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Table 3-8 Possible combinations of sending control parameters specified by 3.4.1 Sending

control, 3.4.2 Carrier sense and 3.4.3 Skipping carrier sense in a response

The sum of | Conditions of response to
| oo skip carrier sense Vot 2)
Antenna Apé):;ed Unit CH Cl-:nu:ed Carrier Sending Pause ?ig':s;‘;? P
power B bandwidth bundle | S€nse time duration duration arbitrary 1 Completion o i
hour time
24-32:None
e | 2ok | o, S,Lnos,; ' 4 gote 50ms | 33-38:360 s - =
or less

Ten times

or more of
More than 200

ms, and 400 ms t:gigs:i't?iir
or less : g

time or 2

1ch ms (Note3) 50 ms or
less
More than 6
250 mW or ms, and 200 ms 2 ms
less or less
33-38 | 200 kH 128 ps
. - of More 6 ms or less None 360 s or less 2 ms or less
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THE THINGS
4 STACK
THE THINGS

NETWORK

https://github.com/TheThingsNetwork/lorawan-stack
GoTEMTWS,

C(/B ChirpStack

https:.//github.com/brocaar/chirpstack-network-server
GoTEHMINTWB,

https://www.thethingsnetwork.org
JeSAERARF. FONAHTZWICGWZ HE,

THE THINGS
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https:.//www.thethingsindustries.com

TINOERRR, Compact server for private LoRaWAN
networks
Il 7 Open-source LoORaWAN Server that integrates both the network-server and the application-
‘ ‘ U server. This is useful for application providers that operate their own LORaWAN network, or
0 l for device and application developers.

Warning This is a development version 0.7.0. Use the stable 0.6.x instead, please. After a
major version upgrade you are required to review and complete the configuration before
connecting any gateway or device!

https:.//www.loriot.io/
1 GW, 10 Devicex COHE T hdh 5,

https://github.com/gotthardp/lorawan-server
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https://os.mbed.com/platforms/ST-Discovery-LRWAN1/
https://www.chip1stop.com/view/dispDetail/DispDetail?partId=STMI-0109060&mpn=B-L072Z-LRWAN1
https://www.stmcu.jp/design/sw_dev/firmware/55524/

-CUBE-LRWAN (HZAXIshk)

#1fdef REGION_AS923 JAPAN
if( ( freq < 920600000 ) || ( freq > 923400000 ) )

{
DBG_PRINTF("\tChannel *xk CANNOT BE ADDED xx in Japan: Freq %d Hz is outside channels
24~38\n\r", freq);
return false; // Japan region channels used are 24~38 (Center Freq: 920.6 MHz to 923.4 MHz
@ 200 kHz max BW each)
// Note: We do not use Japan channel plan for 33~61 due to unavailability of channel-by-
channel controls for LBT, TX time, Pause time and Duty cycle in this stack.
by
#else
if( ( freq < 915000000 ) || ( freq > 928000000 ) )

{

s
#endif

return false:

AS923 ]

BHENBHERS (ImW)
NENEHERD 20mW)
fili 2 fEAR B (250mW)

ARIB STD-T108

REGION_AS923_JAPANY V7 O CHARMIGDFEEMNAD L DICTE>TWD,
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#define AS923_DEFAULT_MAX_EIRP

-CUBE-LRWAN (HZA&XYJThR)

* Default Max EIRP

*/
#ifdef REGION_AS923_JAPAN

#define AS923_DEFAULT_MAX_EIRP

#else
#endif

/*k |
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VE3

* Maximal datarate that can be used by the node

*/

#ifdef REGION_AS923_JAPAN
#define AS923_TX_MAX_DATARATE

#else

#define AS923_TX_MAX_DATARATE

#endif

/*k |

DR_5

DR_7

* Maximal datarate that can be used by the node

*/

#ifdef REGION_AS923_JAPAN
#define AS923_RX_MAX_DATARATE

#else

#define AS923_RX_MAX_DATARATE

#endif

FARDELD

ATIE200 kHzTCh%

DR_5

DR_7

XY]>TWBD T, 718250

DataRate Configuration Indicative physical
bit rate [bit/s]

0 LoRa: SF12 / 125 kHz 250

1 LoRa: SF11 /125 kHz 440

2 LoRa: SF10 / 125 kHz 980

3 LoRa: SF9 /125 kHz 1760

4 LoRa: SF8 /125 kHz 3125

S LoRa: SF7 /125 kHz 5470

6 LoRa: SF7 /250 kHz 11000

i FSK: 50 kbps 50000

8..14 RFU
15 Defined in
LoRaWAN?’

Table 61: AS923 Data rate table

| A

OB RP2-1.0.1 LoRaWAN Regional Parameters

kHz DDR_6 (& {E 10 7% L 5

Allh

lcLTWS,

seeed


https://lora-alliance.org/resource-hub/rp2-101-lorawanr-regional-parameters

/ %k

* Band 0 definition
* { DutyCycle, TxMaxPower,

*/

static const band_t AS923_BANDO = {100, AS923_MAX_TX_POWER, 0, 0, 0, 923000000, 928000000} ;
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FIC HAXT I D ECE (&
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LastJoinTxDoneTime, LastTxDoneTime, TimeOff }

WD, JPO20& UL THARIGD A— KM ZEBMMUL F U7,

EUTCPRED £9, mergeLTH S X EH 73
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»» Mbed OS 6 CLoRaWANUL TH 2

$ mbed import mbed-os—example-lorawan
$ cd mbed-os—example-lorawan
$ mbed target DISCO_LO72CZ_LRWAN1

$ vi mbed_app.json

2 BEFT

minlEaspny~: JP920",

Rlohardevice=eui™:" "y YOUR_DEVICE_EUI }",

"lora.application—eui": "{ YOUR_APPLICATION_EUI }",
"lora.application-key": "{ YOUR_APPLICATION_KEY }"

EE

HE 5 A, FTIRD/Ny FEHTE

/1

$ mbed toolchain ARM
$ mbed compile
$ cp ./BUILD/DISCO_LO@72CZ_LRWAN1l/ARM/mbed-os—example-lorawan.bin /Volumes/DIS_L0O72Z
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Untitled_0
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HEX

w

New Open Save Connect Disconnect Clear Data Options View Hex Help

Mbed LoRaWANStack initialized
CONFIRMED message retries : 3
Adaptive data rate (ADR) - Enabled
Connection - In Progress ...
Connection - Successful

Dummy Sensor Value = 3

23 bytes scheduled for transmission
Message Sent to Network Server
Dummy Sensor Value = 5

23 bytes scheduled for transmission
Message Sent to Network Server
Dummy Sensor Value = 7

23 bytes scheduled for transmission

usbmodem143203 / 115200 8-N-1
Connected 00:00:23, 454 / O bytes

@ X
@ RX

(J RTS () DTR @ DCD
@ crs @ DSR

@ r

‘\\ THE THINGS CONSOLE

NETWORK COMMUNITY EDITION

Gateways O Traffic

GATEWAY TRAFFIC ™"

uplink  downlink join

time frequency mod
a 22:15:47 9234 lora
A 22:15:44 923.2 lora
a 22:15:41 9234 lora
a 22:15:39 9234  lora
a 22:15:36 9234 lora
a 22:15:34 923.4 lora
a 22:15:31 9234 lora
a 22:15:29 923 lora
a 22:15:26 923.2 lora
a 22:15:23 923 lora

22:15:21 923.2

22:15:16 923.2

peta

CR
4/5

4/5

4/5

4/5

4/5

4/5

4/5

4/5

4/5

4/5

4/5

4/5

X

data rate airtime (ms)

SF10 BW 125

SF10 BW 125

SF10 BW 125

SF10 BW 125

SF10 BW 125

SF 10 BW 125

SF 10 BW 125

SF10 BW 125

SF10 BW 125

SF 10 BW 125

SF10 BW 125

SF10 BW 125

493.6

493.6

493.6

493.6

493.6

493.6

493.6

493.6

493.6

493.6

452.6

370.7

cnt

Applications

dev addr:

dev addr:

dev addr:

dev addr:

dev addr:

dev addr

dev addr:

dev addr:

dev addr:

dev addr;

app eui:

Gateways

payload size:

payload size:

payload size:

payload size:

payload size:

payload size:

payload size:

payload size:

payload size:

payload size:

e ytsuboi v

Support

Overview Traffic Settings

P resume W clear

37 bytes
37 bytes
37 bytes
37 bytes
37 bytes
37 bytes
36 bytes
36 bytes
36 bytes

36 bytes

dev eui;
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‘\\ THETHINGS CONSOLE Applications  Gateways  Support @ ytsuboi v

NETWORK COMMUNITY EDITION

Applications < ytsuboi Devices > &7 first Data

Overview Data Settings

APPLICATION DATA P resume W clear
Filters uplink downlink activation ack error
time counter port
a 22:20:23 5 15 payload:
a 22:20:21 4 15 payload:
a 22:20:18 3 15 payload:
A 22:20:16 2 15 payload:
A 22:20:13 1 15 payload:
a 22:20:11 0 15 payload:
22:20:03 dev addr: app eui: dev eui:
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