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Helikite as an ultra low cost coverage solution
Height 

meters

Line of Sight Radius km Coverage km2 Comment – total cost can be x 3 in remote Australia to cover  for civil works e.g. 

access roads, electricity , equipment and fibre backhaul. Usually  upwards of 

$500K per remote Australia site.

10 11.3 400 Typical mobile micro site $10K

50 35 4,000 Lattice or tall monopole $50K

150 56 10,000 Guyed Tower/Mast $150K

300 77 19,000 Mast $2m  All Australia mobile tower coverage would require 1,000 x 300m tall 

masts with total cost approaching $5b similar to the $4.7b cost of NBN satellites.

600 107 37,000 KVLY-TV mast tallest cell tower in the world 1978-2004 at 628m. Mobile towers 

on accessible mountain tops. Effectively, 107 km maximum handset range for LTE 

700 MHz > $10m+ for tower vs $200K for Helikite.

900m 124 48,000 Airborne solutions OPEX:

• Helikites $10/hr

• Drones $100/hr

• Aircraft $1,000/hr

https://en.wikipedia.org/wiki/Cell_site
http://www.steelintheair.com.au/Mobile-Phone-Tower.php
http://www.steelintheair.com.au/Mobile-Phone-Tower.php
https://en.wikipedia.org/wiki/KVLY-TV_mast
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Major Components

• 100m3 Desert Star Helikite
• Large Helikite Winch 
• Handling Equipment 
• Microcell and Omni Antenna
• Auto take down system
• Aerostat Cable with Single Fibre 

Optic Cable. Satellite and wireless 
backhaul supported, too.

• Helibase



Satellite Backhaul for EU ABSOLUTE Helikite



Aerostat Site Requirements

• A 200m2 of fenced area is required to house the winch, store and 
helibase.

• Aviation safety equipment (radar reflector, beacon and auto cut down 
device), and NOTAM Notice to Airmen (NOTAM) exclusion zone for 
altitude above 400 feet.

• We recommend tether length plus 100m radius of unobstructed  land 
e.g. 1 km radius for 900 m long tether.

• Minimum 3-to-5 km from nearest aerodrome (airstrip). CASA has 
indicated granting of NOTAMs to 1,200m altitude. Note 600m altitude 
gives 107 km line of sight which is the practical maximum for 700 
MHz LTE handsets. External antenna supports larger coverage.



Original Network Design Network Objectives

• Minimum cell edge uplink throughput of 128 kbps

• 95% coverage probability of uplink throughput >= 1 Mbps

• Cell edge downlink throughput of 12 Mbps

• Peak downlink throughput of 150 Mbps (LTE-A and LTE Category 6 UE)

• Guaranteed downlink throughput of 1 Mbps supporting 150 simultaneous 
users. This assumes 200 Mbps backhaul capacity and a paired 20 MHz FDD 
channel using 2 x 2 MIMO and supporting 64QAM [equivalent to 200 Mbps 
peak capacity]. NB: Typically, 25% of the air interface capacity is reserved 
to control signalling such as PDCCH (Physical Downlink Control Channel), 
PBCH (Physical Broadcast Control Channel), reference and synchronisation 
signals.



L700_UE Heat Map Cell Edge Approx 120 km

Reference Signal Received Power (RSRP) level in dBm

Heat Map Legend



Tethered Aerial LTE Implementations

• Aerial Base Stations with Opportunistic Links for Unexpected & Temporary Events (ABSOLUTE) – a European 
Union {England, France, Germany, Italy and Hungary with Australian research contribution} funded aerostat 
project FP7 for providing 4G LTE in emergencies – Helikites, Motorola RAN-vendor, and Thales Group as 
systems integrator.

• British Telecom EE ‘Air Mast’ for rural England mobile broadband. Small cell technology by Parallel Wireless 
supported by Ericsson. Also used by Optus. Uses wireless 5G backhaul by mmwave specialists PHAZR. We 
note extremely long range wireless backhaul solutions by Ubiquiti Networks that could be supported by 
Helikites. 

• USA Trial: Ericsson 2203 picocell with  CMAX-OMH-CPUSEi53 - CommScope.com antenna at 800 feet got 
10,000 km2 coverage. Tethered 2,000 m3 Altaeros SuperTower.

• Sprint-Airspan plug-and-play MagicBox 400 feet ‘power on tether’ CyPhy Works drone with (Qualcomm® 
FSM™ base station and GCT’s LTE Advanced GDM7243Q backhaul with 4Rx antenna technology and 2Tx 
diversity technology. Selected for small cell technology breakthrough GLOMO award. Coverage 5km & 
backhaul 10km. MagicBox is a LTE-A User Equipment (UE) Relay based on 3GPP Release 10 Type 2.

• Telstra Technology Design: the software in our technology usually has a timing limit which restricts 
the range signals can be used, we have again modified the network for Australia and can get up to 
200km of cell range. In practice we use in the 100km range on land and the balance is light aircraft 
and out to sea.” – Telstra 20 January 2014

https://www.commscope.com/catalog/antennas/product_details.aspx?id=49035
http://www.airspan.com/news/airspan-and-sprint-selected-as-the-winner-of-best-mobile-technology-breakthrough-at-glomo-2018-awards/
http://the-mobile-network.com/2017/05/sprints-magicbox-is-made-by-airpsan/


POSITION OF RADIO PAYLOAD ELEMENTS ON A HELIKITE

Lithium battery 

plus power cable

to electronics 

(2.5Kg)

Coax cable to antenna 

(0.5Kg)

BALLOON

Radio Electronics under 

balloon (1Kg)

Possible, optional, Fibre-Optic payload running 

up flying line, onto Helikite and then plugged into 

electronics 

Helikites harness the wind that other aerostats fight.

Helikites keep similar 

“Angle of Attitude”

in all weather 

conditions. 

Consequently, antennas

(0.5Kg) also keep similar 

vertical attitude in all weather 

conditions. 

18m3 Desert Star Helikite showing standard payload configuration

MAXIMUM of 5Kg of airborne equipment allows all-weather deployment and maximum 

height from a small, easily deployed Helikite + 12 Volt Winch

Front antenna

(0.5Kg)



TIME TO DEPLOYMENT  18m3 HELIKITE ON LAND

A. Survey site                                                       3

B. Insert ground anchors                                      5

C. Position and inflate Helibase                           3

D. Position and secure winch                               3 

E. Lay out and tie down Helikite                           3 

F. Insert spars into Helikite                                   2 

G. Attach flying line to Helikite                              1

H. Attach payload                                                 2

I. Inflate Helikite with helium                               5

J. Fly Helikite to 1000ft                                        3 

TOTAL TIME                                                        30                                                        

ACTION TIME (Minutes)









The role of BAL Consulting P/L

• We represent Allsopp Helikites under exclusivity for all uses under the 
Australian 1997 Telecommunications Act. (Australian Defence Force 
Helikites are supported under separate arrangements). 

• BAL supports:
• Optimal aerostat selection based on carrier’s requirements for coverage with 

stipulated payload weight and power ;
• Site selection including advice on environmental and regulation;
• Payload integration with the vendors;

• Our challenge: Ultra low weight <10 kg and low power <200 W payloads for 
extended macro cell range. Cost of aerostat (or drone) increases 
exponentially for heavier payloads. 

• We work with carrier’s selected vendors for the RAN payload and backhaul.


