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Who are LS telcom?

 LS telcom provides software, consulting services and 

training in the field of radio spectrum management

 Our customers include over 90 spectrum regulators world-

wide as well as:

 International and regional bodies (e.g. ESA, GSOA, European 

Commission)

 Industry verticals (e.g. transport, oil and gas, public safety)

 Telecommunication service providers (e.g. mobile operators, 

IoT network operators)

 We therefore do not represent the telecommunications 

industry but do have a very solid understanding of the 

regulatory, commercial and technical pressures they face
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‘Exponential Growth in Mobile Data’

 Demand for the radio spectrum is increasing largely driven by:

 digitisation,

 new technologies,

 and demand for increasing amounts of mobile - and fixed - data.  

 There is, however, a limit to data consumption: An LS telcom report suggests demand will 

top out at around 30 times today’s levels by the mid 2030s.
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Demand is changing spectrum use habits

 The satellite, broadcasting and defence sectors (to name a 

few) have had to relinquish spectrum for other users

 Often, but not always, mobile broadband

 The easiest way of dealing with demand is to use more 

spectrum, however capacity can also be enhanced through

 more infrastructure

 more spectrally efficient technologies

 The last World Radiocommunication Conference (Egypt, 

2019) identified over 13 GHz of new spectrum for ‘5G’

 Over 10 times that which was identified previously

 This additional ‘mmWave’ spectrum, though, is only useful for 

extremely dense hotspot type in-fill coverage

 Aeronautical L-band and S-band would be of immense use 

to the mobile industry for coverage and capacity

 And the band appears to be empty (from the ground)
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Why so many systems?

 There appears to be an enormous amount 

of spectrum used by what appear to be the 

same application

 PSR (in L-band, S-band and X-band) and 

SSR (telecoms folk do not necessarily 

understand the difference between 

cooperative and non-cooperative 

surveillance)

 NDB and VOR

 HF, VHF and UHF communication bands, 

and plans to use L-band for more 

communication

 Radar Altimeters and ILS/Glide Path - both 

used during approach

 DME and GNSS
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But planes will crash…

 Technologies deployed have changed little in 50 or more 

years

 Poor receiver performance (c.f. radio altimeters)

 Poor spectrum efficiency

 Outdated communication methods

 No apparent driver to be more spectrally efficient

 Technology replacement cycles of 20+ years are no longer 

commonplace in other industries

 Overuse of the ‘safety of life’ argument (planes will crash on 

take-off / landing / mid-air) leads to frustration that there is 

no willingness to co-operate
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Spectrum Sharing

 Given the growing demand on the limited radio spectrum 

resources, regulators are looking at increasingly 

sophisticated ways to find opportunities for making the 

maximum use of the limited spectrum resource

 Although the principles of sharing spectrum have been 

around for a long time, there is an increased focus on 

making sharing between different services work, so as to 

maximise the utility to which spectrum is put

 This does not mean that aeronautical services must share 

with mobile services, such sharing would be largely 

incompatible, however it may be possible that by sharing 

aeronautical spectrum with someone else, spectrum 

elsewhere could be cleared for mobile services
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The rest of the world doesn’t stand still

 The mobile industry does not stand still

 It regularly re-farms its own spectrum from one technology 

to a newer one in order to handle increased capacity  

 Such a change can take 20 years from start to finish 

 3G/UMTS was first launched in 2001 and is now in the 

process of being sunsetted

 However, smaller re-farming exercises take place regularly

 2G bands are migrated to 3G or 4G

 3G and 4G bands are being migrated for 5G. 

 Similar moves have taken place in television broadcasting 

(both terrestrial and satellite), PMR and fixed links

 Infrastructure is also enhanced. 

 In the satellite industry, novel ways are being found to re-use 

the same frequency band for LEO and GEO satellites through 

enhanced sharing techniques
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LS telcom study for Eurocontrol

Spectrum Efficiency

LTE

>50%
Spectrum Efficiency

SSR

3%
the number of existing sites

DME Network could use

½

do not apply well to 

aeronautical systems

Spectrum efficiency metrics

Bits/sec/Hz

 To try and examine whether aeronautical use is efficient or not, LS 

telcom undertook a study for Eurocontrol to examine the extent to 

which aeronautical spectrum is used efficiently

 Many historic planning rules (i.e. coupling VOR/DME together) 

can lead to significant inefficiencies

 Site placement is sub-optimal if spectrum efficiency is the key 

factor in decision making
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Aeronautical 5G

 The study considered a dedicated 5G aeronautical network 

and found it could deliver:

 a minimum throughput of 20 Mbps per cell, and up to 100 

Mbps per cell in ideal conditions

 party-line voice and data facilities

 navigation accuracy of 100 metres horizontal and 30 metres 

vertical for 80% of the time

 co-operative surveillance accuracy as per the navigation

 This was achieved based on:

 a network with a similar number of base stations as the 

current European DME network (or fewer)

 2 x 10 MHz (i.e. 20 MHz) of L-band spectrum
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Conclusions

The aeronautical industry needs

to clearly demonstrate its

spectrum efficiency

 Be open about the facts and figures of 

spectrum use

 Consider intelligent ways of sharing

spectrum with other users

 Examine options to more rapidly upgrade to

new technologies

 Ensure that aeronautical systems are

designed to operate in today‘s ‘RF hot‘ 

environments
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Thank you for your attention
Richard Womersley | rvwomersley@lstelcom.com
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durch Urheberrecht, Markenrecht oder Namensrecht der jeweiligen Rechteinhaber 
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LS telcom gibt keinerlei Garantie oder Zusicherung im Zusammenhang und aus diesem 

Dokument und der darin enthaltenen Information. LS telcom übernimmt keinerlei 

Haftung für Schäden, Kosten und Aufwendungen, die aus der Nutzung dieses 

Dokuments und der darin enthaltenen Information entstehen, inklusive, aber nicht nur, 

für entgangener Gewinne oder Umsätze, Datenverlust, Kosten der 
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Software, oder für Ansprüche dritter Parteien.

Disclaimer


