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1. Overview

This document can be used for RAK7243 with LTE.

More document please access RAK official website:
https://www.rakwireless.com/en/download.

2. What do you need to prepare?

RAK7243 with LTE, also named RAK Pilot Gateway pro (LTE);

You can buy them from RAK online store:

https://store.rakwireless.com/

A 16G SD card, and a card reader, and a PC;

Install a writing software on the PC which can be used to burn firmware into SD
card, for example, you can use Etcher, which can be download freely from here:

https://www.balena.io/etcher/

Install a SSH tool on the PC if the OS of the PC is Windows. You can use Putty,
which can be download freely from here:

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

If the OS of the PC is Linux or Mac OS, there is a built-in SSH tool already.

Download the latest firmware from RAK website (the name is “RAK7243_LTE…”):

https://www.rakwireless.com/en/download/LoRa/Pilot-Gateway-Pro-RAK7243#Fir
mware

3. Burn the latest firmware into SD card

You can refer to this document to burn the latest firmware which you download from
RAK website into SD card:

http://docs.rakwireless.com/en/LoRa/RAK2245-Pi-HAT/Tool/How_to_write_LoRa_Ga
teway_Image_to_Micro_SD.pdf

When you complete it, insert the SD card into your LoRa gateway, and power on.

https://www.rakwireless.com/en/download
https://store.rakwireless.com/
https://www.balena.io/etcher/
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.rakwireless.com/en/download/LoRa/Pilot-Gateway-Pro-RAK7243
https://www.rakwireless.com/en/download/LoRa/Pilot-Gateway-Pro-RAK7243
http://docs.rakwireless.com/en/LoRa/RAK2245-Pi-HAT/Tool/How_to_write_LoRa_Gateway_Image_to_Micro_SD.pdf
http://docs.rakwireless.com/en/LoRa/RAK2245-Pi-HAT/Tool/How_to_write_LoRa_Gateway_Image_to_Micro_SD.pdf
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4. Connect the LoRa gateway

There are two ways to connect your PC with the LoRa gateway:

4.1 Wi-Fi AP mode
By default, the LoRa gateway will work in Wi-Fi AP mode which means that you
can find a SSID named like “Rakwireless_XXXX” on your PC Wi-Fi network list,
for example:

You can connect this Wi-Fi SSID by using “rakwireless” as the default password.
The default IP address of the LoRa gateway’s Wi-Fi is 192.168.12.1, and your PC
will obtain an IP address automatically from DHCP if it connects successfully;

4.2 Ethernet cable
You can also connect your PC with the LoRa gateway through a Ethernet cable.
By default, the IP address of the LoRa gateway’s Ethernet is 192.168.10.10, so
you need to set the IP address of your PC’s Ethernet to the same network
segment, for example, 192.168.10.20.

OK, now, you should be able to ping the LoRa gateway from your PC successfully. If it
is, you can log into the LoRa gateway through SSH from your PC.

5. Log into the LoRa gateway through SSH

There are 3 cases of your PC:

5.1 Your PC’s OS is Windows
Open the SSH tool on your PC, in this document, we assume you use Putty, and
connect with the LoRa gateway through Wi-Fi AP mode which means the IP
address of SSH is 192.168.12.1, as the following picture shows:
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Note: If you connect with the LoRa gateway through Ethernet cable, the IP
address of SSH should be 192.168.10.10.

Then enter the username and password:
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The default username is “pi”, and the default password is “raspberry”.

If there is a message to let you enter “yes” or “no”, just “yes”.

OK, now, you have logged into the LoRa gateway through SSH successfully:
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5.2 Your PC’s OS is Mac OS
Open the terminal of Mac OS. If you don’t know how to open it, please Google or
Baidu.

If it is not in root mode, please enter “sudo -i”:
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Enter the password, and you can find it is in root mode now:

Enter “ssh pi@192.168.12.1” to logged into the LoRa gateway, the default
password is “raspberry”:

mailto:pi@192.168.12.1
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Note: If you connect your PC with the LoRa gateway through Ethernet cable, you
should enter “ssh pi@192.168.10.10” in this step.

OK, you have logged into the LoRa gateway through SSH successfully:

mailto:pi@192.168.10.10
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5.3 Your PC’s OS is Linux
If the OS of your PC is Linux, you should do as same as the Mac OS, except the
root mode.

6. Configure your LoRa Gateway

Now, you have logged into the LoRa gateway through SSH.

Enter a command “sudo gateway-config”, then you will see a page like the following
picture shows:

The item 1 is used to set a new password for the LoRa gateway.

The item 2 is used to config the frequency which the LoRa gateway will work on, and
the LoRa server which the LoRa gateway will work with;

The item 3 is used to open the global_conf.json file which includes almost all
configurations about LoRaWAN;

The item 4 is used to restart the process of LoRa protocol named packet-forwarder;

The item 5 is used to config the Wi-Fi function;

The item 6 is used to config the IP address of Ethernet;

The item 7 is used to config the APN name of pppd;

The item 8 is used to config whether it will connect LTE network automatically when
the LoRa gateway power on;
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Please notice that, there is a very important information on this page, yes, it is
“Gateway ID” which will be used when you register your LoRa gateway on a LoRa
server:

Surely, there is another way to get “Gateway ID”, just enter a command
“gateway-version”, then you will see it the as follow:

More details, you can see the following contents:

6.1 Set a new password for the LoRa gateway
The default password is “raspberry”, which is same with all Raspberry Pi devices,
so you need to set a new password for your LoRa gateway because of security.

As the following picture shows, choose “1 Set pi password”:
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After OK, you need to enter a new password twice:
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OK, you have set it successfully!

6.2 Config the frequency and the LoRa server

As the above picture shows, choose “Setup RAK Gateway LoRa concentrator”,
then you will see the following page:
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This is the page to choose LoRa server. Now, you can only choose TTN or
LoRaServer as the LoRa server which the LoRa gateway will work with.

6.2.1 Server is TTN
If you choose TTN as the LoRa server, you will see the following page:

You can choose a frequency in this page.
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That’s OK!

6.2.2 Server is LoRaServer
If you choos LoRaServer as the LoRa server:

you will see the following page:
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Just choose a frequency from them.

Next, you need to set an IP address of the LoRaServer which you want your
LoRa gateway to work with:

The default IP address is “127.0.0.1” which means the built-in LoRaServer in
the LoRa gateway. If you want to use an independent LoRaServer device or a
cloud LoRaServer, you need to set it to a correct IP address.

6.3 Connect the LoRa gateway to a router
If you want to use TTN or an independent LoRaServer which may be deployed in
local area network or Internet, you need to connect your LoRa gateway to a router
firstly.
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There are 2 ways to connect your LoRa gateway to a router:

6.3.1 Connect to router through Wi-Fi
If you want to connect to router through Wi-Fi, just do as follow:

Choose “5 Configure WiFi”:

You will see the following page:

Note: The item 1 and the item 2 are used to set the Wi-Fi mode which the
LoRa gateway work in. If you choose the item 1, it means that the LoRa
gateway will work in Wi-Fi AP mode after rebooting, while the Wi-Fi client
mode will be disabled. If you choose the item 2, it means that the LoRa
gateway will work in Wi-Fi client mode after rebooting, while Wi-Fi AP mode
will be disabled. The item 3 is used to modify the SSID and password of Wi-Fi
AP, and it is valid when the LoRa gatewat works in Wi-Fi AP mode. The item 4
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is used to config the Wi-Fi SSID and password which the LoRa gateway will
connect after rebooting if the LoRa gateway works in Wi-Fi client mode.

Choose the item 2 to enable the Wi-Fi client mode, then choose the item 4 to
config the Wi-Fi SSID and password you want to connect.
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Just fill in them according to your router’s Wi-Fi network configuration.

OK, you can reboot the LoRa gateway now, and it will connect to router
through Wi-Fi automatically.

6.3.2 Connect to router through Ethernet cable
If you want to connect to router through Ethernet cable, just do as follow:

Connect the LoRa gateway and the router with an Ethernet cable, then choose
“6 Configure LAN” to config a static IP address of the LoRa gateway’s
Ethernet.

You can see the following page, just fill a static IP address according to the IP
address of the router you want to connect. Please notice that the LoRa
gateway and the router must be in a same network segment, otherwise the
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connection will fail. By default, the IP address of the LoRa gateway’s Ethernet
is 192.168.10.10:

Then config the router’s IP address. It must be the true IP address of the
router:
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Now, just reboot the LoRa gateway and it will connect to the router
successfully through Ethernet cable.

6.4 Connect to LTE network
If you want to connect your LoRa gateway to Internet, you can surely connect it to
a router by using the 2 ways we produce in the section 5.3 of this document.

Actually, RAK7243 with LTE LoRa gateway can connect to Internet through LTE
directly. It is an important feature for this LoRa gateway, and it will help people to
use LoRa more easily.

If you want to connect your LoRa gateway to Internet through LTE, please do as
follow:

Firstly, insert a correct SIM card into RAK7243 with LTE LoRa gateway, and
power on.

Secondly, log into it through SSH, and enter the command “sudo
gateway-config”.

Then, choose “7 Configure LTE Module”:
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You will see 2 items:

The item 1 means the LoRa gateway will connect LTE automatically when it
starts.

The item 2 means the LoRa gateway will not connect LTE automatically.

Note: By default, it is enable, which means the LoRa gateway will connect LTE
automatically when it starts. If you want to disable it, just come here and choose
the item 2, then reboot the LoRa gateway. Similarly, if it is disable now, and you
want to enable it, just come here and choose the item 1, then reboot the LoRa
gateway.

OK, let’s config the LTE network operator’s information next. Before we start, you
should make sure that the state of LTE connecting automatically is disable!
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Now, i assume it is disable state.

Open the built-in serial port tool, and execute a command as follow:

It will enter minicom:

Try to enter a command “at”, if it returns “OK”, it means you have open the serial
port successfully:

Note: If you can not see “at” which you just enter, try to click “CTRL+A”, then click
“Z”, then click “E” at last.

Now, execute the AT command “at+cops=?” to query all LTE networks around
you:
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It may take several seconds. When it done, you can see some information like
this:

Note: The above picture is just a demo when i use it in China. You can see there
are 3 LTE network operators, including China Mobile, China Unicom, and China
Telecom.

Then, execute the AT command “at+cops=1,0,XXX,YYY” to set the information of
the LTE network operator which you want to use. “XXX” is the operator
identification, for example, “CHINA MOBILE”, “CHN-UNICOM”, or “CHN-CT” in
the above picture. “YYY” is the last value of every operator.

OK, let’s have a look at my example:
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Now, you should understand how to use the AT command
“at+cops=1,0,XXX,YYY”.

Let’s continue:

If it return “OK”, it means you have set successfully!

Next, you should set the APN name for pppd process too.

Go back this page, and choose “7 Configure APN name”:

You can see the following page, and the default value is “HOLOGRAM”:
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Just “OK”. If you want to modify it, please notice that the value must be a true and
correct APN name.

Then set the baud rate, the default value is 115200:

Just “OK”.

That’s all about config LTE on the LoRa gateway!

Let’s test the LTE function next:

Excute the command “sudo pppd call gprs”:
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Then you will see a lot of log information, at the end of them, you can see some
information like this:

If you can see them, it means that the LoRa gatewat has connect to LTE network
successfully in our testing!

The last thing you should to do is enable the LTE connecting automatically when
it starts, don’t forget it:
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OK! Let’s do some application examples to show the whole process of usage.

7. Connect the LoRa gateway with TTN

Firstly, connect your LoRa gateway to the router or connect your LoRa gateway to
LTE network in order to access internet according to the method which has been
introduced in the “Configure your LoRa Gateway” section of this document.

Secondly, config your LoRa gateway and choose TTN as the LoRa server and choose
a correct frequency according to the method which has been introduced in the
“Configure your LoRa Gateway” section of this document:

In this example, we choose TTN as the LoRa server and EU868 frequency
(EU_863_870).
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Now, open the TTN website https://www.thethingsnetwork.org/, and log in, then you
will see the following page. Just click “Console” in the drop-down menu of red box.

Can you see this page?

Click “GATEWAYS”:

Click “register gateway”

https://www.thethingsnetwork.org/
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Fill in them one by one:

Note: Please notice that the “Frequency Plan” is the frequency you want to use, and it
must be same with LoRa gateway and LoRa node. The “Gateway EUI” is the one you
have ever met in the following page, it must be same with the LoRa gateway’s true
“Gateway ID”, otherwise, you will fail to register your LoRa gateway on TTN:
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OK, click “Register Gateway” to register.

Do you see the page like as the following picture?
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If the “Status” is “connected”, it means your LoRa gateway has connected with TTN!

Otherwise, please check the network and the configurations of your LoRa gateway.

8. Connect the LoRa gateway with

LoRaServer

LoRaServer is an open source LoRa server, which you can find in
https://www.loraserver.io/.

For RAK RPi LoRa gateway, there are 2 ways to use LoRaServer:

8.1 A built-in LoRaServer
There is a built-in LoRaServer in every RAK RPi LoRa gateway if you use the
latest firmware.

When you use it at the first time after burning the latest firmware, the LoRa
gateway will work in EU868 frequency and use the built-in LoRaServer as its LoRa
server. In this case, if you don’t want to change the frequency or LoRa server, you
needn’t to do anything, because it will be configured automatically when the LoRa
gateway starts.

If it is not the first time and you want to use the built-in LoRaServer as the LoRa
server, just do something according to “Config your LoRa Gateway” section of this
document.

https://www.loraserver.io/
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That’s all about the built-in LoRaServer!

If you want to check data on the built-in LoRaServer, just open a browser and
enter “IP address:8080”, then enter the default username and the default
password, they are both “admin”:
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8.2 An independent LoRaServer
There are 2 ways that you can get an independent LoRaServer: use RAK’s cloud
testing LoRaServer or setup an independent LoRaServer by yourself.

If you want to use RAK’s cloud testing LoRaServer, you can contact with RAK
team on https://forum.rakwireless.com/.

If you want to setup an independent LoRaServer by yourself, you can get the
image from RAK website
https://www.rakwireless.com/en/download/LoRa/LoRa-Server-OS and install it on
a X86 PC according to this document:

http://docs.rakwireless.com/en/LoRa/LoRa-Server-OS/guide/Build_an_independe
nt_LoRaServer_by_yourself.pdf .

https://forum.rakwireless.com/
https://www.rakwireless.com/en/download/LoRa/LoRa-Server-OS
http://docs.rakwireless.com/en/LoRa/LoRa-Server-OS/guide/Build_an_independent_LoRaServer_by_yourself.pdf
http://docs.rakwireless.com/en/LoRa/LoRa-Server-OS/guide/Build_an_independent_LoRaServer_by_yourself.pdf
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Please notice that it is a whole ubuntu OS and it will erase all of old data on your
disk of this PC.

OK, we assume you have an independent LoRaServer now!

Let’s log into the LoRaServer to register your LoRa gateway.

Firstly, open the LoRaServer’s web page on a browser by enter “IP address:8080”.
“IP address” is your independent LoRaServer’s true IP address. For example:

Just log into it, the default username and password are both “admin”.

Then you can see a page like this:

Click “Gateways” on the left tree of this page:
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Click “CREATE” on the right page:

Then fill in them:
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What you need to notice is the red box in the above page, it should be the true
“Gateway ID” of your LoRa gateway. Do you remember that we have ever met it in the
“Config your LoRa Gateway” section?

OK, if you have done the correct configuration on your LoRa gateway and the network
between the independent LoRaServer and your LoRa gateway works well, you should
see the following page and status:
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Great! It means that you have connected your LoRa gateway to an independent
LoRaServer successfully!

9. Where is the source code?

RAK supply a fully open source project for the firmware which you download from
RAK official website, you can find the source code on Github:

https://github.com/RAKWireless/RAK7243-LTE-LoRaGateway-RPi-Raspbian-OS

Please contact us if you need technical support or want to know more
information.

Support center: https://forum.rakwireless.com/

Email us: info@rakwireless.com

https://github.com/RAKWireless/RAK7243-LTE-LoRaGateway-RPi-Raspbian-OS
https://forum.rakwireless.com/
mailto:info@rakwireless.com
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10. Revision History

Revision Description Date

1.0 Initial version 2019-05-24

11. Document Summary

Prepared by Checked by Approved by

Fomi Penn&Fomi

About RAKwireless:

RAKwireless is the pioneer in providing innovative and diverse cellular and LoRa
connectivity solutions for IoT edge devices. It's easy and modular design can be used in
different IoT applications and accelerate time-to-market.
For more information, please visit RAKwireless website at www.rakwireless.com.
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