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Mesh Networking Basics



Purpose

Overviewfor Planningand Implementing
a Microwave Mesh Network



Topics

A Modeling microwave links

A AREDN supported platforms and firmware

A Node configuration

A Internet tunnels for training and maintenance
A Network servicesg similar to internet services
A Example: Crotcheq Uncanoonud®MR Project



H Radio Mobile

Radio Mobile Online Model

https://www.ve2dbe.com/rmonline_s.asp

This tool is sponsored by

Create a New account

Créer un Nouveau compte

Crea una cuenta nueva

Crea un nuovo Account

A free tool for amateur radio

Par/By Roger Coudé VE2DBE

TowerCoverage.com

L]

Radio Mobile Online / En ligne

Try the new Windows Desktop version - RmWeb 2.1.2.0 - Essayez la nouvelle version pour bureau Windows

Information

commandite cet outil

Utilisateur

Mot de passe

User
Password
Soumettre - Submit
English
Francais
Espaiiol

Ttaliano

veldbe@yahoo.ca

Lost your user name or password...

Perdu votre nom d'utilisateur ou le mot de passe...

Perdiste tu nombre de usuario o contrasefia...

Dimenticato username o password...

Un outil gratuit pour la radio amateur




Radio Mobile Online Model

Locate sites on map

Par/By Roger Coudé VE2DBE

i New Site 92 OpenStreetMap - Road v |




Radio Mobile Online Modellnput

From

Antenna height (m above ground)

Crotched Mt
5

To
Antenna height (m above ground)

Uncanoonuc

15

Description
Frequency (MHz)

Tx power (Watts)

Tx line loss (dB)

Tx antenna gain (dBi)
Rx antenna gain (dBi)
Rx line loss (dB)

Rx threshold (puV)

Crotched to Uncanoonuc 5Gt
5720
0.4
0.1
20

26.02 dBm

Max gain minus 3df

for Polarization

20
0.1
0.5

Required reliability (%) —> 95

Diversity

-113.02 dBm




Radio Mobile Online Model
Output Profile




Crotched Mt (1)
Latitude
Longitude
Ground elevation
Antenna height
Azimuth

Tilt

Radio system
TX power

TX line loss

TX antenna gain
RX antenma gain
RX line loss

RX sensitivity
Performance
Distance
Precision
Frequency
Equivalent Isotropically Radiated Power
System gain
Required reliability
Received Signal
Received Signal

42.998320 °
-71.873831 °
621.2m
5.0m
94.09 TN | 108.06 MG °
-0.64°

26.02 dBm
0.10 dB
20.00 dBi
20.00 dBi
0.10 dB
-113.02 dBm

Design to 20dB Minimum @ 95% Reliabili

Radio Mobile Online Model
Output Parameters

Latitude
Longitude
Ground elevation
Antenna height
Azimuth

Tilt

Free space loss
Obstruction loss
Forest loss
Urban loss
Statistical loss
Total path loss

(2) Uncanoonue
42.983127 ©
-71.589946 °
393.6 m
15.0m
274.28 TN | 288.36 MG °
043°
Propagation
134.84 dB
-0.68 dB
1.00 dB
0.00dB
21.17 dB
156.33 dB

23.152 km
11.6m

5720.000 MHz

39.089 W
178.84 dB
95.000 %
-90.51 dBm
6.68 v
22.51 dB

Fade Margin



Radio Mobile Online Model
Output Map

Goffstown

Crotched Mt

Francestown

Uncanoonuc

Nz Boston

Greenfleld E
NH 13

Mew Boston
Air Station




AMATEUR RADIO
EMERGENCY DATA NETWORK



AREDN Supported Platforms
arednmesh.org

| || search |

Login | Register

E ~'ma ' Amateur Radio Emergency Data Network

AMATEUR RADIO EMERGENCY DATA NETWORK

SOFTWARE ¥ DOCS FORUM ABOUT US DONATE

SUPPORTED
PLATFORM MATRIX | E

DOWNLOAD

NIGHTLY BUILD
81 82 83 84

78 79 80 85 86 87 88 89
[ 3.390 | 3.395 | 3.400 | 3.405 | 3.410 | 3.415 | 3420 | 3.425 | 3.430 | 3435 | 3440 | 3.445

Shared with US non-Amateur users

INSTALLATION

NETWORK SWITCH
CONFIGS 92 93 94 95 96 97 98 99
NETGEAR 3.460 | 3465 | 3.470 | 3.475 | 3.480 | 3.485 | 3.490 | 3.495

SWITCHES Non-US Amateurs only

UBIQUITI
SWITCHES

EDGEROUTER X




Supported Platforms

Supported Platform Matrix

The supported platform matrix identifies the make and models of hardware which may be used with AREDN firmware in the various frequency bands. The
equipment marked with a green background is fully supporied and tested. Models with a red background are NOT supported nor are they compatible with
AREDN firmware. The orange background indicates equipment that is likely to work well, but has not yet been thoroughly tested. Equipment with a yellow
background is in the research stage and may or may not achieve fully-supported status depending on test resulis.

In the table below, if the model is a link (BOLD TEXT), we've linked those to Amazon for your convenience. As an Amazon Associate AREDN, Inc.
eamns from qualifying purchases.

Current As of AREDN™ 3.22 8.0 (updated on 10/18/2022)

Manufacturer/Model 900Mhz 2.4Ghz 58Ghz

RBLHG-5nD
RBLHG-5HPnD-XL
RBLHG-5HPnD
RB912UAG-5HPnD

LHG (Lite Head Grid) RBLHG-2nD

LHG HP/XL RBLHG-2nD-XL
LHG HP
Basebox RB912UAG-2HPnD

RB952Ui-5ac2nD
RB952Ui-5ac2nD (AP only, no mesh)
LDF (Lite Dish Feed) RBLDF-2nD RBLDF-5nD
QRT RB911G-5HPnD-QRT
S5XTsqg-5nD
8XTsqg-5HPnD
RB911G-5HPnD

hAP AC Lite (and TC)

SXT SXTsqg-2nD
mANTBox RB911G-2HPnD

AirGrid (XM revision/old) M2 M5
AirGrid {(XW) AG-HP-5Gxx




ExampleMicroTikRouter Board

Current As of AREDN™ 322 8 0 (updated on 10/18/2022)

Manufacturer/Model 900Mhz 2.4Ghz
Mikrotik (www mikrotik.com)

LHG (Lite Head Grid) RBLHG-2nD

LHG HP/XL Click Link RBLHG-2nD-XL

LHG HP

Basebox PRO4911A MR 9HUDnN

RBLHG-5nD
RBLHG-5HPnD-XL
RBLHG-5HPnD
RB912UAG-5HPnD

‘ RB952Ui-5ac2nu
RB952Ui-5ac2nD

hAP AC Lite (and TC) >

(AP only, no meash?

LDF (Lite Dish Feed] Tt T RBLDF-5nD
RB911G-5HPnD-QRT
S$XTsq-5nD
SXT SXTsg-2nD S$XTsq-5HPnD
mMANTBox RB911G-2HPnD RB911G-5HPnD




MikroTik hAP ac lite Dual-
concurrent Access Point

(RB952Ui-5ac2nD-US)

Brand: MikroTik
' 6. & ~ 496 ratings
| 42 answered questions

A A P A
=y

INOEY LR i for "hap ac lite"

-6% 48
Was: $52-66 ©
FREE Returns -~

Get $10 off instantly: Pay $38.93 $48-93 upon
approval for the Amazon Prime Store Card. No
annual fee.

Available at a lower price from other sellers that
not offer free Prime shipping.

Brand MikroTik

Series HAP ac lite

Wireless 802.11n, 802.11b, 802.11g
Type




AREDN Firmware Download
arednmesh.org

| || search |

Login | Register

E ~'ma ' Amateur Radio Emergency Data Network

AMATEUR RADIO EMERGENCY DATA NETWORK

SOFTWARE ¥ DOCS ABOUT US DONATE

SUPPORTED
PLATFORM MATRIX | 14 |

NIGHTLY BUILD
81 82 83 84

78 79 80 85 86 87 88 89
[ 3.390 | 3.395 | 3.400 | 3.405 | 3.410 | 3.415 | 3420 | 3.425 | 3.430 | 3435 | 3440 | 3.445

Shared with US non-Amateur users

INSTALLATION

NETWORK SWITCH
CONFIGS 92 93 94 95 96 97 98 99
NETGEAR 3.460 | 3465 | 3.470 | 3.475 | 3.480 | 3.485 | 3.490 | 3.495

SWITCHES Non-US Amateurs only

UBIQUITI
SWITCHES

EDGEROUTER X




Go To Download Page

The current AREDN software is available here

Installation Instructions




Firmware forMicroTikRouter Board

Latest Stable version is: 3.22.8.0

STEP 2: Choose either the FACTORY or SYSUPGRADE file from
these columns

STEP 1: Find your device/model from this
column.

AREDN™ Firmware for Mikrotik

NOT Loading from AREDN UI

Loading from AREDN UI

Basebox 2 (RB912UAG-2HPND)
Basebox 5 (RB912UAG-5HPND)
QRT 5 (RB911G-5HPnD-QRT)
mAntbox 2 (RB911G-2HPnD)
mAntbox 5 (RB911G-5HPnD)

hAP AC Lite (952Ui-5ac2nD)

Lite Head Grid 2 (RBLHG-2nD)

Lite Head Grid 5 (RBLHG-5nD)

Lite Head Grid 5HP (RBLHG-5HPnD)

Lite Head Grid 2XL (RBLHG-2nD-XL)

Lite Head Grid 5HPXL (RBLHG-5HPnD-XL)
Lite Dish Feed 2 (LDF-2nD)

Lite Dish Feed 5 (LDF-5nD)

SXTsq 5HP (RBSXTsg-5HPnD)

SXTsqg 5 (RBSXTsqg-5nD)

SXTsq 2 (RBSXTsqg-2nD)

factory

File: aredn-3.22.8.0-ar71xx-mikrotik-
vmlinux-initramfs.elf

md5sum:
50688cc039be7al4bbal78da32164eeb

sysupgrade

File: aredn-3.22.8.0-ar7 1xx-mikrotik-
nand-large-squashfs-sysupgrade.bin
md5sum:
eba80ad80b5ba26681d82a3fc3062702

Size: 7.8M

Size: 5.3M

factory

File: aredn-3.22.8.0-ar71xx-mikroti
vmlinux-initramfs.elf

md5sum:
50688cc039be7al4bbal178da32164ee6

sysupgrade
File: aredn-3.22.8.0-ar7 1xx-mikrotik-rb-
-flash-16M-ac-squashfs-sysupgrade.bin

Size: 5.2M

File: aredn-3.22.8.0-ar71xxx-mikrotik-
vmlinux-initramfs.elf

md5sum:
50688cc039be7al4bbal178da32164ee6

sysupgrade

File: aredn-3.22.8.0-ar7 1xx¢-mikrotik-rb-
nor-flash-16M-squashfs-sysupgrade.bin
md5Ssum:
790a7db49eed261cc07666c6939d232d

Size: 7.8M

Size: 5.2M




Install onMicroTikRouterBoard

The current AREDN software is available here

DOWNLOAD ¥

Installation Instructions

Mikrotik Devices
1. If you have an earlier version of AREDN firmware on this device, use the user interface (Ul) on the Administration page under Setup. Use the
correct sysupgrade file.

2_If you are installing AREDN firmware on a new device, use the special Mikrotik method to install AREDN firmware. Use the correct factory (ELF) file initially,
then, the correct bin (sysupgrade) file.




MicroTikYouTube Instructions
https://www.youtube.com/watch?v=7ItUHqG4A7Q

2 YouTube

oy Seach
AR EDN ' Amateur Radio Emergency Data Network
AMATILE BANO (WERbiniy pata ‘ll".l; g =

ey SOF TWANE * pocs FoRUM s ABOUT US ~ oo - 2oe DORATL

Nightly Bullds

Nightly Bullds

Installing AREDN Firmware on Mikrotik Device with Windows



Required Installation Software



Download this software (http:/reboot.pro/files/file/303-tiny-pxe-server/)
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/
http://reboot.pro/files/file/303-tiny-pxe-server/

NODE CONFIGURATION



Node Status Screen
Typelocalnode:8080n a browser

Router name must includeallsignand be unique.
AMATEUR RADIO EMERGENCY DATA KETWORK Ca”SIQr,] LOCatlon’ Node FunCtlon

Ki1EHZ-Bedford6-NH-TUN

Location: 42.965204 -71.584661

WAN Tunnel node for 5GHz mesh in Bedford, NH.
Mikrotik RB952Ui-5ac2nD-US.

Help 'Refresh | | Mesh Status| | Neighbor Status| | Setup| | Select a theme v

Primary address 10.45.20.59 /s firmware version 3.22.8.0
model MikroTik RouterBOARD RB952Ui-5ac2nD
LAN address 10.162.135.97 f 27

system time Sun Nov 6 2022 17:32:41 UTC
WAN address 192.168.1.13 /24 uptime 31 days, 7:22

default gateway 192.168.1.1 load average 1.34, 0.98, 0.94
free space flash = 10316 KB
Jtmp = 29848 KB
memory = 11184 KB

OLSR Entries Total = 123
Nodes = 32




Mesh Status Screen
Why naming Is important



