Carrier Microwave Radio
Networks in central NSW
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1998 - 2004
2004 - 2017
2017 - 2023

2020 - Present
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History

Computer Repairs
Wireless ISP

MSP Business

Network Construction



Introduction

Telecommunications Compliance Project
Mining client with telecommunications issues
Telstra’s 20Mbps Radio Link (No Upgrades)
Locals accused mine of saturating 3G capacity

Microwave Back-haul & Distribution Network
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Requirements

More capacity for the existing Hera Mine
Connectivity for the new Federation Mine
Internet access for camp and remote offices
Data connectivity between all sites

Improved mobile coverage
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Solution

Build high capacity radio network

Connect three mines (Peak, Hera, Federation)
Use existing fibre IP WAN (Peak)

New 1 Gbps Internet service (Peak)

Rebuild Camp WiFi

Install Cell-Fi Relays
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Process

Topographic Analysis
Equipment Selection
Radio Spectrum Allocation
Network Design

Power System Design
Staging

Logistics

Construction

Camp WiFi Rebuild
Mobile Repeaters
Security & Surveillance
Network Monitoring



Topographic Analysis

Radio Design Tools
- Cambium Link Planner - support.cambiumnetworks.com

- Radio Mobile — ve2dbe.com
- Ubiquiti ISP Design - ispdesign.ui.com

ChSky
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Topographic Analysis
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Topographic Analysis

UISP Design Center

Noona
Bulla
Kulwin
PEAK
-31.560466, 145
Ivan
®
151°s -0.33°

-3

Cubba

1.564190, 145.877110

Cobar

Sandy Creek

Irymple

Capacity

@

250 m

-75 dBm

LIDAR data is not available in thi

° Canbelego

Nymagee

Gilgunnia

- 82.05 km

s area.

Babinda

Feedback

Canonba Coverage: Weak
Mumblebone
Plain T
Hermidale - Miandetta Nyngan Eenaweena
Tenandra
Collie
Mullengudgery Warren
Bundemar
Mulla
Honeybugle Nevertire
Gin Gin
Pangee Buddabadah Trangie
Bogan Burroway
Five Ways
Tottenham Dandaloo Narromine
Bobadah
Albert
Miamley
Auto Product Selection () (]
y
438 Mbps
FEDADM
Noise Free
$712,146.29844
& ®
“ 500p, 10

i

2
40,

[ " 250m -0.41° 331°N

300, amidgera
200, i -75 dBm

lamalana



obar

Babinda

ChSky



>nSky

Topographic Analysis
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Topographic Analysis
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Topographic Analysis

NYMGEE

-32.017488,146.336428

Auto 56 MHz

185°S -1.08°

e

Nymagee

Capacity

10.34 km
airFiber 11... °
12m
-34 dBm

>nSky

vailable in this area.

LIDAR data is no

1.38 Gbps

Noise Free

500m

400m

airFiber 11...

10m

Auto Product Selection (7) [m)]

HRAVNT

-32.109901, 146.326013

Auto

o)

&

0.98° 5°N

-34 dBm




Topographic Analysis
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Topographic Analysis
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Topographic Analysis
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Topographic Analysis
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Equipment

NEC iPasolink VR Series
Licensed Radio Spectrum

. Carrier Grade Hardware
/ . Frequency Division Duplex
. XPIC & LAG

- . Dual DC Input
L R e S ‘5 - Split System
Modular
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Radio Spectrum

ACMA Apparatus Licensing
acma.gov.au/apparatus-licences

Radio License Register

Official ACMA - web.acma.gov.au/rrl
MapRad — maprad.io

RF Engineering Consultants

Spectrum Engineering - spectrumeng.com.au
OpenSpec — openspec.com.au

ChSky



Radio Spectrum

Link | Site Site Distance | Frequency | Bandwidth | Modulation | Capacity
(Kms) (GHz) (MHz) (QAM) (Mbps)

A PEAK BOPPY 38.57 8 2 x55 2048 2 x 495

B BOPPY NYMGEE | 53.22 8 2 x55 2048 2 x 495

C NYMGEE | HRAVNT 10.34 11 1x80 2048 1x720

D NYMGEE | DOMHL 21.04 11 1x80 2048 1x720

E DOMHL HRAADM | 10.24 11 2x80 2048 1x 1,440

F DOMHL FEDADM 1.65 80 2 x 2000 128 2 x 10,000

ChSky




Site Access

Code Name Owner Structure | Height | Power
PEAK Peak Mine Aurelia | Tower 45M | Grid

BOPPY Mount Boppy Essential | Tower 50 M | Grid
NYMGEE | Mount Nymagee |EN€r9y | pole 15M | Grid
HRAVNT | Hera Vent Fan Aurelia Pole 12 M | Gas Turbine
HRAADM | Hera Admin Aurelia Roof 12 M | Gas Turbine
DOMHL Dominion Hill Aurelia Hut 4 M Solar & Wind
FEDADM | Federation Admin | Aurelia Pole ™ Generator

ChSky



Network Design

Link A1
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Network Design

Peak Mine Headframe

Mount Boppy

Mount Nymangee
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Power System - Radios
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Power System - Standby
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Power System — Standby + ATS
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Power System - Off Grid

Generation

- 10 kW Solar Array

. 9 kVA Diesel Generator
. 50 Watt wind turbine

Storage
. 60 kWH Battery Storage
100 litre diesel tank

Conversion (DC to AC)
. 6 kVA Inverters

ChSky
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Power System - Off Grid
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Logistics
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Construction - The Peak Mine

Nymacfee

. Oite Code - PEAK

. Site Name - Peak Mine
- Owner - Aurelia Metals
. Structure - Tower

- Height - 45 meters

. Power - Grid
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Cobar

Construction — Mount Boppy

. Site Code - BOPPY

. Site Name — Mount Boppy
. Owner - Essential Energy
. Structure - Lattice Tower

- Height - 50 Meters

. Power - Grid
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Construction — Mount Nymagee

ChSky

Cobar

. Site Code - NYMGEE

. Site Name - Mount Nymagee
. Owner - Essential Energy

. Structure - Pole

- Height - 15 Meter

. Power - Grid
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Construction — Hera Vent Fan

Cobar

. Site Code - HRAVNT

. OSite Name - Hera Vent Fan
- Owner - Aurelia Metals

. Structure - Pole

- Height - 12 Meters

. Power - Gas Turbine
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Construction — Hera Mine Admin

ChSky

Cobar

. Site Code - HRAADM

. Site Name - Hera Mine Admin
- Owner - Aurelia Metals

. Structure - Shed Roof

- Height - 12 Meters

. Power - Gas Turbine









Construction - Federation Mine

Cobar

. Site Code - FEDADM

. Site Name - Federation Mine

Administration

. Owner - Aurelia Metals

. Structure - Pole
- Height - 7 Meters

. Power - Generator
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Cobar

Construction - Dominion Hill

. Site Code - DOMHL

. Site Name - Dominion Hill
- Owner - Aurelia Metals

. Structure - Hut

- Height - 4 Meters

. Power - Solar, Wind, Generator
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dim

Donga Cluster (two buildings x 8 rooms total)
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Cell-Fi — Mobile Signal Repeaters

Telstra 3G - Tower
Mount Band 850MHz @ 14.9MHz
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X NE;(TI\b”DTY Cellular Coverage  Critical Comms  loT Networks ~ Products  Resources  Support Company Buy Q
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CEL-FI GO G41

Single-Operator Cellular Coverage Solution .

Region: Global
Americas Bands: 2, 4, 5,12, 13, 25
RoW Bands: 1, 3, 5, 7, 8, 20, 28L, 28U, 40

The CEL-FI GO G41 is an easy-to-install cellular signal booster that
delivers reliable in-building cellular coverage for a single mobile network
operator (MNO) signal. Perfect for “small box” retail stores, branch
offices, and large residences, GO G41 allows you to choose which
operator to boost in the Nextivity WAVE App and provides real-time
system monitoring via the Nextivity WAVE Portal.
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DASHBOARD

Welcome,
Things look Ok

Dominion Hill Cel-Fi (975245002082)
Model No.: G41-JE

Connect to a different device

TELSTRA 4G LTE
OPERATOR COVERAGE
‘ 90% ’ ‘ 76%}
Signal Signal Antenna
Quality Strength Separation
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OVERVIEW

NETWORK STRENGTH

Radio A
Boosting @

Band 28 (4G)

®

ADVANCED

> Send Log

A
‘77%)

778 MHz
Radio B \ )
. 31% 44%
Boosting
S:ZC;E;\;?‘G) Signal Signal Antenna
' ‘ Quality Strength  Separation
SUPER CHANNELS
Radio A Band 28 : 4G (Boosting) ~

Description Value
Bandwidth 20 MHz
Downlink center freq. 778 MHz
Uplink center freq. 723 MHz

PCI 73

Donor RSSI -66 dBm

Donor RSRP -96 dBm

DASHBOARD

Welcome,
Things look good

Cel-Fi-922308005092
Model No.: G31-3/5/28

Connect to a different device

TELSTRA 4G LTE
OPERATOR COVERAGE
‘93%’ 59
Signal Signal Antenna
Quality Strength Separation

Q)
ADVANCED
NETWORK STRENGTH ~
Radio A
Boosting @ 82%
i:giiﬂ(i? Signal Signal Antenna
Quality Strength ~ Separation
SUPER CHANNELS
Radio A Band 5 : 3G (Boosting) N
Description Value
Bandwidth 15 MHz
Downlink center freq. 882.3 MHz
Uplink center freq. 837.3 MHz
PSC 214
Donor RSSI -72 dBm
Donor RSCP -79 dBm
Donor EC/10 -4 dB
Downlink TX power -3 dBm
Uplink TX power Off
Ext. antenna in use Yes
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Security & Surveillance

System LED (4) 3.5" HDD bays
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@ HRAADM-NVRI v Protect &%

@ Enable multi-factor authentication (MFA) to secure your account before the July 22nd deadline. Learn More.
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Monitoring - Power

O B https;//vim .victronenergy.com/installation-overview

NSNSy,

Allinstallations
BOPPY-PS1
BOPPY-PS2
DOMHL-PS1
DOMHL-PS2
FEDADM-PS1
FEDADM-PS2
HRAADM-PS1
HRAADM-PS2
HRAVNT-PS1
NYMGEE-PS1
NYMGEE-PS2

PEAK-PS1

© My installations

Installation (BT

PEAK-PS1
NYMGEE-PS2
NYMGEE-PS1
HRAVNT-PS1
HRAADM-PS2
HRAADM-PS1
FEDADM-PS2
FEDADM-PS1
DOMHL-PS2
DOMHL-PS1
BOPPY-PS2
BOPPY-PS1

Total

@ 1dle

@ idle

@ I1dle

@ 1dle

@ 1dle

@ idie

@ idle

(3 Charging

(3 Charging

() Charging
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@ idle

Battery

100.0 %

100.0 %

100.0 %

100.0 %

100.0 %

60.0 %

40.0 %

90.0 %

86.0%

100.0 %

100.0 %

5500V

5490V

5500V

5510V

5490V

5350V

5330V

5320V

5500V

Solar Load

195 W

145W

155 W

80 W

21w

135W

18W

44W

454 W 172 W

389 W 256 W

169 W

148 W

843 W 1538 W

Grid

216 W

170 W

179 W

104 W

48 W

150 W

792 W

193 W

173 W

2025 W
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Monitoring - Power

14 DOMHL-PS1

Show details

@

AC Input

[ Charging

96.0 %

Historical data

kwh

¢ Consumption

3062 W

Solar

® Battery

|

Inverting

2 minutes ago oK

AC Loads

252 W

Ext. Control

PV Charger

3344 W

System overview

To Grid

—— % 0.0kWh

Production

3.6 kWh

10:26

© Weather Sunny

8 °C N

k
Nge

Leaflet | © OpenStreetMap contributors

Last 3 hours

> From Grid

0.0 kWh

@ Consumption

0.7 kWh



Monitoring - Network
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Monitoring - Radios

Devices Libraries

Sensors Alarms

Tickets

#  Devices

Group Root
8] 2 30 365
Overview days days days
2 V68 (of 70) S| im| |L| x| O Bm
E & PEAK
E ® PEAK-NEC1 P
¥ Ping FARssi (lot1)
3msec ‘ -39.6 dBm
B ® PEAK-NEC2 &
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2msec [ -45.5dBm
B © PEAK-SW1 ©
¥ Ping + Add Sensor
2msec
B & BOPPY
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"4 Ping
2msec -38.8%
B ® BOPPY-NEC2 P
¥ Ping "ARssI I
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