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Research of mobile wireless network type mid to long

range physical and motion transfer monitor device

Abstract

This research mainly integrates low-power, long-range radios through
mature transmission equipment on the market, adds the physical
quantity detected by the front end, and uses the bandwidth expansion
technology and image compression technology of low-frequency and
high-capacity radio to make high-quality Bandwidth continuous
images and various physical quantities are synchronously transmitted
back to the micro-integrator through the high-frequency network
channel. Finally, the remote monitoring results are displayed and
analyzed in the background through the public network (4G or wired
network). This equipment combines the LORA system of 10T
transmission and the UHF radio integrator to perform indoor and
outdoor transmission tests on the campus of Fengjia University,
Nantou Guoxing Jiufen Ershan and Nantou Xinyi Shenmu Village.
Finally, the transmission bandwidth and transmission quality are
Under climatic conditions, observe the outdoor test results for 1, 3, and
7 days (24, 72, and 168 hours), observe the overall transmission quality
and power consumption, and finally do an economic analysis of this
integrator (PWS).

Keywords: Low power consumption, Radio Transmission, Image, IOT
transmission, LORA, PWS
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Communication Medium Copper, Fiber etc. Air

Standard IEEE 802.3 802.11 family

Mobility and Roaming Limited Higher

Security High Lower than Wired. Also easy to hack
Speed / Bandwidth High Speed upto 1 Gbps Lower speed than Wired Network.
Access to Network Physical Access Required Proximity Required

Delay Low High

Reliability High Lower than Wired

Flexibility to change

Less flexible to changes

More flexible configuration

Working principle

CSMA/CD, operates by detectingthe
occurrence of a collision.

CSMA/CA , hence reduces possibility of
collision be avoiding collision from happening

Interference and
Fluctuations vulnerability

Very Less

High

Installation activity

Cumbersome and manpower intensive

Less labor intensive and easy

Installation Time

Takes longer time to perform installation

Very less deploymenttime

Dedicated / Shared

R Dedicated Shared
Connection
Installation Cost High Low
Maintenance (Upgrade) cost | High Low

Related equipment

Router, Switch , Hub

Wireless Router, Access Point

Benefits

* Greater Speed

e Higher noise immunity
s Highlyreliable

e Greater Security

® No Hassles of Cable

e Best for mobile devices

s Greater mobility

e Easyinstallationand management
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% 2-3 2G-5G it # &

2G 3G 4G 5G
A 1991 1998 2008 Fifd 2020
ngﬁ?%:) 9.6K/14.4K 64K/2M 50M/100M Faf& 500M/1G
EXWE FDMA/TDMA FDMA/CDMA FDMA/OFDM K&
MiEEA T 200KHz 5MHz 20MHz TRE
WS R

W AR
R ER Net ok}
FRH0 AR SR ER iy LR 1F 4K L

#98 FHD &5

BEMBA

Data
rate

1GB
100 MB
10 MB

NFC
100 kB ZigBee GSM

00ImO.1m Im 10m 100m Tkm 10km
Range
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RFID Bluetooth ZigBee
HEgiSE 1SO 18000/EPCglobal IEEE 802.15.1 IEEE 802.15.4
LF : 1258%134.2KHz
HF : 13.56MHz 2.4GHz ~ 868MHz -
s UHF : 4338£868~956MHz wlnez 915MHz
MW : 2.45GHz
\EEEss |P2P P2P ~ Star ~ Ad-hoc |P2P - Star ~ Mesh ~ Hybrid
@@EE  |4~424Kbps 356~723Kbps 250Kbps
el
> 256 9 256
B
— LF<0.5m ~ HF<0.5m ~
MBER | JHF<ism - Mw<ioom | <10M <300m

4 2-5 F IR L EIEAR MO R

EpEEEE IEEE802.11  IEEE802.15.1 |EEE802.15.4
BEEEAR) 35(ZA) 60 10-75
SR 11-54Mbps 3-24Mbps 10-250Kbps
BREz(Hz) 2.4G+5G 2.4G 2.4G

R RN B 32 8 65000
HAREZERS Star Star Mesh
2t & = H
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% 2-7 LPWAN 1 &

COMPARING LPWAN TECHNOLOGIES

26/36 Cellular bands ~10 Mb/s Several km High High
Ingenu 2.4 GHz 624 kb/s Many km Low Medium
LoRa 915 MHz <50 kb/s 15 km Low Low
LTE-M Cellular bands 1 Mb/s Several km Medium High
NB-loT Cellular bands 250 kb/s Several km Medium High
SigFox <1 GHz 100-1000 b/s |  Several km Low Medium
Symphony 915 MHz <50 kb/s Upto 10 km Low Medium
Weightless <] GHz 0.1-24 Mb/s | Several km Low Low
Wi-Fi (11af/ah) <] GHz 0.1-1 Mb/s Several km Medium Low
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M RRIEIE
CCD and IR Lamp

Rain Gauge
N

CEIESET e

"
ARDBRRBANMEUFTFER D 1% Satollite Indoor unit
BCHNEENMN  RENEHLH -

Using the C band satellite communication EABEE

mEXS
Satelite Antenna
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EBTHATERBALEETRENRHRE  HEARSDSRRA(0H
BHOOATFiET) - FH WA - WikidF -
The mobilized debris flow monitoring
vehicle maintains independent
power system.It contains the
generator (attached 100

liters fuel tank), 3KVA UPS,
the battery set-up, etc.

@ EEf %Mt T System

FEATEABAEEH
Bl G MERERS
O ARMBEIXE
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The mobilized debris flow monitoring vehicle picks up, stores, and
delivers data. The control center includes industrial computer,

video server, hub, remote power controller, receiver, etc.
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Aehie wEEA RSSI R-IA-\>-|<-E RSSI RX RATE
B1080P | TX | G | RX (Mbps)
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BO T2 -94 2.83 -96 3.46
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2 A_Rr 14 - - - -
T5 - - - -
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T1 =77 12.36 -79 13.02
T2 -88 71.23 -90 8.34
Bl T3 -65 22.75 -58 22.77
F AR T4 -79 11.96 -82 12.55
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T6 -69 12.05 -72 13.64
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X:0235249 | Y:2649415

Wireless 1 m <<

Status: MESH mode Enabled
Channel: 610.500MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote TX Rate  RX Rate ™% RX

& MACM‘“QSSL\S IP Address oo Rss| Modulation  Modulation

1 00:1b5c:00:2f:8b 192.168.163.16 -77 -81 9.10Mbps 13.65Mbps S5 160AM 1/2 5SS 16QAM 3/4

% #ER4S 720p 10fps % HEE4S 720p 30fps

sy s

i X #5854 1080p 10fps
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WiEeless 1

| Pause [R2Y

Status: MESH mode Enabled
Channel: 610.500MHz

Bit Rate: 25.27 Mbps
Associated: 1

N MAC Address IP Address

Local Remote TX RX
RSSI Rssl  VARate  RXRate  yoqiiation  Modulation

1 00:1b5c00:2f:8b 192.168.168.16 -71 -68 15.20Mbps  22.75Mbps SS 64QAM 2/3 5SS 64QAM 5/6

N X 5 720p 10fps

i F ¥R 720p 30fps
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Status: MESH mode Enabled
Channel: 610.500MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote ™ RX
N MAC Address IP Address RSS| RSSI TX Rate RX Rate Modulation Modulation

1 00:1b5c00:2f:8b 192.168.168.16 -101 OKbps  OKbps

N % R 720p 10fps w R TR B
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X:0234649 | Y 2648865

Wiieless 1 m <<
Status: MESH mode Enabled
Channel: 610.500MHz
Bit Rate: 25.27 Mbps
Associated: 0

Local Remote X RX
N MAC Address IP Address RSSI RSSI TX Rate RX Rate Modulation Modulation

N % #2845 720p 10fps Y EEREE L R
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Wireless 1 mlil

Status: MESH mode Enabled
Channel: 610.500MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote > RX
N MAC Address IP Address RSS| RSS| TX Rate RX Rate Modulation Modulation

1 00:1b:5c00.27:8b =101 0Kbps 0Kbps
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Y:2648508

%‘\fireless 2

| Pause |R3H

Status: MESH mode Enabled
Channel: 675 000MHz

Bit Rate: 25 27 Mbps
Associated: 0

Remote
RSSI

Local

N MAC Address I[P Address RSSI

TX Rate RX Rate

RX

TX
Modulation Modulation

A X 245 720p 10fps
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Status: MESH mode Enabled
Channel 610.500MH=
Bit Rate: 2527 Mbps
Associated: 0
Local Remote

N MAC Address IP Address o2 55

TX Rate RX Rate

TX 334
Modulation Modulation
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X:0233309

| Y:2648556

Wireless 2% m | << |

Status: MESH mode Enabled
Channel: §75.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

N MAC Address IP Address

Local
RSSI

1 00:1bc5c:00:2f:4b 192 168.168.17 -101

Remote X RX
Rssl XRate RXRate .0 iation  Modulation
0/0  4.55Mops
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rooss2 TN <<

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25 27 Mbps
Associated: 1

Local Remote > RX
N MAC Address IP Address RSSI  RSSI TX Rate RX Rate Modulation Modulation

1 00:1b:5c:00:274b 192 16816817 -101 0/0  455Mbps OKbps 33 QPSK1/2

N % #8545 720p 10fps A % 38 # 720p 307ps
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Wireless 2

| Pause IS

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote TX RX
N  MAC Address IP Address RSS| RSSI TX Rate RX Rate Modulation Modulation

1 00:1b5c:00:2f4b 192 168 16817 -101 0/0  455Mbps OKbps SSQPSK1/2
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Wireless 1 m o<

Status: MESH mode Enabled
Channel: 610.500MHz

Bit Rate: 25.27 Mbps
Associated: 0

Local Remote > RX
N MAC Address IP Address RSS  RSSI TX Rate RX Rate Modulation Modulation
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Status: MESH mode Enabled
I} Channel: 610.500MHz
Bit Rate: 25.27 Mbps
Associated: 1

Local Remote TX RX
N MAC Address IP Address RSSI  RSSI TX Rate RX Rate Modulation Modulation
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i X %854 1080p 10fps

e ﬂ#ﬁ(o&ap /afrs
pr ﬁﬁ’?’ /,[»MH;

3-19



it BRI IR R R B LAY
(Z )4 A iRl
1iRIEBES W

A RSGELREES A ZGAsd o s AR

IR AL ERE Aa PR PR DT o R
BB SR R 2T D s R

LN P18 L plgEz. TWDO7 = B A 34 BEF A 4 5
jg.@%%?ﬁ:iﬁ%»ﬂ‘s?ﬁ%‘g@rq\lﬁ - S G RLE LT N e

AR ¢ o WS TWDO7 ‘SR R » 7 i

ﬁi;,] ~ % Tgoogleearth | {8 & P& £ JRIZREEA b0 [B] F it Fr (2

B" o
=R
= Google Earth Pro - oIl
HEEE FREE WHE Iﬁ(l) i (A) *%Eﬁ(ﬂ)
vas ¥ o'l &S] (@[] (&

i [ xl&alm[s= FA

IRBIREER FOER

v s
v cry =
v D&
71 ¥ ER
v ¥ FBE
v GEE
41 & HES
R

‘ REFEATHEAR
]
324 ~
Q@ | » | =
v =
~ 8= FEEEEnE =
=

> P smmfnhbes

Y3 5
» @ = *EH

= iERE

> [8Ey 3D 3R
=i Googlekarth
4 fe - F 13 s
»

= EE ~ 2 /A5 2 0:93"IE IR WREEE 84 /NE

3-20



KRR R

1
Hele

)

Google Earth Pro = = =
HWEO REE SR TH@O FiEe meEa
v | O (Hos s < @& (&) ()

IRBPEER FOER

v = |
v B = roEuspE =
=
> P smmRbhes
v Hh75
> @ = AEH

Google Earth
o EEE [7/15 E3:3974E 1 RS 1.83 /88

Bl 3-6 # A& MMELPAR TR ABLE 2 R

50
#
#

2.5 RIBABLT AL M R Y

ARGUELRIGE LR B 4mie poR T R 5 e B RS H

P OALRHEF > TR UE ¥ R R S R

3-21



RS

i 2 g

L
=

=

o

4

2019/07/05 4 * +f (A B:) & @4 5 610MHz

X:0235266

Y:2602693

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote TX
N MAC Address IP Address RSSI  RSSI TX Rate RX Rate Modulation Mol
1 00:1b:5c00:2f4b 192 168 16817 -54 -62  2275Mbps 2275Mbps SS 64QAM 5/6 SS 6l

Wireless 2 EE << Wireless 2 <<
Status: MESH mode Enabled Status: MESH mode Enabled
Channel: 675.000MHz Channe.
Bit Rate: 2527 bbps Bit Rate: 25.27 Mbps
Associated: 1 Associated: 1
Local Remote T Local Remote T
N MACAddress  IPAddress e "eUO® TXRate  RXRate iR N MACAddress  IPAddress iel Boo TXRate RXRate oo
1 00:1b5c00:2fdb 19216816817 52  -43  2275Mops 22.75Mbps SSG4QAMSI6 SS 6| 1 00:D:5c00:274b 19216816817 69  -53  20.48Mbps 22.75Mbps SS64QAM 34 SS 6
wircless 2 | [JEETECRY | << Wireless 2 <<

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote T
N MAC Address IP Address RSSI  RSSI TX Rate RX Rate Modulation Mo
1 00:1b:5c00:2f4b 102.168.162.17 -47 -44  2275Mbps 22.75Mbps SS 64QAM 5/6 SS 6|

N E RS 720p 10fps

% HEE 4 720p 30fps

s t2¢c FaUER

2692
g1oMHz
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2019/07/05 # * +f(B ) @ #4F % 610MHz

X:0235294

Wireless 2

<<

Status: MELg! mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps.
Associated: 1

Local Remote

Wireless 2

Y:2602633
[ oo |

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Assaociated: 1

2275Mbps 22 75Mbps SS 64QAM 56 SS

™ Local Remote @
N MACAddress  IPAddress pod 'oug’ TXRate  RXRate oo | N MACAddress  IPAddress i pog TXRat  RXRate o ob
1 00:1b5c00:2f4b 182168.168.17 -57 35  22.75Mbps 22.75Mbps SSG640AMS56 SS 64 1 00:1b5c00:2f4b 19216816817 -61 56  22.75Mbps 22.75Mops SS64QAMSI6 SS
Wireless 2 << wireless 2 [ETERR | <<
Status: MESH mode Enabled Status: MESH mode Enabled
Channel: 675.000MHz Channel: 675.000MHz
Bit Rate: 25 27 Mbps Bit Rate: 2527 Mbps
Associated: 1 Associated: 1
Local Remote X Local Remote ™
N MACAddress  IPAddress 78 “UOS® TXRate RXRate oot N MACAddress  IPAddress el "EOC® TXRate  RXRate o obeo
1 00:1b5c00:2f4b 192168.16817 -68  -45

1 00-1b:5c:00:2f4b 192 168 16817 -37 -43

22.75Mbps  22.75Mbps SS 64QAM 5/6 SS 64

N % #EE 4% 720p 10fps

N % #EE2 4% 720p 30fps
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2019/07/05 4 # 44 (C B) @ #4 5 610MHz

X:0235195 Y:2602694

wireless 2 [T | << | wireless 2 [T | << |

Status: MESH mods Enabled Status: MESH mode Enabled
Channel: 675.000MHz Channel: 675 000MHz.
Bit Rate: 25 27 Mbps Bit Rate: 25.27 Mbps
Associated: 1 Associated: 1
Local Remote T Local Remote T
N MACAddress  IPAddress oo Tpoc® TXRate  RXRate oo oo N MAC Address  IPAddress oo TLC0® TXRate  RXRate o b
1 00:1b'5c00:2f4b 192 168.168.17 -63 -48  2275Mbps 22 75Mbps SS 64QAM 5/6 S 1 00:1b:5c.00:2f4b 192.168.168.17 -62 51 22.75Mbps  22.75Mbps  SS 64QAM 5/6 SY

Wireless 2 [JEZTEEN | << | wireless 2 [JIEFTE| << |

Status: MESH mode Enabled Status: MESH mode Enabled
Channel: 675.000MHz Channel: 675.000MHz
Bit Rate: 25 27 Mbps Bit Rate: 25 27 Mbps
Associated: 1 Associated: 1
Local Remote RES Local Remote X
N MAC Address [P Address ol Tpoo® TXRate  RXRate ol N MACAddress  IPAdOress ooy pogy  IXRate  RXRate o .|
1 0011b:5c00:2f4b 192 168 16817 -58 52 2275Mbps 2275Mbps S3 64QAMS5/6 S 1 00-1b5c00:2f4b 192 168 16817 -45 -44  2275Mbps 2275Mbps SS64QAMS5E S
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2019/07/05 4 A +1(D ) @ pijHg

< 610MHz

X:0235130

Y:2602895

Wireless 2

| Pause |23

Status: MESH mode Enabled
Channel: 675 000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote

@
N MACAddress  IPAddress oo "OUCE TXRate  RXRate oo

1 00:1b:5¢:00:2f4b 192.168.168.17 -68 -66  13.65Mbps 13.65Mbps SS16QAM 3/4 S

v

wireless 2 [JEZTE | <<

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote
IP Address RSSI  RSSI TXRate RXRate

TX L
N MAC Address Modulation  Mod|

-78  4.55Mbps 455Mbps SS QPSK 12 SSQf

1 00:1b:5c00:2f4b 192 168 16817 -74

Wireless 2 | Pause B3

Status: MESH mode Enabled
Channel: 675 000MHz

Bit Rate: 2527 Mbps
Associated: 1

Local Remote

RSSI  RSSI

T
TXRate RXRate  yoqjation Mo

N MAC Address IP Address

1 00-1b5c00:2f4b 192 16816817 -71 -79  9.10Mbps 9.10Mbps SS 16QAM 1/2 88 1

Wireles% 2

| Pause |

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote
RSSI  RSSI

-80  9.10Mbps 6.83Mbps SS 16QAM 172 SS QP

™ R
TXRate  RXRAE  yoguaion  Modul

N MACAddress  IP Address

1 00:1b:5c00:2F4b 19216816817 73

N X RS 720p 10fps

N % &R 720p 30fps

; o2a/30 KRHE
E> 602878
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2019/07/05 # ~ + (E B:) & @4 5 610MHz

X:0235029

Y:2603028

[yiretess 2 T | <<
Status: MESH mode Enabled
Channel: 675 000MHz
Bit Rate: 25.27 Mbps:
Associated: 1

Local Remote L
Rssl  Rssl TXRate RXRale yoquition  mod

-86 455Mbps 2.28Mbps SSQPSK 1/2 SS

N MAC Address IP Address

1 00:1b:5c:00:2f4b 192 16816817 -85

wress 2 I <<

Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1

Local Remote

RSSI  RSSI

™
TXRate  RXRa®  yoguation  Mod

N MAC Address IP Address

1 00:10:5¢:00:21db 192.168.168.17 -84 -83  2.28Mbps 2.28Mbps SSBPSK 1/2 SS B

wireless 2 [P | <<

Status: MESH mode Enabled
Channel: 675 000MHz

Bit Rate: 25 27 Mbps
Associated: 1

Local Remote
RSSI  RSSI

-85

ALS A
N MAC Address IP Address TXRate RXRate Modulation  Mod

1 0011b:5c00:2f4b 19216816817 -83 455Mbps 4.55Mbps S5 QPSK 1/2 S5 Qf

Wirelessl}

| Pause [ES3
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Status: MESH mode Enabled
Channel: §75.000MHz

Bit Rate: 25.27 Mbps.
Associated: 1
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Status: MESH mode Enabled
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Bit Rate: 25.27 Mbps
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455Mbps  4.55Mbps S5 QPSK 1/2 S5

Wirelehs 2

| Pavse |3

Status: MESH mode Enabled
Channel: 675 000MHz

Bit Rate: 25 27 Mbps
Associated: 1
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Status: MESH mode Enabled
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Bit Rate: 25.27 Mbps
Associated: 1
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Status: MESH mode Enabled
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Associated: 1
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Status: MESH mode Enabled
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Status: MESH mode Enabled
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Status: MESH mode Enabled
Channel: 675.000MHz.
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Associated: 1
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Status: MESH mode Enabled
Channel: 675.000MHz

Bit Rate: 25.27 Mbps
Associated: 1
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Status: MESH mode Enabled
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Azuretec” |

go the extra mile  /

A

LTE/4G Mobile Access

OLTR(G)-101

IP68 Outdoor 4G / LTE Router

Features:

>

>

v

v

v

V1.0.3 / Sep. / 2017

Highly reliable and secure for mission-
critical cellular communications

Provide flexible options to configure LAN/
WAN ports

Support multi-band connectivity with FDD
LTE/ TDD LTE/ WCDMA/ GSM/ LTE Cat4
Built-in dual SIM for network redundancy
Integrated dual detachable antenna
against radio interference

LED indicators for connection and data
transmission status

Industrial rated from -40 to +70°C for use
in harsh environments

IPv6/IPv4 dual stack and all applications
are IPv6 ready

Support various serial communication
protocols for rich connectivity

Enhance security and encryption for
authentication and transmission

IP68 Waterproof

Azuretec OLTR(G)-101 4G/LTE Router is a highly reliable

and secure wireless communications gateway designed
for industrial networking, Operator or WISP create their
own networks to share bandwidth with customers and also
for marine and coastal communication applications. It
supports multi-band connectivity including FDD / TDD
LTE, WCDMA and GSM for a wide range of applications
and vertical machine-to-machine (M2M) markets. To
enhance reliability, OLTR(G)-101 is equipped with dual
SIM that supports failover and roaming over to ensure
uninterrupted connectivity for mission-critical cellular

communications.

With flexible LAN / WAN Ethernet options, OLTR(G)-101
series allows you to customize your professional
applications in diverse environments. It also provides
enterprise-grade software features, such as Quality of
Service (QoS) for traffic prioritization, IPSec, OpenVPN,
Firewall security and so on. The device is administrated

via web GUI, Telnet, SSH v2 and HTTP/HTTPS.

Built for secure and uninterrupted operation in harsh
environments, OLTR(G)-101 series supports extended
operating temperature from -40 to +70°C and a flexible
input voltage range of 10-32V DC. OLTR(G)-101 is an
ideal cellular communications solution for heavy industrial
use.
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Specification

LTE Interface

FDD LTE: B1/B3/B5/B7/B8/B12/B17/B20
TDD LTE: B38/B40/B41

WCDMA: B1/B5/B8

GSM: 900/1800 MHz

LTE Cat4

Qutput Power

® Class 3 (23dBm +/- 2dB) for LTE FDD

® Class 3 (23dBm +/- 2dB) for LTE TDD

® Class 3 (24dBm +/- 3dB) for TD-SCDMA
® Class 3 (24dBm +/- 3dB) for UMTS
Processor & I/O Interface

® High performance 528 MHz CPU with 512 Mbytes of DDR3
memory

2 x SIM Card Slots

1 x LAN 10/100 Mbps Ethernet port

1 x WAN 10/100 Mbps Ethernet port
Reset Button

Console: 1 x R$232 (8-pin Sub-D)

2 x SMA connectors for detachable LTE antenna
1 x GPS detachable antenna (Optional)

1 x RS485 (D+/ D-)

1 x RS232 (TXD / RXD)

2 x DI, 1 x DO (Alarm +/-)

Physical Characteristics

® Housing : IP68 Protection

® Dimensions (W xH x D) : 259 (L) * 250 (W) *75 (H) ; mm
LED Display

® 1 x System status LED (Green)

1 x VPN status LED (Green)

1 x SIM1 status LED (Green)

1 x SIM2 status LED (Green)

2 x Mobile connection strength LEDs (Green)
Power Supply

® Power Consumption :7 Watts(Max)
e Power Input :24V DC

MTBF (mean time between failures)
e OLTRG-101: 155,899 hrs  (MIL-HDBK-217-FN2)

Ethemet status LEDs (Green for LINK/ACT, Yellow for SPEED)

Software

® Network Protocols:
IPv4, IPvB, IPv4/IPvE dual stack, DHCP server and client,
PPPoE, Static IP, SNTP, DNS Proxy, Modbus, VRRP, OSPF,
Message Queue Telemetry Transport (MQTT Broker)

® Routing/Firewall:
NAT, Virtual Server, DMZ, MAC Filter, URL Filter, IP Filter,
VLAN, Static Routing and RIP-1/2

® VPN:
OpenVPN, IPSec (3DES, AES128, AES196, AES256,
MDS5, SHA-1, SHA256)

® Wireless Connectivity:
Two SIM cards for failover/ roaming over/ back up
Two SIM cards data usage control
Seamless multi WAN connections switch

® Others:
DDNS, Qo8, Virtual COM, UPnP

® Alarm:
DI, DO, SMS, VPNANAN Disconnect, SNMP Trap, E-mail

Management Software

Web GUI for remote and local management, CLI
Dual Image firmware upgrade by Web GUI

Syslog monitor

SNMP, TR069

Remote management via SSH v2, HTTPS

Local management via Telnet, SSH v2, HTTP/HTTPS

Environment

Operating Temperature -40 ~ +70°C
Storage Temperature -40 ~ +85°C
Ambient Relative Humidity 10 ~ 95% (non-condensing)
Humidity 0 ~ 95% (non-condensing)

LTE port GPS  WANporl  LTEport

i .

DC24V LAN porl Comsole  RSAH5R1
RSo30x1
Dlxo

LEDLights  SIM Card slots
DO x 1 (Alarm +f)

* Features and specifications are subject to change without prior notice.
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Z“rﬂtﬂﬂm PWS Series

Portable Wireless Station

go the extra mile

PWSA041-118

Aether 400MHz Bridge / 802.11 b/g/n AP
Powered by 12V/1BAH LiFePO4 Battery

Portable / Cableless / Quickly Deployment
400MHz / 2.4GHg Dual Frequencies

Near/None Line of Sight (NLOS) Repeater
Independent Power for 15Hrs transmission

The PWS (portable wireless Station) series is designed for urgent, temporary

deployment or those environments that hard to be wired. With Aether high

output power 400MHz NLOS Bridge and an integrated 802.11 b/g/n Access

Point, this wireless station can really provides portable, cableless and quickly
Fea“"es: deployment wireless service.

- The independent power for 15hrs transmission is from the best and safest
> 400MHz TOMA-OFDH Bridge forNear/None battery technology - LiFePO4 battery, which supports 13.2V / 18AH capacity

Line of Sight Link and i-BMS (Intelligent Battery Management System), fully protection for
charge/discharge process and packed in a robust aluminum die-casting

»  802.11h/g/n1x1 MIMO OFDM Radio for enclosure.

2.4GHz Wi-Fi coverage. Product Highlights
b3 |n[egrateﬂ M“m_ﬁ anin |“[e"‘aces # Low EIRP for long distance and high capacity transmission

N R Aether series improves the throughput performance up to 50~70% in long distance

> 3.2y ’ 18AH LiFeP04 Banem with i-BM$ transmission, that means the system has the same performance with lower EIRP

[lnte“ige“[ Banew Ma“ageme“[ sVs[em] (smaller antenna) compare to other standard wifi products,

NLOS (Near / None line of sight) link by Time-Division Multiple Access

> 15 “rs I“ﬂene“ﬂe“[ iner s"nnm {TDMA} and High output power OFDM technique

re IP-67 W ater & Dust Resistant TDMA tech can avoid the packets collision and transmit the packets more efficiency

- and stable. Co-work with High output power OFDM techrnology, that improve the
> IEC61000-3-5 Surge Protection ’

¥

capacity and quality of data transmission in long distanoe or NLOS (MNear/ None-Line of

sight) situation.

v

Proprietary Security

Aether series uses proprietary protocol, so it can’t connect to other standard wifi
products. It also provides WEP-128 bits and AES-256 bits to build the highest security
medchanism to prevent the malicious attacking from the internet,

¥

Integrated 802.11 b/g/n MIMO 1x1 AP

An integrated 802, 11 b/g/m MIMO 1x1 AF can be associated by the mobile phone,
laptop pad or other internet devices with standard 2.4GHz wifi interfaces. [t's a simple
and convenient function for customers to manage this PWS or contact with the people
at remote sites or management center.

¥ Integrated 13.2V / 18AH LiFeP0O4 Battery with i-BMS

LiFePO4 battery is the best and safest Lithium battery, which is light, high capadty,
great performance for DOD (Depth of Discharge), stable in wide temperature
operation, highly cyde life and very low self-discharge rate. i-BMS provides status
monitoring and better protection in charge / discharge process as well to extend
battery's life.

V1.0.1/ Dec / 2013
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2400-2482MHz

Frequency Range 450-500MHz o1t 202 11gn (FT 20740)

GA0AM (SdMbps ) 33(+1.5) /72 15(+1.5) / 72 MCST /150 14(1.5) /63

160AM (36Mbps) 33(£1.5) / -B1 17(x1.5) / 78 MCSE /135 14.5(+1.5) /71

BPSK (18Mbps) 36(+1.5) / -83 18 5(+1.5)/ -84 MCSS /120 15.5(+1.5) /73

CPSK (EMbps) 37(£1.5) /-92 18 5(+1.5)/ -90 MCS4 /90 16.5(£1.5) / -76

COK(DSSS) 37(+1.5) /-92 18 5(+1.5)/ -90 MCS3 /60 17.5(+1.5) / -20
MCS2 /45 18.5(+1.5) / -83
MCS1 /30 18.5(+1.5) /-85
MCS0 /15 18.5(+1.5) / -88

Modul ation TDMA - OFDM / (DSSS) MIMC OFDM

Duplex D TDD

Channel Bandwidt 5/ 10 MHz 5/10/20/40 MHz

Frequency Stability t 2ppm t 10ppm

RF MN-Jadk (Female)

Ethernet IEEE 802, 3( 10 Base-T) / [EEE 802 3u( 100 Base-Tx)

MANAGEABILITY

Management and setup Web-based configuration

Metwork Architecture PTP / PTMP

Operating System Windows 98 / 2000/ NT / XP

SHMP agents MIB ||

Frotoca TCR/IR, IFX/SPX, NetBEUL

DHCF support DHCF Client DHCP Client / Relay / Server

Data Encryption

WEP-128 bits / AES-256 bits WEP / WPA / WPAZ

Advanced Security

Group Name / Proprietary protocol 802 1x / MAC Access Control

Cperating Temperature

-30~707T -20~55'

Storage Temperature

-30~70°7

Hurmidity

95% non-condensing

POWER SUPPLY

10~30 DT
Dimension 259 (L) * 280 (W) *75(H); mm
Welght 2Kg
WARRANTY

1 Vear

RSSI indication

Base Station Scanning

Watch dog

ORDERING INFORMATION

PWSAD41-118

Aether 400MHz 37dBm radio + 802, 11bgn 1x1 MIMO18.5dBm AP /  13.2W-184H LiFePD4 Battery

PWSE201-118

Eagle 2. 4/5GHz 2x2 MIMD 21dBm radio (1% RF module) / 13 24-188H LiFePO4 Battery

PWSE202-118

Eagle 2. 4/5GHz 4x4 MIMO 21dBm radio (2% RF module) / 13 24-188H LiFePO4 Battery

PWSE203-118

Eagle 2. 4/5GHz 6x6 MIMD 21dBm radio (3% RF module) / 13 24-188H LiFePO4 Battery

PWSE201H-118

Eagle 2, 4/5GHz 2x2 MIMO 25dBm radio (high output power) / 13.24/-18AH LiFePO4 Battery

PWSE202H-118

Eagle 2, 4/5GHz 4x4 MIMD 25dBm radio (high output power) / 13.24-184AH LiFePO4 Battery

PWSE203H-118

Eagle 2, 4/5GHz 6x6 MIMD 25dBm radio (high output power) / 13.2v-184AH LiFePO4 Battery
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GEB-1218

12V / 18AH LiFePO4 Battery
Intelligent BMS / Battery status indicators

Benefits and Features

Safety

LiFePO4 provides a stahle power charge / discharge
process with multi-system level protection for greater
durahility and reliability compared to lead acid and
competing lithium ion battery technologies

Highly Efficiency

The higher energy density, deeper DOD {Depth of
Discharge) and lower internal resistance realized the
highly Efficiency.

i-BMS for Ultra-Long life

Long recycle life is one of the benefits of LiFePO4
originally, i-BMS {Intelligent Battery Management
System) makes it better.

Robust packing and LED indication of
battery status

Battery has robust aluminum die-casting enclosure
and LED indicators that shows the status of battery.

Protecting the Earth

Unlike lead-acid batteries contain heavy metals and
strong acid electrolyte, which can easily cause the
burden of the earth. LiFe PO4 battery LiFePO4
batteries provide green energy with less polluting
materials to protect this planet.

45 1-6

GEB-12V18 is designed as high efficiency, ultra-long

life, safe and green power storage device. The new

generation power storage battery technology ---
LiFePO4 with i-BMS realized this idea. Compares to

the traditional lead acid battery, LiFePO4 supports
500% cycle life, 300% energy density, 150% energy
efficiency and only 30% internal resistance.

ELECTRICAL SPECIFICATIONS

Nominal Voltage 13.2V
Nominal Capacity 18 Ah
Available Energy (Begirning of Life) |240 Wh
Maximum Pulse Current 90 A
Maximum Continuous Current S4A

Modularity Maximum Configur ation

Operating Temperature -30° Cto+60° C
Charging Continuous Current 10 A
Recharge Voltage 144V
Recommended Float Voltage 140V
Fuse 40 A

4in series

6in parallel

Storage Temperature

—40° C to +60° C
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