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



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 Model - Input

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 3dB

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

Radio Mobile Online Model
Output Parameters

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% Reliability

Latitude
Longitude
Ground elevation
Antenna height
Azimuth

Tilt

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

(2) Uncanoonue
42,983
-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

147

Crotched Mt

Francestown

Goffstown

Nz Boston

Greenfleld E
NH 13

Mew Boston
Air Station

Uncanoonuc




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




Example: MicroTik Router 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 RBLHG-5nD
LHG HP/XL Click Link RBLHG-2nD-XL RBLHG-5HPnD-XL
LHG HP RBLHG-5HPnD
Basebox PRO12IIAR 2LDAN RB912UAG-5HPnD

hAP AC Lite (and TC) RB952Ui-5ac2nu
RB952Ui-5ac2nD (AP only, no mesk
LDF (Lite Dish Feed| padaatal RBLDF-5nD

RB911G-5HPnD-QRT

S$XTsq-5nD
SXT SXTsg-2nD S$XTsg-5HPnD

mANTBox 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 for MicroTik Router 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 on MicroTik RouterBoard

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.




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

2 YouTube

~ . N\ Sewin
AR EDN ' Amateur Radio Emergency Data Network
AMATILE BANO (WERbiniy pata ‘ll".l; g =

ey SOF TWANE * pocs FoRUM s ABOUT US ~ o - 2oe DORATY

Nightly Bullds

Nightly Bullds

PIOQress Separdh On COMMnty eRach 10 SHate (3 o1 o (esuls LU postive and redatve Fom using & AgMy bubd

» Grwmioatig and nalaing & rightly Luld Cleaie resd Do

Installing AREDN Firmware on Mikrotik Device with Windows



Required Installation Software

//reboot.pro/fi



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
Type localnode:8080 in a browser

Router name must include callsign and be unique.
AMATEUR RADIO EMERGENCY DATA KETWORK CaIISign, Location’ Node Function

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

K1EHZ-Bedfords-NH-TUN

% pid
® Citadel

Remote Nodes

GMMeshChat-1751
Tunnel Server

WiFi Access Point
Tunnel Client
IperfSpeed

NE Mesh Map
Citadel

Services

K1EHZ-Bedford2-NH-AP  (dtd)

K1EHZ-Elliotd-NH-TUN (tun,wan)

WI1WDT-Woodmont1-CT-TUN

K1EHZ-Uncanoonuc2-MNH-MNAS
MN1KWG-Elliot1-NH-Omni
KD2BEC-Nashual-NH-TUN (tun*2,wan)
® KD2BEC-Serverl
KB10TI-AUBURN-NH-TUM (tun*1)
KOAEN-Nashual-NH-TUMN (tun*1)

K1EHZ-Uncanoonuc3-NH-EHS
KC1kMM-Manchesterl -NH-TUN (tun*1)
®CaMm

NG1P-Topsham2-ME (wan)
WI1EAA-Goffstownl-WNH-TUN (tun*1)

KAITIN-Elliot2-NH-EQC
K1EHZ-Elliot5-NH-UNC
K1EHZ-Uncanoonucl-WH-CRT

Tunnel Client
Tunnel Server

IperfSpeed

GMMeshChat-1751
network-graph

IperfSpeed

GMMeshChat-1751

IperfSpeed
Tunnel Client

CAM

GMMeshChat-1751

IperfSpeed
Tunnel Client

IperfSpeed
IperfSpeed
IperfSpeed

® 5305-RR-Phone

® FreePBX
®kiehz-ntp

® GMARES-TeamTalk

K1EHZ-Uncanoonucd-NH-TUN  (tun,wan)
KiUI~¥armouthport1-MA-TUN  (tun)

N1KWG-Auburnl-NH-TUN (tun,wan)

® Base-Phone

® Mobile-Phone
NE1B-Hudson1-MH-TUN (tun)

NG1P-Topsham1-ME-TUN (tun,wan)
®NG1P-BPQ-Node

Previous Neighbors

100% 100%
100% 100%

100% 100%
100% 100%

100% 100%

100% 100%

100% 100%

WiFi Access Point

GMARES-TeamTalk

Winlink Mesh PO 10.23.162.83

IperfSpeed
GMMeshChat-1751
IperfSpeed

GMMeshChat-1751
IperfSpeed

GMMeshChat-1751
IperfSpeed

Tunnel Server

Cacti login=ham password=ham

TeamTalk (VOIP)

BPQ Packet (ask for a login)

When

OLSR Entries

Total
Nodes




Router Node Configuration

,;_E_‘\
P
%

AMATEUR RADIO EMERGENCY DATA RETWORK

K1EHZ-Bedford6-NH-TUN

Location for mapping ——> 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




Router Node Configuration

,;_E_‘\
P
%

AMATEUR RADIO EMERGENCY DATA RETWORK

K1EHZ-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




Basic Setup for a MicroTik Router Board

Port
Forwarding, Tunnel . - Advanced
CHCP, and Server i R Configuration
Services

Node Status

Help |:Sa\.re Changes] | Reset\.n'alues] |:Default\.-'alues:| | Reboot]

Node Name K1EHZ-Bedford6-NH-TUN | Password

L WAN Tunnel node for 5GHz mesh in Bedford, NWH. Mikrotik RB9S2Ui- .
Node Description | 55 -anp-us. Verify
(optional) Password

!!

Mesh RF (2GHz) LAN
Enable O LAN Mode |29 host Direct v| @ | Protocol v

IP Address | 10.45.20.59 IP Address  10.162.135.97 1P Address 192.168.1.13
Metmask 255.0.0.0 Netmask 255.255.255.224
MNetmask 255.255.255.0

DHCP Server
DHCP Start 98
DHCP End 126 DNS 1 8.8.8.8

M
g 3
g|=<

Gateway 192.168.1.1

DNS 2 8.8.4.4
LAN Access Point

Enable @

AP band | SGHz v | WAN Wifi Client N

Enable @
SSID K1EHZ-Tunnel-6 o

= S5ID K1EHZ-WAN2
Channel [36 v |

Password sssssnsne

©

Encryption |W|

Passwaord |I-lll-lll-l-l @l

Optional Settings

Latitude  |42.965204 | Find Met | | Apply Location Settings | | Show Map | | Upload data to AREDN Servers |
Longitude |-71.584661 Grid Square FN42ex




Internet Tunneling for Training and Maintenance

Get Tunnel Client Info from Tunnel Server Owner
Must have an internet connection

Tunnel Advanced

Mode Status Basic Setup Client Administration Configuration

Help |:Sav.re Changes] i Reset ‘u"alues] | Refresh |

Connect this node to the following servers:

IEnahIed? Server Pwd MNetwork Active Action
| KRS XAHMDI K BREDT | ROO0OOKX |

Contact Info/Comment (Optional): |

Contact Info/Comment (Optional): |

@ | Del |

| Add |




Services on Node

Port Forv i
DHCP, and

Advanced

Node Status Configuration

Basic Setup Administration

Help | Save Changes | | Reset Values | | Refresh |

DHCP Address Reservations Advertised Services

MAC Address Do Mot Name Link LURL

Propagate —_—

Tunnel Se|[] //| KIEHZ-Bedford6-NH-TUN v | / | Del |
WiFi Acce | [] -//| K1EHZ-Bedford6-NH-TUN v |: / | Del |
Tunnel cli|[] //| K1EHZ-Bedford6-NH-TUN v | / | Del |

Hostname IP Address

| pid | 10.162.135.99 v |dc:a6:32:00:a1:df | [

| Citadel | 10.162.135.117 v |a4:ba:dbieb:fiidc | [

| [—]PAddress— vl | O

Current DHCP Leases

Citadel 10.162.135.117 a4:ba:dbieb:ffidc

\GMMeshC | [ | hitp

//| K1EHZ-Bedfordé-NH-TUN

W | :| 8080 |f|meshchat ||E|

|Iperf5|:|ee| |http

//| K1EHZ-Bedford6-NH-TUN

W | :|8IZISIZI |f|iperf5peec|[£]

Citadel | |http

|:f;1: Citadel

v]ds0_ /| [pel]

\NE Mesh 1| [ | hitp

|:,|’;1: Citadel

W | :| 12326| ! | map_displ| |E|

| (=)

//| K1EHZ-Bedford6-NH-TUN

vJi /| [ Add

Port Forwarding
Outside LAN IP

Interface Type Port

|WAN v |TCP v |5525 | localhost

DNS Aliases
Alias Name

IP Address

| [-]PAddress- V||Add|

|wan v |TcP v | | - 1P Address -




Services on Node
Mesh Status Screen

Local Hosts Services

K1EHZ-Bedford6-NH-TUN GMMeshChat-1751
Tunnel Server

Click on Red Links Wi AIIE.SS Point
Tunnel Client

to access with browser 1, f5,0e4

¥ pi4
¥ Citadel Citadel Email
NE Mesh Map




Services on Node

CHAT FILES STATUS LOGOUT
Mesh Chat v2.0

Zone: GMMeshChat-1751 Node: K1EHZ-Bedford6-NH-TUN
Call Sign: K1EHZ Updated: 14 seconds ago

Send a Message Mesh Chat Users 0

New Message Call Sign Node Last Seen

Enter message here

Channel: Everything v m

Time Message Call Sign Channel Node

K1UI-
10/30/22 Will leave router up for now. Was able to use Apple iPad
K1Ul Yarmouthport

5:53 PM and Safari browser.
1-MA-TUN




Services on Node

Run a Iperf Speed Test

Server: K1EHZ-Bedford6-NH-TUN Client: K1EHZ-Crotched1-NH-UNC

Test Results

Starting iperf server
iperf server started
Starting iperf client
Connecting to host K1EHZ-Bedford6-NH-TUN, port 5281
5] local 18.2088.238.212 port 42730 connected to 18.45.208.59 port 5281
ID] Interval Transfer Bitrate Retr Cwnd
5] 8.00-1.00 = 362 KBytes 2.96 Mbits/sec 8  36.9 KBytes
5] .09-2.80 = 303 KBytes 2.48 Mbits/sec 8  42.3 KBytes
5] .88-3.08 =3 343 KBytes .81 Mbits/sec 5] 45.1 KBytes
5] .B8-4.88 =] 395 KBytes 3.23 Mbits/sec 5] 49.1 KBytes
5] .88-5.80 = 397 KBytes .25 Mbits/sec 5] 69.6 KBytes
5] .B8-6.88 =3 496 KBytes .86 Mbits/sec ] 184 KBytes
5] .0a-7.80 = 493 KBytes .88 Mbits/sec Q 169 KBytes
5] .08-8.08 =] 628 KBytes .88 Mbits/sec 5] 169 KBytes
.82-9.80 = 489 KBytes .28 Mbits/sec Q 276 KBytes
.88-10.88 =3 . Mbits/sec ] 276 KBytes

[N

(=T = =

Interval Transfer Bitrate
8.20-10.00 ac 4.42 MBytes 3.71 Mbits/sec 2 sender
2.08-10.86 =] 4,22 MBytes 3.52 Mbits/sec receiver




Services on Node
Citadel Email

You must be logged in to access this page. Close window k3
Citadel Server
OpeniD

8 Google

Log in using a user name and password

Username: [
Password: [

Y! Yahoo

New user? Register now




Services on Node
Streaming Video

Current Neighbors

LQ NLQ TxMbps

Services

K1EHZ-Bedford1-NH
® K1EHZ-Video-Cameral

® VHF-GoKit
® HF-GoKit
K1EHZ-Bedford6-NH-TUN (dtd)

@ Citadel

100% 100% 21.7

_

100% 100%

IperfSpeed

K1EHZ Video Cameral
user01l = name & password

Connect using NoMachine

Connect with NoMachine

GMMeshChat-1751
Tunnel Server

WiFI Access Point
Tunnel Client
IperfSpeed

Citadel Email
NE Mesh Map




Services on Node
Streaming Video

¢ Preview BB Playback

¥ CH 1 -Fluent




Services on Node
Mesh Map of Our Network
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Manchester Mesh Network
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Crotched — Uncanoonuc Link
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Mesh Network Internet Tunnels
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Add DMR Repeaters
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Remote Computer
Mini PC-type Windows Computer (12v)

Beelink T4 Pro Mini PC, Celeron N3350
up to 2.4GHz Mini Computer, Mini
Desktop Computer 4GB DDR +64GB,
Small Computer PC Supports Dual
HDMI, 4 USB 3.0, 2.4G+5.8G WiFi,

BT4.0

Visit the Beelink Store
Wiy © 292ratings | 65 answered questions

in Mini Computers by Beelink
$1 39[}[}




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

& Merrimack Valley Digital Metwork TeamTalk Server - TeamTalk v. 5.11

Client Me Users Channels Server  Help

“ohomE X0 b

B Merrimack Valley Digital Metwork TeamTalk Server (1) 041 ) & B S

£ kiehz, &

Chat  Video  Desktops  Files (1)

Server Name: Merrimack Valley Digital Network TeamTalk Server
Message of the Day: Welcome to MVDN TeamTalk

Joined new channel
Channel: /

Topic:

Disk quota: 100000 KBytes




Remote Computer Operation

NoMachine (P2P, no internet needed)
https://www.nomachine.com/

m NoMachine

< Edit connection

Address
Name, host, port and protocol

Configuration
Authentication and multimedia

Info
Model, OS and product version

NOMACHINE
Machine address 2 Connect X Remove

% VHF GoBox AREDN

Give a name and save the settings for your connection.

Name: VHF GoBox AREDN

Host:  10.139.105.208] Protocol: [NX v |

£~ Reset saved preferences and password



Winlink Local Post Office on Windows
Mini Computer

I RMS Relay - 3.2.1.0 - KIEHZ

Settings  Begin-forwarding View Logs Help

Userss 0 0,/0/0 | Post Office | --- | Bunz O 0x01:19 .



Remote Computer Operation

H fldigi ver4.1.20 - K1EHZ

Op Mode

Configure

HF GoBox

| st \:| Pr [:

o X

P T B

Stby FLamp Stby FLmsg THOR-22 THOR-50X1
CI with TFC CIw/o TFC Call Snd Msg de K1EHZ Stby KMHT WX KMHT WX PSK-250R MFSK-32 MT63-1KL Save Macros
MT63-2KL Wx
RRR Dig Msg DE NNA1FD Test NNA1FD CINNA1FD RRR Dig Msg MT63-1KL THOR22 Save Macros Clear RX

oede ~
Loaded macros: C:\Users\K1EHZ\fldigi.files\macros\HC-ARES-VHF-UHF-Macros-EQC-V09E12-K1EHZ.mdf

CINNB1FD

Loaded macros: C:\Users\K1EHZ\fldigi.files\macros\NHDN macros.mdf

WF

THOR22

| s/n-16 dB

|Fec: 0% '

|>IS(‘)L )




Remote Computer Operation
HF GoBox

K1EHZ - Settings Message  Attachments  Move To: Delete  Cpen Session:  |Yara HE Winlink Legs  Help
0 QB0 A6 FT@EXH SIS > @

In Vara HF Winlink session.

System Folders Date/Time Message |D Size Source Sender Recipient Subject
Inbox (0 unread) 2022/10/09 18:48 |5YTBF3TI0ES52 1557 |KB1TCE |KBI1TCE KCTILT... Weekly Winlink Message Number 256

y gﬁ;‘s’re{ﬂ”}s ) 2022/10/07 19:50 E2ZKBDRNGJIE 1065 WAAKH  WHAAKH Jay, FL WL Net Chack in Reminder
| Senttems (36) 2022/10/07 01:47 |850Z494565LE Off the air for WinLink???

| S nund Bame (1711
‘ # Vara HE Winlink Session - K1E ¥ VARAHFv4.6.3  KIEHZ

Settings  View Log®™ Monitor Help Upgrade

Exit Setlings Switch to Peer-toPeer  Channel Selection M3
VARA Setup...

W1AW Center Freq. (kHz): 7058.500 Dial F SoundCard
oundCard...

Favorites: |SPEBWS @ 14118.000[2300] (24) ~| Select Al  \waterfal

Channel Busy In: 0/0 Out: 0/0 BPM: 0/0 Connected to W1AW &

[~ Winlink Vara Connection to W1AW @ 2022/11/07 18:47:18 USB Dy 50
J ** Station Bearing: 213, Range: 103 miles 40
RMS Trimode 1.3.47.0
K1EHZ has 120 daily minutes remaining with W 1AW (FN31PR) 30
{SFI =131 0n 2022-11-07 17:00 UTC} 20

10
0

1
[ =
al

O R¥ %K:UL o LA [4) 88 bps B 1790pe SoU OOTER O FLE O |BUSY




Remote Computer Operation

l=CALL> Resend Msg

VHF GoBox

Int CNTR =35

| nty/Cntry | Motes

T MY Call f QTH

Ready to Copy!

You're Welcome

NCS ACK CALL

Any Business?

EQC-V09E12-Block-Format.mdf

<CALL> Standby

<CALL> Send Msg

MCS ID

NCS TX

Stby FLAMP

Clear TX <CALL> Go Ahead Net Starts in 5 mins MCS Sartup Net Shutdown TR T W R Tune 10 Secs
CI with Traffic CIwjo Traffic Relay Checkin Send Ur Msg MNashua Mer CI Man Goff Bed CI | Hol Brk Am Mil CI Al Others CI  |ANCS CALL on Freg?| Alternate NCS? Good Copy Tune 60 Secs
Returning to Voice | CALL Rdy to Cpy? Thank You Mothing Heard ... QTH CI Any Relays? MT63-2KL MFSK32 Save Macros Check List




Remote Computer Operation
VHF GoBox

=

K1EHZ ~ Settings Message Attachments Move To: \:Ezletedﬁms v? Delete  Open Session:  Vara FM Winlink

AL 66 FTBEX H I P> @

In Vara FM Winlink session.

System Folders Date/Time Message 1D Size Source Sender Recipient Subject

Inbox (0 unread) & 2022/11/0223:45 NOGIGNXASCRS 455 NTKWG NIKWG K1EHZ (P2P) QTC 1 R MANCHESTER NH 03104

ead wors ) __ __
. [ 2022/11/05 13:54 | S76RHLO4IATS N‘IKWG N1KWG K1EHZ (P2P Re: Le Net
utbox (0) (P2P) e: Leaving

| ﬁ P2P) Re: //WL2K R/ Routine/ Field Stuation Report 2022

! ' : (P2P) Leaving Net
| Exit Settings Switch to Peer-to-Peer ¢

! Connection: Direct + K1EHZ-12

Favorites: |K1EHZ-10 @ 145.710

In: 705/1639 Out: 0/0 BPM: 7492 Connectec

*** Connected to Winlink RMS: K1EHZ-12 @ 202
Welcome to K1EHZ-12 Winlink Gateway hosted b
I [WL2K-5.0-B2FWIHJMS]
:PQ: 31184258
CMS via K1EHZ >
:FW: K1EHZ
[RMS Express-1.7.2.0-B2FHMS]
:PR: 12150340
: KIEHZ-12 DE K1EHZ (FN42EX)
FF
:PM: K1EHZ JM72H1TSJVKZ 1639 KB1TCE@wir
:PM: K1EHZ U131DRY5PDIZ 1771 KB1TCE@wit
:PM: K1EHZ HCB23PTHQBSG 2833 KB1TCE@w
Commemoration)
FC EM JM72H1TSJVKZ 3103 1639 0
FC EM U131DRY5PDIZ 3374 17710
FC EM HCB23PTHQBSG 5407 2833 0
F>80
g FSYYY vu

! - [ [ ]
Receiving JM72H1TSJVKZ %CPU not available

@ RX 58 KIEHZ ¢-> KIEHZ-12 2] 1188 bps




Remote Computer Operation
RF Spectrum Analyzer on SDRplay / Beelink T4

- O
Lentre trequency - MHz

s X Save data CSV Options
145200000 145220000 145240000 145260000 145260000 145300000 1 4 5 < 2 2 OO 0 0 nn

;o trum Anal

St - MH: 145120000
End-MHz 145.320000
Range-d8 [l - SOa  SdB/av Span S T e
Offset-d8 [N - Ensb  dB/dv 1kHz 2kHz SkHz
10kHz 20kHz S0kHz
100 kK2 200 kHz 500 kHz
1 MHz 2 Mz 5 MHz
10 MKz 20 MKz 50 MKz
100 MH: 200 MHz 500 MHz

1GH:z 2GH:

1008 /dw

Trace control

IFkHz

Walnut Hill | : e

A I
’ | Clock spur removal  OF
Window Blackman -

* FResBw-H: 15.26

nput

|
M'W\ E'! A W\L"”«\J l | : ‘WL‘N‘;'\ wl»*" " \-w-,a,.‘,,\{»\'l"ﬁ“'q'jﬂ""‘ﬂ"i'

level <> System or

Win wicth




CROTCHED - SOUTH UNCANOONUC
5GHZ MESH - DMR LINK

Joint Project

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




Bill Barber NE1B Joel Huntley WA1ZYX

Paul Blais KC1IKMM Brian King KX1B

Marc Bourque NI1E Brian McCaffrey W1BP
Sean Fichera KB1OTI Mike Miller W1EAA
Remy Fortin KB1SGK Wally O'Donnell N1GLT
Ted Gamlin K10X Dave Pascoe KM3T

Jen Herting KD2BEC Jay Taft K1IEHZ

T
-
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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 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



Bumpy ride to
Crotched summit
in the
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A Sl
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Joel WA1ZYX and
Paul KC1KMM
installing AREDN
5GHz router
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Router
installation
completed

byJay Taft KAEHZ,




NEDECN Site
South Uncanoonuc
Looking West



Looking South "
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Remy KB1SGK
Installing new
AREDN routers
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How well does the link work?



K1EHZ-Crotched1-NH-UNC

Location: 42.998320 -71.873830 Actual SNR close to Model

Ubiquiti PBE-M5-300 from K9AEN. Located on Crotched Mt
and aimed towards Mt Uncanoonuc.

o /
HE|Q | Refre5h| | Mesh Statu5| | Neighbor 5tatu5| |WiH Scan| |Setup| | Select z/theme v |

v

Wifi address 10.208.238.212/ 8 Signal/Noise/Ratio -75 f/ -95 / 20 dB | Charts |

LAN address 10.135.118.161 / 29 firmware version 3.22.8.0
WAN address none model Ubiquiti PowerBeam M5 XW 300

10.180.210.36 system time Tue Oct 25 2022 13:59:36 UTC
default gateway ., eh7_Uncanoonuct-NH-CRT R

SSID AREDN-5-v3 load average 0.21, 0.05, 0.01
free space flash = 2308 KB
Channel 149 Jtmp = 29896 KB

Bandwidth 5 MHz memory = 32300 KB
OLSR Entries Total = 119
Nodes = 31




lperfSpeed Performance of AREDN Link
DMR needs 0.16 Mbits/sec

Previous Tests

Time Server Client Result

11/3/22 1:34 PM K1EHZ-Crotched1-NH-UNC K1EHZ-Uncanoonuc1-MH-CRT 4.13 Mbits/sec RE-TEST

10/26/22 8:49 AM K1EHZ-Crotched1-NH-UNC K1EHZ-Uncanoonuc1-NH-CRT 4.38 Mbits/sec RE-TEST

10/26/22 8:48 AM K1EHZ-Crotched1-NH-UNC K1EHZ-Uncanoonuc1-NH-CRT  4.21 Mbits/sec RE-TEST

10/25/22 8:35 AM K1EHZ-Crotched1-NH-UNC K1EHZ-Uncanoonuc1-NH-CRT 4.01 Mbits/sec RE-TEST

10/25/22 8:34 AM K1EHZ-Crotched1-NH-UNC K1EHZ-Uncanoonuc1-NH-CRT 3.61 Mbits/sec RE-TEST




DMR Repeater Performance

Control Center NewEng-TRBO

P it s AT

K1QVC-Derry 13133027 , Issue
K2ATY-Mt. Beacon-U | 13133028  K2ATY - Mt. Beacon NY USA -- 113619 /

KIRE-Gunstock-V 13133029  KIRE - Gunstock Mtn NH USA -- 313303 k

K10X-Bow 13133030  K10X - Bow NH USA -- 313304  KBICFL - Concord NH USA -- 313325

K10X-Chester 13133031  K10X - Chester NH USA -- 313305

KC1KAM-Campton 13133032  KC1KAM - Campton NH USA -- 313306 , Off | ine

KM3T-Goffstown-V 13133033  KM3T - Goffstown NH USA -- 313307

WI1IWNS-Somersworth 13133035 2

KIMOT-Hudson-V 13133036  KIMOT - Hudson NH USA -- 313302

KM3T-Goffstown-U 13133037  KMB3T - Goffstown NH USA -- 313316

AE1C-Southboro-U 13133038  AEIC - Southboro MA USA -- 312519

KIRE-Gilford-U 13133039  KIRE - Gilford NH USA -- 313320

W1BOS-Boston-U 13133040 WI1BOS - Boston MA USA -- 312522 N orma |

INE 1B-Portable 13133041  NE1B - Hudson NH USA -- 313308 /

WALZYX-Crotched Mt. | 13133042  WAILZYX - Crotched Mtn NH USA -- 310178 K

KIIR-Sudbury 13133043 K1IR - Sudbury MA USA -- 310956




LIVE WEB LINKS WHEN ON MESH

Crotched Mt Router

Uncanoonuc Router

DMR C-Bridge

Mesh Network Map - Jen KD2BEC
Mesh Network Diagram — Jen KD2BEC

e
o

e, - PhOtobY:Paul Blais KC1KMM


http://k1ehz-crotched1-nh-unc.local.mesh:8080/cgi-bin/status
http://k1ehz-uncanoonuc1-nh-crt.local.mesh:8080/cgi-bin/status
http://k1ehz-uncanoonuc1-nh-crt.local.mesh:8080/cgi-bin/status
http://k1ehz-uncanoonuc1-nh-crt.local.mesh:8080/cgi-bin/status
http://cb.nedecn.org:42420/PeerWatchFrame
http://cb.nedecn.org:42420/PeerWatchFrame
http://cb.nedecn.org:42420/PeerWatchFrame
http://citadel.local.mesh:12326/map_display.php
http://citadel.local.mesh:12326/map_display.php
http://citadel.local.mesh:12326/map_display.php
http://citadel.local.mesh:12326/map_display.php
http://kd2bec-server1.local.mesh:12327/graph.svg
http://kd2bec-server1.local.mesh:12327/graph.svg
http://kd2bec-server1.local.mesh:12327/graph.svg
http://kd2bec-server1.local.mesh:12327/graph.svg

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









