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Measurement of LPWA communication coverage in NLOS environment
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ABSTRACT

LPWA has a small amount of data that can be transmitted at one time, but it can collect a very wide
range of information, so it is suitable for gathering information of apartment meter or collecting data
intermittently sent from industrial site. However, most of the application studies on LPWA are limited to
outdoor, especially LOS environment, so it is difficult to collect information for application to apartment
and industrial sites. In this paper, we have measured the communication coverage within the building,
which is a NLOS environment, so that LPWA communication can be applied to apartments and industrial
sites. For the experiment, LoRa module was created using sx1276, Class A was applied, and the spread
factor was changed for each layer. As a result, in case of spreading factor 7 that shows increasing error
and losses from the 7 floor, but the in case of spreading factor 12, the data could be seamlessly received
even on the 9th floor without error and losses.
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Parameter

Value

Device A

Device B

Frequency(MHz)

918.3

919.1

Spreading Factor

12

Bandwidth(KHz)

Transmit Power(dBi)

4th Floor

2nd Floor

5

N

7th Floor

&l

6th Floor

\-

st Floor .
a3 2. AEEE FME
E 2. SF 79 84 Hs
Average Packet
=["RssI | SNR Sucoess
@m) | (@B Recv | Loss | Error rate
1] -831 | 258 | 100 0 0 100%
2| -736 | 256 98 1 1 98%
3| -1005 | 21.0 96 3 1 96%
4| -1034 | 224 98 1 1 98%
5 -1035 | 22.3 | 100 0 0 100%
6| -1166 | -11.3 | 100 0 0 100%
7| -1145 | -339 | 21 71 8 21%
8| -1199 | -294 | 71 24 5 71%
9| -1267 | -32.5 0 95 5 0%
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H# 3. SF 129 84l M=
Average Packet
=[RsSI | SNR Sucoess
Recv | Loss | Error rate
(@Bm) | (dB)

1] -902 | 29.8 | 100 0 0 100%

2| -782 | 340 | 100 0 0 100%

3| -80 | 388 | 100 0 0 100%

4| -1016 | 286 | 100 0 0 100%

5| -1130 | 134 | 100 0 0 100%

6| -1116 | 17.8 | 100 0 0 100%

71| -1191 | -11.0 | 99 1 0 99%

8| -1234 | -25.7 | 100 0 0 100%

9| -1170 | -3.22 | 100 0 0 100%
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