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This guide will show you how to set up the Raspberry Pi and make it work with the RAK LPWAN HATSs.
The setup of the Raspberry Pi consists of three parts:

1. Flashing the Raspbian OS to the SD card and access option
2. Configuring the Raspberry Pi interfaces
3. Installing the rak_common_for_gateway stack

You have two options in configuring the Raspberry Pi:

1. Headless setup - you don't need a monitor and a keyboard
2. General Setup - you need a monitor and a keyboard

Flash the SD Card

Flashing the latest Raspberry Pi OS is required for both the headless and the general setup. To flash the
OS, you will need:

1. balenaEtcher (software used for flashing OS)
2. Raspberry Pi OS

3. SD card (at least 16 GB)

4. SD card reader

5. PC/laptop

Start with downloading and installing balenaEtcher.

&9 balenaEtcher

o

B Flash from file

& Flash from URL

IE Clone drive

Next, download the latest Raspberry Pi OS. The Raspberry Pi OS Lite is recommended as it is more
lightweight than the Desktop version.

Insert the SD card into your PC/laptop and open balenaEtcher. Click on Flash from file, browse and
select the Raspberry Pi OS you have downloaded.


https://www.raspberrypi.com/software/operating-systems/
https://www.balena.io/etcher/
https://www.raspberrypi.com/software/operating-systems/
https://www.balena.io/etcher/
https://www.raspberrypi.com/software/operating-systems/

&9 balenaEtcher

B Flash from file Mass Stor...SB Device
& Flash from URL

IE Clone drive

BalenaEtcher should automatically recognize the SD card. If not, click on Select target and choose your
SD card.

Once the Raspberry Pi OS and SD card are selected, click on Flash. Flashing will then start.

&9 balenaEtcher

o 2022-01...ite.img While you are waiting, check out some projects

R Mass st... Device

7 balena-rpiplay

Turn a Raspberry Pi into an Airplay server using RPiPlay to enable screen

Flashing...

mirroring on tvs, monitors and projectors.

Do you want to list your project here?
Check out our contribution guidelines

Once the flashing is done, you will see the following screen.




&9 balenaEtcher

Flash Complete!
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We hope you enjoyed
using Etcher!

Share on Twitter

You can now safely eject the SD card.

Raspberry Pi Headless Setup

This setup does not require a monitor or any input devices. The Raspberry Pi can be configured
screenless; that is why it is called a Headless setup. By default, the Raspberry Pi OS installs the SSH
protocol disabled. You can turn it on without using a monitor and keyboard.

Requirements

Hardware

1. Raspberry Pi 3B+/4

2. Power adapter 5V (at least 2.5 A for Raspberry Pi 3B+ and 3 A for Raspberry Pi 4)
3. SD card (at least 16 GB, with the flashed OS)

4.SD card reader

5. A PC/ Laptop

Software

1. SSH terminal console (e.g. PuTTY)

Setup the SD Card

Assuming you have flashed the latest Raspberry Pi OS, insert the SD card into your PC/laptop. Open the
root of the directory of the card.


https://www.putty.org/

- v = boot (E:)
MName Date modified Type

File folder
BIN File
BROADCOM File
DAT File
up_cd.dat 020 r. 2:54 DAT File
up_db.dat .3.2020 r, 2:54 DAT File 10 KB
up_x.dat .5.2020 r. 2:5¢ DAT File 10 KB
DAT File 7 KB
020 DAT File 4 KB
B fixupddb.dat 5.2020 r. 2:54 DAT File
. freupd. .5.2020 r. 2:54 DAT File
I kernel
. kernel7 2020 1. 2:54 Dhsc Image File
I kernel 7! .5.2020 r. 2:5¢ Disc Image File <
. kerneld .3.2020 r. 2:54 Disc Image File 3205 KB
. bern2 708-rpi-b.dtb 52020 r. 2:54 OTE File 24 KB
. bem -rpi-b-plus.dtb .5.2020 r. 2:54 DTB File 24 KB
B tcm i-cm. 5.2020 . 2:54 DTE File 24 KB
B bem ' 5.2020 1. 2:54 DTE File 24 KB
B tcm . 5.2020 . 2:54 DTE File 24 KB
I bem2 709-rpi-2-b.dtb .5.2020 r. 2:5¢ OTE File 25 KB
. bemd 710-rpi-2-b.dtb L2020 r. 2:54 DTB File
. bemn2710-rpi-3-b.dth .5.2020 r. 2:54 DTE File
. bem2710-rpi-3-b-plus.dtb .5.2020 r. 2:54 DTB File
. bem2710-rpi-cm3.dtb .5.2020 r. 2:54 DTE File
I bem2711-rpi-4-b.dtb .5.2020 r. 2:54 DTE File
B startelf 5.2020 . 2:54 ELF File
B start_cd.el 52020 r, 2:54 ELF File
B start_db.elf 5.2020 . 2:54 ELF File
0 ELF File
ELF File 720 K
. startdcd.elf 52020 r. 2:54 ELF File 766 KB
I startddb.elf .5.2020 r. 2:54 ELF File 4 436 KB
ELF File 3 464 KB
COPYING.linux .5.2020 r. 2:5¢ LINUX File
B cmdiine 9.2020r. TXT File
B config 8.2020 r. 40 TXTFile
B issue 9.2019r. TXT File

Disc Image File

In here, create a text file called wpa_supplicant.conf. The wpa_supplicant includes the needed
information for the Wi-Fi interface of the Raspberry Pi to connect to a Wireless network.

Copy and then paste the following text into the wpa_supplicant.conf file:

country=YOUR_COUNTRY
ctrl_interface=DIR=/var/run/wpa_supplicant GROUP=netdev
update_config=1

network={
scan_ssid=1
ssid="YOUR_WIFI_SSID"



psk="YOUR_WIFI_PASSWORD"
}

Change YOUR_COUNTRY with the abbreviation of your country. Here you can find your country's two-
letter code, according to ISO standards.
Also, change YOUR_WIFI_SSID with the SSID of your network and YOUR_WIFI_PASSWORD with the

password of that network.

5 NOTE: Type the SSID and Password in the quotes (" ").

=/var/run/wpa_supplicant GROUP=netdev

Save and exit the text file.

If you want to use the Ethernet interface, plug the Raspberry Pi directly into your wired network. The
DHCP server of the router will assign an IP to the Raspberry Pi.

Apart from the wpa_supplicant.conf file, also create an empty file (with no extension) named ssh. This
will enable the SSH interface on the Raspberry Pi.

H wps_supplicant.conf TXT File
s pp

LI
B sh 23.2.2022 5, 1413 File

Now you can eject the SD card and insert it into the Raspberry Pi. Once Pi is booted, it will connect to
the WI-FI network. The DHCP server will assign an IP and you can access the Pi at that address.

To find the assigned IP, you can either go to your router’s web Ul in the DHCP clients menu or use a
program (in this example Advanced IP Scanner) to scan the network.


https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#Officially_assigned_code_elements
https://www.advanced-ip-scanner.com/

{7 Advanced IP Scanner - [m| X

File  View Settings Help

Psn 01 |IPC 2o

[192.168.0.1-254 Example: 192.168.0.1-100, 192.1680.200 | |search 2]

Results Favorites

Status MName P Manufacturer MAC address Comments 2

192.168.0.113 192.168.0.113 Raspberry Pi Foundation B8:2T:EB:

Y 4 4 4 4 4 44 4 4 ) V] 4 4 4 4 4 4

b
<

17 alive, 22 dead, 215 unknown

You can access the Raspberry Pi on that IP using a terminal console (in this example: PuTTY)

2 PuTTY Configuration ? X

Category:
B- S_ession | Basic options for your PuTTY session |

i + Logging Specify the destination you want to connect to
[=J- Teminal

Host Mame (or IP address) Port
- Keyboard
. Bell [192.168.0.113 |22 |

- Features Connection type:
- Window (OJRaw (O Telnet () Rlogin @ 55H () Senal

-~ Appearance
gzﬁavinur Load. save or delete a stored session

... Tranglation Saved Sessions

[+ Selection | |
- Colours
[=l- Connection Load

“pae

. Praxy
- Telnet Delete

- Rlogin
- 55H
- Serial

Close window on exit:
() Aways () Mever (®) Only on clean exit

. Mot || Hep | [ open ] cancel

Login using the default credentials:

e Login: pi
e Password: raspberry



You can now head to Configuring the Raspberry Pi's Interfaces

General Setup

In the general Raspberry Pi setup, you will learn how to setup the Pi with the help of a monitor and a
keyboard.

Requirements

Hardware

1. Raspberry Pi 3B+/4

2. Power Adapter (at least 2.5A for Raspberry Pi 3B+ and 3A for Raspberry Pi 4)
3. SD card (at least 16GB, with the Raspberry Pi OS flashed)

4. SD card reader

5. Keyboard

6. Monitor/ TV

Setup the Raspberry Pi

Assuming you have flashed the latest Raspberry Pi OS, insert the SD card into your Raspberry Pi.
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Connect the monitor/ TV to the HDMI port (for Raspberry Pi 3B+) or MiniHDMI (for Raspberry Pi 4), and
the keyboard to a USB port. Optionally, you can connect an Ethernet cable, if you want to use Ethernet.
In this example, it will be shown how to connect the Raspberry Pi to a WI-FI network.



Once everything is connected, you can power the Raspberry Pi with the power adapter. When the Pi is
fully booted, you will see the following screen.



Reached target Sound Card.
Started Avahi mDNS-/DNS-SD Stack.
Started WPA supplicant.
Started Login Service.
Started LSB: Switch to ondemand cpu governor (unless shift key is pressed).
Started dphys-swvapfile - set up, mount/unmount, and delete a swap file.
Started LSB: service and resource monitoring daemon.
Started dhcpcd on all interfaces.
Reached target Network.
Reached target Network is Online.
Started ChirpStack Network Server.
Started ChirpStack Application Server.
Starting Mosquitto MQTT v3.1-u3.1.1 Broker...
itarted ChirpStack Gateway Bridge.
itarting PostgreSQL Cluster 11-main...
Starting Permit User Sessions...
ing setcsrc.local Compatibility...
My IP addr is 192.168.0.113
Starting OpenBSD Secure Shell server...
Starting dnsmasq - A lightweight DHCP and caching DNS server...
Starting Advanced key-value store. ..
] Started Permit User Sessions.
] Started Mosquitto MOTT v3.1-v3.1.1 Broker.
] Started setc/rc.local Compatibility.
] Started Getty on ttyl.
] Reached target Login Prompts.
]
]
]
]

g

Started Advanced key-value store.

Started OpenBSD Secure Shell server.

Started dnsmasq - A lightweight DHCP and caching DNS server.
Reached target Host and Network Name Lookups.

Raspbian GNU-/Linux 10 rak-gateway ttyl

rak-gateway login:

Login using the default Raspberry credentials:

e Login: pi
e Password: raspberry

Configuring the Raspberry Pi's Interfaces

After you log in, you need to configure the Raspberry Pi - enable SSH, SPI, 12C, etc. To do this, run the
command sudo raspi-config. This opens the Raspberry Pi user interface (Ul), where you can configure
different Raspberry Pi settings.



Display Options
Interface Options
Performance Options
Localisation Options
Advanced Options
OUpdate

About raspi-config

(¥ T R Y SO L SN ot

<Select>

Configure display settings

Configure connections to peripherals
Configure performance settings

Configure language and regional settings
Configure advanced settings

Opdate this tool to the latest version
Information about this configuration tool

<Finish>

If you want to be able to access the Raspberry via SSH connection, head to 3 Interface Options and

enable 12 SSH.

= NOTE: If you are using the Headless setup, you can skip this step as the SSH interface is enabled via
the ssh file.

e g
3 Interface Cptions Configure connections to peripherals Enable/disable graphical remote access using RealVNC
4 Performance Options Configure performance settings I4 5PI Enable/disable automatic loading of SPT kernel module
5 Localisation Options Configure language and regional settings Is IzC Enable/disable automatic loading of I2C kernel module
6 Advanced Cptions Configure advanced settings I& Serial Port Enable/disable shell messages on the serial connection
8 Update Update this tool to the latest wversion I7 1-Wire Enable/disable one-wire interface
9 About raspi-config Information about this configuration tool I2 Remote GPIO Enable/disable remote access to GPIO pins

<Selsct> <Finish> <Select> <Back>

Pi Software Configuration Tool (raspi-config)

11 Legacy Camera Enable/disable legacy camera support
nd lin




Would you like the 55H server to be enabled?

Caution: Default and weak passwords are a security risk
when 55H is enabled!

- NOTE: Enabling the SSH makes the Raspberry Pi accessible via the command terminal. It is
recommended to change the login password in 1 System Options -> S3 Password.

While you are in the 3 Interface Options menu, enable the following interfaces:

e SPI - Serial Peripheral Interface. This enables the communication between the Raspberry Pi and the
concentrator with an SPI interface.

= NOTE: If you are going to use an LPWAN concentrator with a USB interface and a mPCle to USB Board,
you can skip enabling this interface.

Raspberry Pi Software Configuration Tool (raspi-config)

Would you like the 5PI interface to be enabled?

Il Legacy Camera Enable/disable legacy camera sSupport

I2 S55H Enable/disable remote command line access using SS5H
graphical remote access using RealVNC
e automatic loading of SPI kernel module
automatic loading of I2C kernel module
I& Serial Port Enable/disable shell messages on the serial connection
I7 1-Wize Enable/disable one-wire interface

I8 Remote GPIO Enable/disable remote access to GPIO pins

<Selsct> <Back>

e 12C - enables the Inter-Integrated Circuit (12C) interface. The 12C enables GPS communication.

Raspberry Pi Software Configuration Tool (raspi-config)

Would you like the ARM I2C interface to be enabled?
I1 Legacy Camera Enable/diseble legacy camera support

I2 S5H Enable/fdisable remote command line access using 5S5H
I3 VNC Enable/disable graphical remote access using RealVNC
I4 SPI Enable/disable automatic loading of SPI kernel module

ble automatic loading of I2 rnel module
I& Serial Port Enable/disable shell messages on the serial connection
I7 1-Wire Enable/disable one-wire interface
I8 Remote GPIC Enable/disable remote access to GPIO pins

<Select> <Back>



https://store.rakwireless.com/products/mpcie-to-usb-board

e Disable Login Shell over Serial and enable Serial port hardware - here you disable Shell over
Serial and enable the Serial port as it might cause a collision between the interfaces.

Raspberry Pi Software Configuration Tool (raspi-config)

I1 Legacy Camera Enable/disable legacy camera Support serial?

12 SsH Enable/disable remote command line access using SSH
13 VNC Enable/disable graphical remote access using RealVNC
14 sPI Enable/disable automatic loading of SPI kermel module

1
I8 Remote GPIO  Enable/disable remote access to GPIO pins

<Select> <Back>

Would you like a login shell to be accessible over

Would you like the serial port hardware to be enabled?

It is recommended to configure the Time Zone of the Raspberry Pi. Head to 5 Localization Options ->

L2 Time Zone

Raspberry Pi Software Configuration Tool (raspi-config) |

| Raspberry Pi Software Configuration Tool (raspi-config)

Ll Locale

Advanced Options
Update

Configure

1 System Options Configure system settings

2 Display Options Configure display settings

3 Interface Cptions Configure connections to peripherals
4 Performance Options Configure performance settings

advanced settings

L3 Keyboard

L4 WLAN Country Set legal wireless channels for your country

Configure language and regional settings

Set keyboard layout to match your keyboard

Update this tool to the latest version

w o o g

About raspi-config Information about this configuration tool

<Selsct> <Finish>

<Select> <Back>

Select your geographic area and then a city corresponding to your time zone.

| Configuring tzdata |
Please select the geographic area in which you live. Subsequent
configuration questions will narrow this down by presenting a list of
cities, representing the time zones in which they are located.

Geographic area:

Africa

America
Antarctica
Australia
Arctic Ocean
Asia

Atlantic Qcean
i

<Cancel>

ng tzdata |
Please select the city or region corresponding to your time zone.

Time zone:

Samara
San Marino
Sarajevo
Saratov
Simferopol
Skopie

fia
Stockholm
Tallinn
Tirane

e REEREECD RORRETREERRn =~

<Cancel>

Now, you can configure the WI-FI Internet connection. Head to 1 System Options -> Wireless LAN.

& NOTE: If you are using the Headless setup, you can skip this step, as the Internet connection is

configured in the wpa_supplicant.conf file.

Raspber: Pi Software Configuration Tool (raspi-config)

{raspi-config)

] Rasphe: Pi Software Configuration Tool

and pas.

Display Option:
Interface Cptions
Performance Options
Localisation Options
Advanced Cptions
Update

About raspi-config

[ T ]

<Select>

Configure
Configure
Configure
Configure
Configure

display settings
connections to peripherals
performance settings

language and regional settings
advanced settings

Update this tool to the latest version
Information about this configuration tool

<Finish>

52 RAudio

53 Password

54 Hostname

55 Boot / Buto Login
56 Network at Boot
57 Splash Screen

S8 Power LED

<Sslect> <Back>

Select audio out through HDMI or 3.5mm jack
Change password for the 'pi' user

Set name for this computer on a network
Select boot into desktop or to command line
Select wait for network connection on boot
Choose graphical splash screen or text boot
Set behaviour of power LED




Enter the SSID of your Wireless Network and then the password of that network.

Please enter S3ID Please enter passphrase. Leave it empty if none.

<Cancel> <Cancel>

Once done with configuring the Raspberry Pi, select Finish. The Pi will require a reboot to apply the
changes.

Would you like to reboot now?

After the reboot, the session in the terminal will be closed. You need to log in again and install the
latest rak_common_for_gateway stack.

Install Rak_common_for_gateway Stack

Log into the Raspberry Pi.



It is a good practice to update the Raspberry Pi packages. To do this run the following command:

sudo apt update && sudo apt upgrade -y

Proceed by installing the rak_common_for_gateway stack. Run the following commands to install it.

Install Git on the Raspberry Pi

sudo apt update; sudo apt install git -y

Clone the rak_common_for_gateway stack

git clone https://github.com/RAKWireless/rak_common_for_gateway.git ~/rak_common_for_gateway

Enter the cloned folder and install the stack.

cd ~/rak_common_for_gateway
sudo ./install.sh

Choose the desired model of the gateway by typing the number and clicking Enter.

For example, if you are using RAK2287 SPI without LTE, you will need to type 7 and hit enter to start the
installation.

Alternatively, if you are going to use RAK5146 USB without LTE, you will need to type 10 and start the
installation.



|1: |1: |'L: M

mocdlel :

no LTE
with LTE

[, T S 1 I % R

[a}]

-1

+ raspberry pi)
+ LTE + raspberry pi)

PI) with LTE
select the n‘.u:u:i.el:l

Now you can proceed with connecting the gateway to a LoRaWAN Network Server (LNS).
You can refer to each RAK concentrator documentation below:

1. RAK2245
2. RAK2247
3. RAK2287
4. RAK5146

O XM


https://docs.rakwireless.com/Product-Categories/WisLink/RAK2245-Pi-HAT/Overview/
https://docs.rakwireless.com/Product-Categories/WisLink/RAK2247/Overview/
https://docs.rakwireless.com/Product-Categories/WisLink/RAK2287/Overview/
https://docs.rakwireless.com/Product-Categories/WisLink/RAK5146/Overview/
https://www.facebook.com/share.php?title=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&u=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
https://www.facebook.com/share.php?title=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&u=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
https://twitter.com/share?lang=en&text=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&url=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
https://twitter.com/share?lang=en&text=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&url=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
https://www.linkedin.com/shareArticle?mini=true&source=Shenzhen+RAKwireless+Technology+Co.%2C+Ltd.&title=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&url=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
https://www.linkedin.com/shareArticle?mini=true&source=Shenzhen+RAKwireless+Technology+Co.%2C+Ltd.&title=How+To+Get+Started+with+Raspberry+Pi+and+RAK+LPWAN+Concentrators&url=https%3A%2F%2Flearn.rakwireless.com%2Fhc%2Fen-us%2Farticles%2F26743452451095-How-To-Get-Started-with-Raspberry-Pi-and-RAK-LPWAN-Concentrators
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