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Introduction to Relay

Water meter application in Vietnam
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Relay specification

 The idea of Relay has been introduced in LoRaWAN Relay 

workshop and then presented in The Things Conference 2019

 In  September  2022,  the  LoRa  Alliance  released  the 

LoRaWAN  Relay  Specification TS011-1.0.0
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LoRaWAN Relay Specification TS011-1.0.0
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LoRaWAN Relay Specification TS011-1.0.0



6

LoRaWAN Relay Specification TS011-1.0.0

Actual limitation is the number of end-devices (<16) and the relay frequency plan (cell network)
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SYNCHRONOUS AND SCHEDULING MECHANISM

RL: SYN Beacon packet format

ED: SYN packet format

RL: SYN ACK packet format
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SYNCHRONOUS MECHANISM FOR RELAY

 Transmission Time (T_x)

▪ SF = 9

▪ BW = 125 kHz

▪ Payload Size = 50 bytes

▪ CRC = 1

▪ IH (implicit header)= 1

▪ DE (data rate optimization enabled)= 0

▪ CR = 1 (coding rate of 4/5)

▪ Preamble Length = 12 symbols

▪ Duty Cycle = 1%
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Average current of Relay
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Average current of Relay

Proposed Relay mechanism

Relay specification TS011-1.0.0
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CAD Average Current
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Relay – Maximum Number of end-devices
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Possibility of Packet Loss 

 PDR was affected by SYNCHRONOUS Accuracy

▪ JGHC SMD3225 Crystal oscillator, 32.768 kHz, ±10 ppm

– Over a hour, this could result in a time deviation of 3600 seconds * 

0.00001 = ±0.36 seconds per hours.

 PDR can reach 100% if time error is well calibrated
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CONCLUSION

LW Relay Spec. TS011-1.0.0

• Bidirectional

• 2 Chanel 

• 10 - 16 end-devices

• Consume a lot of energy in 

continuously CAD

• Conflicts increase with the increasing 

number of end-devices.

Proposed SYN Mechanism for Relay 

• Bidirectional

• Multiple Chanel 

• Max 200 end-devices

• Optimize power consumption of 

Relay by CAD for initialization

• No conflict arises from increasing 

number of end-devices

 The proposed mechanism for Relay suitable for the application 

requiring large number of end device and have data sent 

periodically

 Can work for multiple channel

 Optimize power consumption of Relay

 No conflict arises from increasing number of end-devices
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Smart Vision IoT for Wild 

fire detection
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ELLIOT Project

✓ Dolphin Test chip with CNN acceleration 
units

▪ High AI performance (10-100 GOPS)

▪ Record-breaking Energy Efficiency >2 TOPS/W

✓ Space IoT communication

▪ Integration of Echostar EM2050 module

▪ CP S-band antenna 

✓ Applications :

▪ Fire detection

▪ Cattle tracking

▪ Meteo Station
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Compact terminal

✓ UHF and S-band antenna included

✓ GNSS L1 & L5 antenna and receive

✓ Sensors (accelerometer, Temp/hum)
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Solar terminal

✓ Low Power Camera

✓ AI accelerator

✓ Echostar Modem

✓ Solar harvester

✓ Lithium Battery
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Solar terminal

✓ Low Power Camera

✓ AI accelerator

✓ Echostar Modem

✓ Solar harvester

✓ Lithium Battery
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POC in Montpellier Area for wild Fire detection

✓ 10 terminals deploy this summer to test 

wild fire detection

✓ In collaboration with Montpellier Firemans

✓ Transmission to terrestrial LoRaWan and 

Satellite
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