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Regions

EU [863-870MHz]
EU [433MHz]
Russia [863-870MHZz]
New-Zealand [915-928MHz]
Australia [915-928MHz]
U.S.A [902-928MHZz]
Canada [902-928MHz]
- South Korea [920.9-923.3MHZz]
- China [779-787MHz ]
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Brunei [923-925 MHz]
Cambodia [923-925 MHz]
Indonesia [923-925 MHz]
Japan [920-928 MHz]

Laos [923-925 MHz]

New Zealand [915-928 MHz]
Singapore [920-925 MHz]
Taiwan [922-928 MHz]
Thailand [920-925 MHz]
Vietnam [920-925 MHz]

LoRa-Alliance.org
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Figure 3: Comparison of LoRa and FSK Sensitivity
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Equivalent bit rate (kb/s)  Sensitivity (dBm)

Where:

FSK 1.2 -122 -
LoRa SF = 12 0.293 -137 +15
LoRa SF=11 0.537 -134.5 +12.5
LoRa SF = 10 0.976 -132 +10
LoRa SF=9 1757 -129 +]
LoRa SF =8 3125 -126 +4
LoRa SF =7 5468 -123 +1
LoRa SF =6 9375 -118 -3

Pry(dBm) = Pry(dBm) + Gsysrem(dB) = Lsystem(dB) = leyanner(dB) = M(dB)

Table 1: Link Budget Comparison for Narrowband FSK

Pax = the expected power incident at the receiver
Prx = the transmitted power

Gsystem = System gains such as those associated with directional antennas, etc.

Lsystem = losses associated with the system such as feed-lines, antennas (in the case of electrical
short antennas associated with many remote devices), etc.

Lenanne = losses due to the propagation channel, either calculated via a wide range of channel
models or from empirical data

M = fading margin, again either calculated or from empirical data
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¥ LoRa Modem Calculator Tool ]
| Calculator iEnetgyPt;fiej
Calculator inputs Selected Configuration
LoRa Modem Settings VR PA
Spreading Factor 9] v
Bandwidth 125 v kHz RO = =1
Coding Rate 1 ~ 4R o |l R |
Low Datarate [¥] Optimiser On =z
Packet Configurati
& = Preamble l Header l Payload [ CRC l
Payload Length 33 =+ Bytes
Programmed Preamble |6 2| Symbols Calculator Outputs
Total Preamble Length | 10.25 Symbols  Timing Performance
Header Mode [¥] Explicit Header Enabled Equivalent Btrate  [1757.81 | bps Time on Air | 279.55 ms
CRC Enabled [¥] Enabled Preamble Duration |41.98 s Symbol Time |4.10 ms
RF Settings
Centre Frequency 920000000 21 He RF Performance Consumption
Transmit Power 13 ~| dBm Link Budget 142 dB Transmit 35 mA
Hardware Implementation [~] RFIO is Shared Receiver Sensttivity |-129 dBm  CAD/Rx 10.8 mA
Max al Offset |34 m Sleep 100 nA
Compatible SX Products 1272, 1273, 1276. 1277 Gt R
SF=9, BW=125kHz, CR=4/5 HeaderEnabled, Preamble = 10.25 syms Payload = 33 bytes, Transmit Power = 13 dBm

20Byte data Tx = 279.55msec in SF9

LoRaWAN protocol

125kHz BW, 4/5 CRC coding, 6 preamble (1—Y:%E5), SF 7 h512
LoRaWAN protocolTld. data uplink = 13ByteA—/)\Awv R

LoRa Calculator o >Aa—FK
http://www.semtech.com/apps/filedown/down.php?file=SX1272LoRaCalculatorSetup1%271.zip
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