
Merrimack Valley Digital Network 
 

Mesh Networking Basics 



Purpose 

Overview for Planning and Implementing 

 a Microwave Mesh Network 



Topics 

• Modeling microwave links 

• AREDN supported platforms and firmware 

• Node configuration 

• Internet tunnels for training and maintenance 

• Network services – similar to internet services 

• Example: Crotched – Uncanoonuc DMR Project 

 



Radio Mobile Online Model 
https://www.ve2dbe.com/rmonline_s.asp 



Radio Mobile Online Model 
Locate sites on map 



Radio Mobile Online Model - Input 

Max gain minus 3dB 
for Polarization  

Diversity 



Radio Mobile Online Model 
Output Profile 



Radio Mobile Online Model 
Output Parameters 

Design to 20dB Minimum @ 95% Reliability 



Radio Mobile Online Model 
Output Map 



AMATEUR RADIO  
EMERGENCY DATA NETWORK 



AREDN Supported Platforms 
arednmesh.org 



Supported Platforms  



Example: MicroTik Router Board 

Click Link 





AREDN Firmware Download 
arednmesh.org 



Go To Download Page 



Firmware for MicroTik Router Board 



Install on MicroTik RouterBoard 



MicroTik YouTube Instructions 
https://www.youtube.com/watch?v=7ltUHqG4A7Q 



Required Installation Software 

http://reboot.pro/files/file/303-tiny-pxe-server/)  

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



Node Status Screen 
Type localnode:8080 in a browser 

Router name must include callsign and be unique. 
Callsign, Location, Node Function 



Mesh Status Screen 
Why naming is important 



Router Node Configuration 

Location for mapping 



Router Node Configuration 



Basic Setup for a MicroTik Router Board 



Internet Tunneling for Training and Maintenance  
Get Tunnel Client Info from Tunnel Server Owner 

Must have an internet connection 

xxxxx 

xxxxx 

xxxxxxxxxxxxx xxxxxxxxxx 



Services on Node 



Services on Node 
Mesh Status Screen 

Click on Red Links 
to access with browser 



Services on Node 



Services on Node 



Services on Node 
Citadel Email 



Services on Node 
Streaming Video 



Services on Node 
Streaming Video 



Services on Node 
Mesh Map of Our Network 



Manchester Mesh Network 



Crotched – Uncanoonuc Link 



Mesh Network Internet Tunnels 



Add DMR Repeaters 



Add Hospitals 



Remote Computer 
Mini PC-type Windows Computer (12v) 



TeamTalk Conferencing Program 
https://bearware.dk/?page_id=353 

• Server runs on Windows mini computer 

• Access with app on computer, tablet, smartphone 

• Audio and video conferencing 

• Share desktop applications 

• Share files 

• Single channel or separate channels for different 
groups or functions 



TeamTalk Conferencing Program 
Apps for computer, tablet, smartphone 



Remote Computer Operation 
NoMachine (P2P, no internet needed) 

https://www.nomachine.com/ 



Winlink Local Post Office on Windows  
Mini Computer 



Remote Computer Operation 
HF GoBox 



Remote Computer Operation 
HF GoBox 



Remote Computer Operation 
VHF GoBox 



Remote Computer Operation 
VHF GoBox 



Remote Computer Operation 
RF Spectrum Analyzer on SDRplay / Beelink T4 



CROTCHED - SOUTH UNCANOONUC  
5GHZ MESH - DMR LINK 

Joint Project 

Merrimack Valley Amateur Radio Association & 
New England Digital Emergency Communications Network 

 

Photo by Paul Blais KC1KMM 



Photo by Paul Blais KC1KMM 
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Project Team 



Project Objectives 

• Replace discontinued internet access at Crotched Mt with an 
AREDN 5GHz link to South Uncanoonuc 

– Pre-existing Ubiquiti 5GHz DMR link from Uncanoonuc to Bow, NH 
 

• Evaluate stability of the 14-mile AREDN 5GHz link 
 

• Evaluate how well the AREDN system passes DMR traffic 
from Crotched Mt to the broader DMR network 
 

• Evaluate how well the system can be managed remotely 
 

• Establish a process for future installations and collaboration 



Photo by Marc Bourque NI1E 

Bumpy ride to 
Crotched summit 

in the 
NI1E mobile 



Photo by Jay Taft K1EHZ 

Joel WA1ZYX and 
Paul KC1KMM 

installing AREDN 
5GHz router 



Photo by Jay Taft K1EHZ 

Router 
installation 
completed 



Photo by Brian McCaffrey W1BP 

NEDECN Site 
South Uncanoonuc 

Looking West 



Photo by Brian McCaffrey W1BP 

NEDECN Site 
South Uncanoonuc 

Looking South 



Photo by Jay Taft K1EHZ 

Remy KB1SGK 
Installing new 
AREDN routers 



How well does the link work? 



Actual SNR close to Model 



IperfSpeed Performance of AREDN Link 
DMR needs 0.16 Mbits/sec 



DMR Repeater Performance 

Issue 

Offline 

Normal 



LIVE WEB LINKS WHEN ON MESH 

Photo by Paul Blais KC1KMM 

Crotched Mt Router 
Uncanoonuc Router 
DMR C-Bridge 
Mesh Network Map - Jen KD2BEC 
Mesh Network Diagram – Jen KD2BEC 
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Project Objectives 

• Replace discontinued internet access at Crotched Mt with an 
AREDN 5GHz link to South Uncanoonuc 

– Pre-existing Ubiquiti 5GHz link from Uncanoonuc to Bow, NH 
 

• Evaluate stability of the 14-mile AREDN 5GHz link 
 

• Evaluate how well the AREDN system passes DMR traffic 
from Crotched Mt to the broader DMR network 
 

• Evaluate how well the system can be managed remotely 
 

• Establish a process for future installations and collaboration 



The End 

Photo by Jay Taft K1EHZ 



South Uncanoonuc Video 


