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Emerging growth of LPWAN among loT
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GYINSTEK

LoRaWAN In India: Developments, Opportunities &
More

LORAWAN IN INDIA

Are We Ready For The LPWAN Revolution?

leaders — India is moving ahead at a Fast clip in this domain. A recent report pegged the annuval leT

rowth rate in India (For the 2017-2020 period) at ~41% — well over the worldwide growth rate.

http://teks.co.in/site/blog/lorawa
n-in-india-developments-
opportunities-. »
more/?utm_content=74612540&
utm_mediums=social&utm_source
=facebook
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- - I Tata Communications Semtech Rahul Mathur Hitachi Sunway Enterprise Services
Tata Communications bets big on growing partner
cohnectivity and collaboration services, differentiated offerings as per markets and superior customer experience,” he

added.

ecosystem to drive enterprise growth

“With digital transformation, more enterprises are now looking at service providers that can offer cross-border
T". C m m u I Danish Khan | ETTelecom | Seplember 25, 2017, 15:28 IST
ecosystem i

& A A B Mewsletter ._SEJhicribe ETTelecom Newsletter .
200000+ Industry Leaders already read it

‘four Ema jt's Free
NEW DELHI: Tata [eae=]
Communications is looking

at growing its ecosystem of G
partnerships to drive growth q
i o o - for enterprise business within [N QIS IRl
India and globally. Besides, Office 36577
® _ o o these partnerships, the You don’t need _ »
- company is creating an open

infrastructure, and platforms Active Directory-'-i-

for businesses to help

enterprises stay competitive.

10 users free forever

“We build strategic partnerships with other players that enable us to expand our
portfolio, and access and deploy services faster. Our ecosystem of partnerships
currently drives around 28% growth for our enterprise business,” Rahul Mathur, Vice
President, Global Enterprise Strategy, Tata Communications, told ET.

.11—11 lun p

Mathur said that the enterprise market is at a stage where most businesses are in LDAP'AS'A'SEFNIBE
the middle of digital transformation, and enterprises are constantly looking for service

providers that can offer them flexible, scalable, super-high bandwidth and global —— NO HASSLE. EASY. —
connectivity. TRY DIRECTORY-AS-A-SERVICE

“With digital transformation, more enterprises are now looking at service providers

that can offer cross-border connectivity and collaboration services, differentiated 10 users free forever y
offerings as per markets and superior customer experience,” he added. mes.com/news/tata-commu 1
bets-big-on-growing-part

Tata Communications recently partnered with Semtech to launch the first

applications centre dedicated to LoRa Technology in Mumbai, India.

The executive said that the Semtech partnership has helped the company reach out growth/60826533?utm

to enterprise customers to develop strong, LoRa-based PoCs for a wide range of loT -

applications in India. Unify G Suite™
A A

&

8954&utm_medium=social&utm_sour
ce=facebook
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LoRa Test

LoRa End Node

1.End node : (major)
* Production: RF( TX & RX)
parameters

 RD: RF, demodulation, decode

* Consuming current

2.Gateway :
* End node parameters
 Communication protocol

0000TT000000TT000000 (((. §

Gateway




LoRa Test Solution

* RF parameters measurement, CSS demodulation and LoRa decoding
e Current consumption measurement

C-1200 LoRa Tester ﬁ

e = * RF{TX & RX ) parameters

S - Demodulation/ decode

* Consuming current

PC software PPH-1503, High precision DC Power Supply

* DC Power supply and current readback
* High DCI resolution: 0.1uA

GDM-9061, 61/2 digits digital multimeter
e High DCI resolution: 0.1nA




ﬁ C-1200, LoRa Tester

v Half-duplex channel design allow to test DUT-RX and DUT-TX on every single channel.

v' 1 Low Power TX Port and 3 RF TRX Ports are based on switching type and the polling time can be
controlled.

v’ Support LoRa Sub-GHz 2.4GHz bands.

v’ Direct control interface by C-1200, includes SPI, UART, I12C.
v'Remote Control by LAN port.

v’ Support 2 Trigger output ports, 1 Trigger input port.

v’ Providing External 10 MHz Reference Signal.




LoRa Test Solution

* RF parameters measurement, CSS demodulation and LoRa decoding
* Current consumption measurement

C-1200 LoRa tester

PC software

C-1201 10 extension, (option)



DUT RX measurement: BER & Sensitivity

PC software

C1200 mode

DUT mode

C-1200 LoRa tester

le— @%§
0] ®
Shielding !
box |

PPH-1503

=< @ep o

Transmitter

4
RX

C-1201 10 extension, (option)

Receiver

X

DUT setting

Test parameters

C-1200 PC Software

./

File Select Mode Upgrade \ Abo

Bandwidth (kHz): 125

Trigger Output 1 Trigger Output 2 Dual
Disconnect v Sen Sen Sen
LoRa Transmitter §efting DUT Sensitivity Test
Band Select:  pyr setiing
915 MHz o RF Frequency: | 915.000000 3 MHz
Range:900 ~ 928 MHz FHSS O ON ® OFF
Spreading Preamble:
factor. SF12
Payload
Coding rate: 4/5 v length

State Result
USB Box interface [Output Power © -149dBm R
UART RX Timeout!
FAILI
Low datarate optimize DATA: 0
ON SNR : OkdB
BER : 1,000
Time on Air :
1.942s Output Power : -150dBm
RX Timeout!
FAILI
DATA: 0
SNR : OkdB
LoRa Reg Reset BER : 1,000
Reset One Band Finish! v
Reset All Band Save Log File Clear Log Data

Select Mode
Transmitter(DUT RX) =

@ LoRa O FSK

~ Time onAir:1.942s

Simply Reliable
15:02:05

GWINSTEK,C-1200,Sample001,"V3.03.180717_26"

Receiver(DUT TX) = )
O LoRa OFSK [J

1D 1
Port4

Test Parameters

Setting FEI DUT Payload Data = -~ =
- : -[-120 £ - [-150 [ o 1 B
O Default ® User Define 2"t dBm_ Stop: dBm Step dB
- - @ Run finished
TX Data -38 Bytes EXT a8 Runtype: @
12 13| symbols  [4757496E7374656820 Attenuator. O Stop on error
432D31323030207769
% B 6C6C20626520746865 Package 1 Errortype: O PER
EAlys 20626573742073656C number: ® BER
6C2E
BERtarget: =~ 05 2 Time out 4 His
BER Graph 3
1 ° (,WW Sensitvity:| =137 | dBm
05 Completed in: 148.356 s
03
Fail Point(BER).
0.1 137 dBm:
-138 dBm:
139dBm:
-140 dBm :
-141 dBm: Run
142 dBm:
-143 dBm:
0 dBm 144 dBm :
-145dBm :
-120 -150 -146 dBm : Stop

-147 dBm:

Test Log

BER vs power Sensitivity




DUT TX measurement: Demodulation and Decode

Time domain Measurement
| / \ |

C-1200 PC Software \ / \ - [m] x
b gEK Simply Reliable
File SelectMode Upgrade Abo GWINSTEK\C-1200,Shmple001,"V3.03 180717 _26* 1475041
C-1200 LoRa tester - USB  Selecthiode RXITX InfoutPort DUTTXOutput
Trigger Output1 | Trigger Qutput2  Dual Transmitter(DUT RX) :  Receiver(DUT TX) : A S\ S S STOP Repeat :
Disconnect zjisen o fLsen i OloRa OFSK @ LoRa OFSK [ Portt Port2 Port4 Space (s) *
le— ©
Parameter setting / DUT Resultl  DUT Result2
- | 7own
@ @ Band Select: ™" LoRa Measurement
60 kH
PC software Shielding i 915 MHz - |- Spreading factor: SF7 Banduwidth: 125 kHz Coding rate: 4/5
b i USB® Range433 ~ 435 MHz | 5 RF Frequency : 912934 Mz Timing Specification
0X H 18 ke Equivalent Bit rate :
| o 5468.75 bps
A > KHz | 3dBBW : 1228 kHz i
PPH'1 503 g = e Payload Duration
5 kHz 64512 ms
| \;gt o 30 kHz FEl: 6.089 kHz Preamble Duration -
o 45 Kz 20.736 ms
State " Symbol Rate : 976.563 bps Symbol Time/Rate -
C-1201 10 extensi ti ) o 1.024 ms ; 976.562 bps
- extension, (option) USB Box interface : S :
UART B : 14 A TOA: 1149 ms Time on Air :
20 dBm e 85.248 ms
Low datarate optimize - BA|_ MaxHold Reset
10 dBm AN TX Power : 20 dBm DUT TX Error : 4 =
OFF .
0 dBm \‘ o ~
Time on Air 10 dBm \\\ o
C1200 mode | Transmitter Receiver e ~]:
30 dBm
40 dBm
t 50 dBm
€0 dBm N / \ —_ a T N | E— . ‘F« - \
70 dBm v AT N A L FAY \
DUT mode RX TX ' | N -
BW : |300kHz ~|[RBW : |10kHz ter :

Spectrum Decoded data




Production Test and Power Consumption Test

General setting LoRa Parameters Test control
| \ l

|
C-1200 PC Software ‘ , \ \ - [m] X
_ﬁ G! II'I EK Simply Reliable

File SelectMode Upgrade Abglt

GWINSTEK C-1200,Samplel01,"v303.180717_26*  15:09:50

C-1200 LoRa tester - USE  Selecthiode RXTX IniQut Port pUTTXOuput
Trigger Qutput1 | TrigQerOutput2  Dual Transmitter(DUT RX)\  Relceiver(DUT TX) = ®© ® & & Repeat :
_ A ———— e ; - - .
Disconnect T = e Port! Port2 Port3 Portd Space (s) ¢
| = 1 |
IG © ¢ © MP Test
A DUT General Setting PA Select
r - F1 915.000000 -+ MHz [] F2 915.000000 -3 MHz (] F3 915.000000 3= MHz Load
1] Band Selectt |915MHz - RFO Config File Run
| g i - [ sF7 SF8 sF9 [] sF10 [] SF11 [] SF12
PC software Shieldin g e — N PA_BOOST [J Spreading factor: [] %] ] O O O
box E UsB 915.000000 |3 MHz 40 + symbols Input Port Select [J Bandwidth (kHz): [178 [1104 [1156 [1208 [13125 Coﬁffii;eFile StOp
1
! U Output power: Payload length: Polling(1~4) mGE7 () D (i)l
B 13 K dBm 38 % bytes interval (s) [ 5 | [J Coding rate: as [ae [Jar [Jas
DUT TX DUTRX & PASS
Repeat : 1 = It Stop: Step: Aft .
. . 10 [$/ @Bm  -100 |4 dBm 10 14 a8 0 |+ B Log:
C-1201 10 extension, (option) . e . ® Sensitvity -90dBm  PASS S
arget 3 dBm PFF & 3 . . . . RSSI: -85 dBm
| T: -100.0 |3 D100 [
S arget dBm P/F + dB S
PF+: 20 |3 ppm NR Target 00 (3 dB P/F+: 30 #dB | 4

Sensitivity -100dBm  PASS
Sensitivity
Power Consurmaption

i R DUT TX Mode : 1093 mA PASS
ower Consumption IPAddress :| 192 . 168, 1, 110 | S T
Sidby 23,5 mA PASS
Skeep - 174 mA PASS

C-1200 | C-1200

PF+: 3 % ppm
DUT TX Mode Target: 1100 imA PFx: 100 %

Transmitter|Receiver
1 1 - -
DUT RX TX  Standby Sleep

PF+: 100 |5 %

[ DUT RX Mode  Target 350 & mA PF+: 100 [2% Comgletnd in: 33,014 s

2.048 ms P/F £ Finishl!!

&1 Stdby Target 250 5imA PFx: 100 5%

i1 Sleep arget 170 imA PFx: 100 5% Save Report Clear

20736 ms PIF +

TX setting RX setting Power consumption Test Log
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