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920 MHz-band Low Power Communication Test
for IoT Utilization at Syowa Station, Antarctica
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Abstract:  LoRa communication protocol using 920 MHz-band has been opened to the
public for Internet of Things (IoT) application and a wide variety of telemeter usage since
2017 in Japan. It is expected to be used for collection of scientific observations and
monitoring data at Syowa Station. In JARE61, we have investigated the radio environment
of the 920 MHz-band, and its possible impact on the ongoing scientific observations in
Syowa Station. A member of the wintering team carries a handy transmitter in the nearby
area of Syowa Station, East-ongul Island. The transmitter sends GPS location and time
data to the receiver (LoRa gateway) located at the roof handrail of the observation
building. Six surveys have been conducted, and we confirmed the reachability of the radio
signal in and outside of the Syowa Station. The possibilities of the 920 MHz-band
application have been suggested to use monitoring station infrastructure and scientific
observations.
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920 MHz 5 %5 1% 2011 4E X V) 920 MHz 4 O I B $ % Fialr JL e AS I EEAL X L, 2017
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L7 HE O R LAMT b NBIFEICE 5 T & 72 (ARIB STD-T108, 2019). AHFZE T3
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Fig. 1. System Configuration.
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Fig. 2. Slave device used for the survey.
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Fig. 3. Gateway device installed at the outside of fundamental research Building.
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YR ) WERE D OMINEEMEER LR E5HO R Y T =2 KROBICHELE 7 >
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TR L7z, CTF & Ferrari HIC X o TRES N T T v T4 Y 7B TH % (Ferrari
etal, 2011). CTF OFBINZR I, Wk, — K287 v b & ZEHAEICHR%XT 52 LT
F=FRERELTWLE W) HICH D, D L) bk — FOBRGAAT 254, @HET
HII Ty PHPHELTLEFNVETOERITE R, LA L LoRa@BEHFRITBWTIE,
#)3dB OEFHMEENHIUEF ¥ 7F v BRI K ) ZEMTOMMAIEEE 25 2 LUK
ENTwb (Liao eral, 2017). CTE T 75 v 714 ¥ ZI2& ) J — R OEKEE 2 B4
WEToTBY, MESA IV ECRAYEETEZB 22 LRMERILTL I L
THEMBENZEILC0A., SHICHHK — F2BINTA5720THRy NI =27 %2 KTE
B2, SHOBMERICINT 2Ry VT — 7 EELERH IR D,
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Table 1. Reachability a’ataformat included in the CSV file.
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lhop H %15 SNR[dB]
HR kA hop K 0 or 1
T e R GPSTF — %
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R 2 T Y OHERHM.
Table 2.  The valid range of data.

&/AME  |RKRE
Z:3 2020 2020
A 1 12
5] 1 31
i£3 0 24
oo 0 60
% 0 60
MEEE (BE) -72 -65
R () 35 42
=& (em) -1000[ 100000
R 1 40
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L 72K CHRAEHEL ToO T E GW M OBEE RO E Z 4 EITV, ZORE» S
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41T, PO BINIIAR P ELRICS 53N 20, Bl X 2 BBk L
SN 1 HREOKRB AW FETH % &KW L7z

BRRIZEHA S 2 A » VBRI T ) 7B X O v 7 VB TEPBE§ 2354108,
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RIS NTE Y, ZoWFizhikiEo 2 2P H okERT L Lz, M5 3R
RE SN LAN R 7 7 — ISPk 2 B E L2 T2 5 L2 0Th b, BoRIL
DEFBHOEEZ 43 4m b Y, HF Y I VENOREHRTH 5.
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Fig. 4. Relay device installed at the Miharashi Rock.

5 BOELICERE S h -k
Fig. 5. Relay device installed at the Hachinosu-yama.
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HHEEIL (SNR) 2K 6 (A), (B) BLUY (O) IZhZhIRT. Dk, KR EZRT
BIZBWCHEIC T =7 2Ry &T 5.

EARBHIBEA S RB LAWY 7TIZBWT, SNRAELIETLTWAZ EDN 505,
I Rz o TRWHIPITT — s 2B 6N THBY), WA Y 7VE ALY 7 LR
NAHMBHNICB VT, BBORQARKZBEEFHRENGON TS, RES LAB XU
FFMELBICBW T D TG CRIEIZETETCWDL I LR TE 220, AlS LA
NOHRREERE A T)TH D LW TE 5.

55 2 WIFHARI, 2020 42 J 20 HIZEM L, EHMUEHE R 5 MF/MNEZFEH L, A L0,
JaWNAE, Aedkil, 2IZLihs, HAE V7 VEOFHRICEDLVHIETHAEZ T2, 20
BRSO NRRE R 7 ICENZIURT. BARBIIB Sk b @ Bar <, B HE 2 km
3 EDOWEEND HA, ZEBEL, —130dBm % FTRIZERETHRL, 255 LTTF—40D
SRV TH > 7. ZEHMEAIROREC R > TWDL LY 7T, ZETERVIELTS
K BHo7eZZRBRLTBY, BELT— Y HMENPBOTHEETH 722 L2vbrs. Ft
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Table 3.  List of the survey.

PR RIS Z] |44 T e )

WEE S A+ oD ) A 2 BT — 2% | 7— 2% | H5hE
1 2020/2/8 | 6:47 11:39 | Heih 3= 30 1588 1110 70%
2 2020/2/20| 10:13 12:51 |MA > 7V BEESY T 2335 1453 62%
3a 2020/4/28| 10:04 12012 |HEH = FREL BN R 725 675 93%
3b 2020/4/30 | 6:34 8:25 |[#A v Z BT Y T 437 388 89%
4 2020/5/5 | 9:18 12:38 |& o DML —MERKET 365 329 90%
5 2020/8/12| 9:27 14:33 |& oo XL — 971 906 93%
6 2020/10/8| 5:01 14:53 WAV 2 VE 4252 4075 96%
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Fig. 8. 920 MHz-band reachability data obtained by survey #3.
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Fig. 9. 920 MHz-band reachability data obtained by survey #4.
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