -20.8 1600 -3
15.36MHz 19.53m - - 2300 -5
30.72MHz 9.76m - - 5000 -7
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