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LEO Satellites and IoT Applications

LEO - Low Earth Orbit
© 160 - 2000km
e Used by International Space
Agency, Iridium, Globalstar,
~ SpaceX, SSL & Orbcomm
® 10s to 100s of satellites create
mesh networks
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Geostati Orbit ” ~ s
eostationary Orbi PN R
® 35,786km - ~ o N - :Afgr%?&%:\:anhomlt

o Used by Inmarsat, Eutelsat, Intelsat,
SES, Astra (Sky)
® Inmarsat have only 14 satellites in orbit

Galileo (GNSS)

https://www.groundcontrol.com/blog/from-leo-to-geo-exploring-
the-different-types-of-satellite-iot/

Purposes:
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* FEarth observation ’j !!!
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* loT services etc. &
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3 METEOROLOGY

® Used by GPS, GLONASS, SES,

LoRa (Long Range) Advantages:
« High Doppler Frequency

Robustness

e |Low Data Rate

Bandwidth

e
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FINANCE AND INSURANCE

Low Power Consumption
 Long Range
* Low Cost

* Multipath Resistant

Bluetooth/BLE
“

https://sii.pl/blog/en/communication-over-lora-m2m-case-using-ra-01/ Range
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https://www.groundcontrol.com/blog/from-leo-to-geo-exploring-

LoRa Receiver

randomizer

Chirp Spread

and Transmitter Waveform Structure
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CR ) B.J. Py
paramater : values
input data v ¥ Y
Payload Payload
Fadding and | . | Fayload " . . . B )
ﬁi hmrrirg encode FE in Payload graying TS5 Modulation m Od u |ated
- CRC (4,4+CR) whitlaning SF.CR LoRa . |
— . S — I signa
Header
CRC Heades hamrming . . N
o - by *  Header pr
parameter encode (4,8) : (SF—2, ::f oraying paramater
[ Interference and
1 Channel Emulalor
Ky
LoRa Emulator - Receiver (LE-Rx)
Nr"
e Incoming
----- M signal
parametar
) Haader De-spreading &
! PR [N CRC Header hamming . ; Hiepder e | |
Ramove padding e wcode (4,8) | deinferleaving 4 Sograying FSK ) i Synchronization [
...... CR ¥F-2.4) ﬂﬂmﬂ: lation L _
recovered parameter 4 I i SF
d ata — . r 4 5
Paylaad
L Payjload L Payload L Payload )
e I um«ﬂmm deinterisaving degraying
K ] f
A A : A A
I
I
error recover
correction

4 ‘

CRC check & padding removal
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LOng RAnge (LORA) Waveform Parameters (1)

specific contains the metadata about the actual user data
Frequency upchirps chirps packet l
Radio sync symbols (optional) Header (op
T T TP PRI RIS S R seseeepengees R S

Bandwidth

*Number of
symbols used
to represent
each bit of data
*High SF for

TSRS A | ..... L. “ ..... - [ - | ‘ ...... L .............. [ ..... ..... weak siqnals
« Spreading Factor (SF) 7 to 12
detect start to « Bandwidth (BW) 125 KHz, 250 KHz, 500 KHz
of a new synchronize
packet « Coding Rate (CR) 4/5 ... 4/8

)

* Preamble Length (Min 8) pl_%s



LOng RAnge (LORA) Waveform Parameters (2)

Comparison of LoRa Spreading Factors: SF 7 to SF 12

oSF
Symbol Period  Ts = Bw ~°C°

g

Power/irequency (dB/Hz)

g

Coding Rate Cgr = ﬁ ,CR:1,2,..4

-120

Data Rate Ry = SF * R , bits/sec

Payload's CRC
Payload (optional) !
2 bytes

900

800

700
N 600
T
50
2 500
g | 5
Lo

300

200

100

0
10 20 30 40 50 60
Time(ms)
Header
Preamble (Explicit mode only)
myload Length :Pa-yTo-aa Eo-drn-g F{a-tg:FI;g— if—C—R?ITs—p?e—se—nt,r
_8bits 1 3bits ) 1kt §
\\ Coding Rate = 4/8 /

6 ‘

I
Header CR(\ :
8 bits |

/ Coding Rate defined in Header

metadata

Packet Structure .=.:\D =
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Sensitivity
Configurable parameters

« SFand BW
SF ranges from 7 to 12

* Sensitivity increases

» Data rate decreases
Higher SF values spread the
signal over time (duration):

* improving sensitivity but

* lowering data rate

Spreading Factor (SF)

10

10

v

11

g

12

12

LoRa Sensitivity Values and Data Rates

Bandwidth (BW)

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

Sensitivity (dBm)
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v
0

-120
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-120
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-123

v
0

-129

-126

v

-132

-129

Data Rate (bps)

11,338

22,676

5,250

12,500

3.125

6,250

1.563

3,125

781

1,563

391

781
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LoRa Sensitivity Values and Data Rates

Sensitivity
Configurable parameters

e SFand BW

Higher BW allows high data

rate but requires more power.

Spreading Factor (SF)
-
-

-

10
10
10
11
11
11
12
12

12

Bandwidth (BW)

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

125 kHz

250 kHz

500 kHz

-123

-120

-117

-126

-123
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-129

-126

-123

-132

-129

-126

-135

-132

-129

Sensitivity (dBm)

Data Rate (bps)

3.125

5,250
12,500
1,563
3.125
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1.563
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1,563
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LoRa Adaptive Data Rate Algorithm

Received Power computation at the Module side

-

N

Module
Received
Power
Computation

J

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

\ 4

Modulate data

according to the
computed SF and BW
values

Channel Model

LoRa Demodulator

according to
estimated SF and BW

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

A

l=l_/y‘5
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LoRa Adaptive Data Rate Algorithm

Link margin = Sensitivity - Received Power

-~

~

Module
Received
Power
Computation

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

-

J

\ 4

Modulate data

according to the
computed SF and BW
values

Channel Model

LoRa Demodulator

according to
estimated SF and BW

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

A
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LoRa Adaptive Data Rate Algorithm

Based on link margin, select SF and BW values maximize the data rate while ensuring a positive link margin

-

~

Module
Received
Power
Computation

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

-

J

\ 4

Modulate data

according to the
computed SF and BW
values

Channel Model

LoRa Demodulator

according to
estimated SF and BW

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

11
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LoRa Adaptive Data Rate Algorithm

Selected SF and BW values are used to modulate (LoRa) data for transmisson

Module
Received
Power
Computation

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

e

~

Modulate data

highest data rate and
have minimum
positive link margin

\ 4

according to the
computed SF and BW
values

o

LoRa Demodulator

according to
estimated SF and BW

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

Channel Model

A

12
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LoRa Adaptive Data Rate Algorithm

Module
Received
Power
Computation

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

\ 4

Modulate data

according to the
computed SF and BW
values

Modulated signal is passed through a channel model which simulates
real-world conditions

/

Channel Model

LoRa Demodulator

according to
estimated SF and BW

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

A
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LoRa Adaptive Data Rate Algorithm

Module
Received
Power
Computation

subtracting received
power from sensitivity

Link Margin
Computation by

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

LoRa Bank Filter is applied to the received signal to filter out unwanted

frequency components,
and to assist in estimation of SF & BW values from the received signal

\ 4

Modulate data

according to the
computed SF and BW
values

Channel Model

LoRa Demodulator

according to
estimated SF and BW

e

Estimate SF and BW

A

values by using LoRa
Bank Filter

“ | oRa Bank Filter

~
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LoRa Adaptive Data Rate Algorithm

Module
Received
Power
Computation

Computation by
subtracting received
power from sensitivity

Link Margin

matrix

Choose the SF and
BW values that have

highest data rate and
have minimum
positive link margin

Finally, system demodulates the received signal using the estimated SF &
BW values, extracting the original transmitted data

\ 4

Modulate data

according to the
computed SF and BW
values

Channel Model

-

LoRa Demodulator

according to
estimated SF and BW

~

A

Estimate SF and BW
values by using LoRa
Bank Filter

“ | oRa Bank Filter

.

J
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Link Budget Parameters

Parameters
o Satellite Pout: 13 dBm

« Satellite Antenna Gain: Maximum 8dBi @ nadir angle
» Satellite Tx Loss: 0.2 dB

next

* Link Free Space Path Los

« Atmospheric Loss (ITU P.676-11)
* lonospheric Loss (ITU-R P.531)

* Module Antenna Gain: Maximum 3dBi @ nadir angle
* Module Rx Loss: 0.4 dB

e Polarization Loss

16

Inputs next

- Satellit

« Simulation Start Time

« Beacon Period

« Module Latitude Longitude Altitude

« Satellite Antenna Gain CST output file
« Module Antenna Gain CST output file

Outputs

* Free Space Path Loss .

* Module Received Power in dBm .
« Doppler Frequency Shifts in Hz .

l=l_/y‘5
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Link Budget Computations

The developed GNU Radio
A1t * d * fc>2 block uses the inputs, outputs

and parameters mentioned in
the previous slide

FSPL = (
C

Noise Floor = 10 * log,o(k * T * B * 1000) (dBm)

—| Sat_Freq: 855M

Link Budget Compute
Cr 1
Start_Time: 2023-,,.47:00 UTC
Beacon_Period: 3
Latitude: 33,8835
Longitude: 32,7433
Alt: 107k

Tle_File: C:Y\Usa.,.atitle.bet
Sat_Ant_File: CY\U...enna.mat
Mod_Ant_File: C:\U...enna.mat m
Link_Frequency: Z£EM
Satpout: 13
Sat_Txloss: 200m
Mod_Rx_Loss: 400m
Env_Loss: 3

Prx (dBm) — Ptx(dBm) + Gsat(dB) + Gmodule (dB)\_ FSPL(dB) - Latm(dB) - Lion(dB) — L'pol(dB) - Lenv(dB)J

Sensitivity (dBm) = Noise Floor + NF + SNR,,;;»,

|

Losses

Noise Floor = equivalent noise power (dBm)
K = Boltzmann’s Constant (~1.38 *10*%)

T =293 kelvin (“room temperature”)

B = channel bandwidth (Hz)

1000 = scaling factor from Watts to milli-Watts

17
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Orbit Propagation

Two Line Element (TLE) Data Format

Celestial body

Name of satellite Int. Designation (13=year, A=first item off the launcher )

Mean motion

2
Satellite
number

True anomaly

0.0402([340.8502]

Orbit inclination

Ephemaeris type

O3B FM5 poch 1st deriv 2nd deriv  Drag coeff Element no
13918 U|13D31A| 14318.21238429(-.00000028| 00000-0| 00000+0 0] 130[2 check
3818

Mean Revolution no
Right ascension of Argument Mean motion

ascending node of perigee anomaly

0003409258.5822([120.5402| 5.0011634 25? sums
| | '

Argument of pgriapsis

Y

Reference
direction

Longitude of ascending node

P’ane
of reference
Inclination
P!

TLE Data

Ascending node

Current Orbital Parameters

Orbit

GitHub - cubehub/pysattracker: Python library for
calculating azimuth, elevation, doppler shift etc for
satellite overflights.

A

Propagation
(applies math model)

satellite’s future

Prediction of

position



https://github.com/cubehub/pysattracker
https://github.com/cubehub/pysattracker
https://github.com/cubehub/pysattracker

Channel Model

Channel Modd
Noise Voltage: 199.526m
Frequency Offset: 0
lin| Epsilon: 1 out/
Taps: 1
Seed: 0
Block Tag Propagation: Mo

Py, :Received Power P, :Noise Power

SNR = Pp, — P, (dB)

~SNR
Noise Voltage = 10 20

6
Clock of fset = f; * (Ppm)

c
-6

fs

Freq of fset = f. *» Clock Of f set *

19

Satellite Received Power (dBm) Module Received Power (dBm)

=130 A
=130 -

-140 -
~140 4

=150 A
=150 A

=160
=160 -

. i? 0 20 40 60 80
EIevatlon deg Elevation (deg)
Doppler (Hz)

D_

20

20000 -

10000 +

—10000 -

—20000 ~

Eb 40 60 a0
Elevation (deg)
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LoRa PER Performance and Doppler Robustness

Doppler Rate 50 Hzis P Doppler Rate 100 Ha/s , 100 Doppler Rate 150 Hzis
| T T T T r T T | S \ | M= T ™ T T T
| 7 v Coh-DRD \ | ”'nn coh-DRD 'ul 1 \‘\\ =oh-DRD
0 \ coh-DR1 | | e \ coh-DR | 1 0rl | Vo coh-DR1 | ]
\ | Vo coh-DR2 B | | coh-DR2 | | | || coh-DR2
U | | coh-DR3 | 1 80 | | coh-DR3 80F | | | coh-DRE | |
| [ | coh-DR4 \ | | ! coh-DR4 [ | | coh-DR4
b || [} coh-DRS | 1 o | | | coh DRI 1] 0F | | | coh-DRS | 7
\ | | | | | | \ [ [ |
g0 F II | | | J 60 1 [ | | T il II ( |
4 | | & | | | i | | |
B ol | | . g osof | | | 1 & sof | | |
Ii‘lé |I | | = |I | [ | = |I |
wf || 1 or o II | °r l' |
| | I | | |
who | 'l I| | ] 30 | ||| | || . - 30} Ill |I
20 I|| I l] y 20p | | |I | 2r || |
1| | | . | | I
TTwp T[T e R s e L T e N s R g R A L) T VU
LN, N LT . — . N . N N N A R S, A ] N ]
I:IEE 20 15 -0 5 0 5 10 15 0 -25 -20 -15 -10 5 0 5 10 15 20 -25 20 15 10 5 0 5 10 15 20
SNR SNR SNR
Data is encoded by Tolerancy for frequency
* Chirp Spread Spectrum (CSS) > varying the frequency of " variations
the chirps over time Tolerant to Doppler effect
, _ Relative frequency shift is
* Wide Bandwidth >

» Reduces the impact of
smaller compared to Doppler shifts
narrowband systems
20

Low SNR performance in higher SF values

!
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LoRa Waveform Parameter Estimation Algorithm

correlation

Noisy Rx Signal

»

Select BW and
SF value have
highest

R

R

correlation

Synthetic Chirp

Preamble Signal
(SF7,Bw 125KHz)

(SF&BW)
Synthetic Chirp
Preamble Signal
(SF12,Bw 500KHz) —
Advantages:

- Robust estimation in low power noisy RX conditions

21

Construction of all
— signal possibilities

Estimated BW
Estimated SF

Synthetic Preamble Chirp

s{f}_ﬂ-cus(ﬂﬂ(ﬁ. —”"'Tf)_@.) k- BW

A is the amplitude of the signal.

[ is the carrier frequency.

k is the chirp rate, which is proportional to the bandwidth.
¢ is the phase offset.

: - o oSF 1
t is the time. T—2 T

T is the duration of one chirp.

l=l_/y‘5
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LoRa Waveform Parameter Estimation Results

22

Correlation Peak Value

Correlation Peak for Different SF Values and Bandwidths

0.040 1

0.035 1

0.030 4

0.025 4

0.020 4

0.015 4

0.010 4

0.005 4

0.000 4

—8— BW 125 kHz

BW 250 kHz

—8— BW 500 kHz

- =

T
9 10
Spreading Factor (SF)

11

12

Correlation Peak Value

Correlation Peak for Different SF Values

0.040

0.035 ~

0.030

0.025

0.020 ~

0.015 ~

0.010

0.005 ~

0.000 -

—8— BW 125 kHz
——- Optimal SF: 12

9 10
Spreading Factor (SF)

11



Adaptive Lora Modem GNU Radio Flow (Transmitter)

QT GUT Mumber Sink
ID; dopples

Name: Dopgles
Autoscale; Ho
Average: 0

Graph Type: Mone

i Variabl i i; i i Variable
Options e Variable ‘uihﬁl:le Variable Variable Import Import o Import o =
Output Language: Pyifion ID: sanp rale | IO cents ey ID: Enpl heasd | TD: hes o | | ID: pay_lken I ko Import: ny Tmport: malh I e Im i AT e— o I
Generate O ptions: QT GUT Valwe: 2M Vahse: 85314 Walue: Fabe | Waloe: Troe | | Valoe: 16 Valuwe; Fabe L
Variable Viariable Viariable Variable Viariable Variable Variable \aariable Variable Variable Function Probe Function Probe Function Probe
T ID:ck_offed I SNRAE | | ID:syne mord TD: e e ID: b offed ID: e powesr ID: recsived_power | | ID: beacon_peid I st decring QRS IDs bw ID: degp_oiffed
Value: 5 | | Values 0 Value: 14 Viahsa: 52 Value: & Value: 150k Value: - 114 Valse: -100 Value: 3 Viahse: Fabe BEETEECS el Block ID: TN wd Block ID: dopp_val
Fursction Name: kel Function Name: kvl Furschion Mam e; level
ading Cbckoffet in ppm LOoffet Poll Rate (Hz): 2 Poll Rate [ Hz): 20 Poll Rate (Hz): 500n
Rate
Add header R 3 Modulate
W hitening Impl_head: Fab Add cre sv-'-l = SF;: 12
‘1. Spurce type: Mesage shobe Has_ene: Trus Has_ere; True ' Samp_rate; 24
- LORG: Aulo
. CR: 3 BW: 175k
. BW: 12%
“
- %
/ Link Budget Compute 5
Crl 5
Start_Tinne: 2023-. 47: 0UTC i
Beacon Peried: 3 E
\ Latitude: 393995 QT GUI NumberSink &
Y Longitude: 327430 ID: 57 -
] Al 1.07% Mame; 57 QT GUI Sink
Strobe 1 ;
. HEEI;EP"T o . . _I._IE Sat_Freq: 8534 Autoscale; Mo Mam e:
essage PMT: Hell..marid: o puerage: 0 FFT Size: 1024
P (rna): Sk Sat Ant File: UL ennamatl Graph Type: Nooe Center Frequency (Hz): 0
Maod At Fibe: C: U enina st . Bandwidth (Hz): 24 o
Link F ) QT GUI MumberSink Update Rate: 10 = =
ul o ID: B = :
Mai e BW R § E)
Sat_Txloss: 200m = 8
Mod Rx_Loss: 2100 o e TEE 2
' Borerage: 0 £ s ?_ :
S5 Graph Type: Hune -E 2 B
E
it F
E |

\_

Taps: 1

Seed: 0

f
""-— —B0Hl Epsiton: 1
\§

1
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Adaptive Lora Modem GNU Radio Flow (Receiver)

received
signal

Frame sync
Center_freq: 252.1M

Bandwidth: 250k
Deinterleaver Sf: &
Soft_Decoding: True == = ='='{ Soft Decoding: True [= = = = = = <=9 Soft Decoding: True [© - ==~~~ Impl_head: Felsz

os_factor: &

Impl_head: Fls= Hamming dec
print_header &5 [ _ _ _ _ = Soft_Decoding: Tz |- = = = =

LDRO: Felse

Lora Bank Filter
Samp_Rate: 2M . I

CRCvert RN

prnt_rx_msg: s

output_crc_check No EE I ;

Average: 0

Sare el Graph Type: Horimontal

Graph Type: Horimontal

X,

24 l=’l_/y5



Test Results

25
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Test Results
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Conclusion

« LoRa PER performance computed according to different satellite scenarios that includes doppler
shift, free space loss and noisy environment using GNU Radio and SDR

» LoRa doppler robustness is observed according to simulated satellite passes suitable with the link
budget.

« Adaptive data rate mechanism is developed by using LoRa bank filter block and higher data rates
can be achieved during a satellite pass.

« Asthe elevation angle increases, the LoRa system optimizes its parameters, such as decreasing the
spreading factor and increasing the data rate, to take advantage of better signal conditions.

« The dynamic adjustment of bandwidth at certain elevations further enhances communication
efficiency.

« The system is designed to maximize data throughput and maintain link quality as the satellite or
transmitter's elevation relative to the receiver changes.

P
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CONNECTA T1.1

Launch

Date

Orbit

Altitude

LTDN

SpaceX, Falcon 9

Transporter 5

25 May 2022

SSO

550 km

13:00

The design, development
and verification processes
were completed in less
than 1 year.

loT-based communication
experiments were
conducted.

Subsystems developed
within Plan-S gained
satellite heritage.
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CONNECTA T1.2

Launch

Date

Orbit

Altitude

LTDN

SpaceX, Falcon 9

Transporter 6

3 January 2023

SSO

550 km

09:30

Optimized loT payload
and other subsystems with
updates

It is called 'software-based
satellite’

It is sent for the
development and testing
of Plan-S loT technology
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CONNECTA T2.1

Launch

Date

Orbit

Altitude

LTAN

SpaceX, Falcon 9

Transporter 7

15 April 2023

SSO

550 km

10:30

It is a test satellite
equipped with a high
resolution multispectral
camera.

for testing innovative earth
observation applications.
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CONNECTAT3.1 & T3.2

Launch

Date

Orbit

Altitude

LTAN

SpaceX, Falcon 9

Transporter 9

11 November 2023

SSO

550 km

10:30

Inter Satellite Link (ISL)
verified between two
satellites.
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CONNECTA IOT 1-2-3-4

Launch SpaceX, Falcon 9

Transporter 11
Date 16 August 2024
Orbit SSO
Altitude 550 km

LTAN 10:30

Begining of the
Connecta loT Network

First Commercial loT
satellite batch for Plan-S

ys
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PLAN-S IoT Products

loT device manufacturers can integrate this module
into their loT devices to enable direct satellite
connectivity.

. Dual Connectivity: Compatible with both LoRaWAN
and the Connecta loT Network.

. Form Factor: Surface-mount module with an edge
connector.

. Size: 35x25x5 mm.

. Versions: Available with or without GPS.

. Data Encryption: Complies with AES standards for
secure data transmission.

35

loT

loT system integrators can connect their existing
devices to satellites using this modem.

ntegrated Unit: A single unit with antennas tor
satellite communication, external LoRa devices, and
GPS.

. Interfaces: Supports Serial, Ethernet, or BLE

(Bluetooth Low Energy) interfaces.

. Power Backup: Includes an internal battery for

short-term power outages.

. Data Encryption: Complies with AES standards for

secure data transmission.

&

.

SATELLITE ACC TERMINAL

loT solution providers can connect their existing
loT devices to the Connecta loT network using this
Access Terminal.

5 S Al on
with external antennas for satellite and device
connectivity, ensuring easy integration for any type
of application.

. Connectivity Options: Provides Wi-Fi, BLE
(Bluetooth Low Energy), and LoRa connectivity for
any loT device.

. Data Encryption: Complies with AES standards for
secure data transmission.
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PLAN-S IoT Products
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loT device manufacturers can integrate this module
into their loT devices to enable direct satellite
connectivity.

Dual Connectivity: Compatible with both LoRaWAN
and the Connecta loT Network.

Form Factor: Surface-mount module with an edge
connector.

Size: 35x25x5 mm.
Versions: Available with or without GPS.

Data Encryption: Complies with AES standards for
secure data transmission.

How Does Connecta loT Network Work? - YouTube

. loT system integrators can connect their existing
devices to satellites using this modem.

satellite commumcat|on external LoRa devices, and
GPS.

Interfaces: Supports Serial, Ethernet, or BLE
(Bluetooth Low Energy) interfaces.

Power Backup: Includes an internal battery for
short-term power outages.

Data Encryption: Complies with AES standards for
secure data transmission.

SATELLITE ACC

ERMINAL

loT solution providers can connect their existing

loT devices to the Connecta loT network using this
Access Terminal.

with external antennas for satelllte and dewce
connectivity, ensuring easy integration for any type
of application.

Connectivity Options: Provides Wi-Fi, BLE
(Bluetooth Low Energy), and LoRa connectivity for
any loT device.

Data Encryption: Complies with AES standards for
secure data transmission.
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https://www.youtube.com/watch?v=Mc-CMgtom6w

Thanks for your attention!

Any meltem.koroglu@plan.space

. r) ]
Questions? gizem.ozcan@plan.space

www.plan.space ® info@plan.space
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