


• WRC 2019 race for space spectrum? 

• Compatibility/coexistence with GSO, LEO and MEO Ku, K and Ka-band satellite 

spectrum and 5G terrestrial including 28 GHz 

• NEW LEO constellation capabilities including OneWeb and Space X and LEOSAT 

• Progressive pitch angular power separation-  Spectrum sharing and frequency reuse 

opportunities and challenges.  

• Pass bands and channel bandwidth compatibility and physical layer coexistence 

• Present tension points between NEWLEO entities and incumbent LEO and MEO and 

GSO operators 

• Link link budget and long distance latency benefits of nearly always nearly overhead 

(NANO) or Always Overhead (AO) connectivity when integrated with inter satellite 

switching 

• How this could help meet specific 5G vertical market throughput and latency 

requirements 

• Satellite IOT, present and future technical and commercial trends and standards 

issues 

• Related 5G and satellite regulatory and competition policy challenges and 

opportunities, longer term V and W band co sharing opportunities    

 

5G and satellite spectrum, standards and scale 



Satellite orbits 

LEO, MEO and GSO orbits- with thanks to Inmarsat 

 



GSO Orbital slots 

With thanks to the Boeing Corporation 



LEO ORBITS and satellites sizes  



 Bands Agreed For Study at WRC 2019  



 Bands Agreed For Study at WRC 2019  



 Proximity to 60 GHz Wi-Fi  



Wi-Fi 802.11ax 

https://vertassets.blob.core.windows.net/download/7d705b86/7d705b86-8245-42b2-a160-

863d22a8d720/802_11ax_5_things_to_know.pdf 

Qorvo White paper 

Impact of domestic bandwidth 

Amazon Echo and Google Home 

50 Wi-Fi access points in a home 
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Existing LEO band plans -Iridium 

Globalstar 1610-1618 MHz 



O3b - formerly the band plan for Teledesic 



OneWeb Ku-Band - formerly the band plan for Skybridge 



OneWeb Ka-Band formerly the band plan for Skybridge 



O3b Progressive Pitch MEO to GSO separation 



OneWeb Progressive Pitch LEO to GSO separation 

So can 28 GHz and other K bands be shared with 5G 

terrestrial? 

LEO to MEO to GSO to 5G separation 



Boeing V band progressive pitch+ fractional beam width 

37.5 to 42.5 GHz  downlinking from spacecraft to terminals on Earth 

47.2 to 50.2 GHz and 50.4 to 52.4 GHz for uplinking back to the satellites 

The industry rumour mill in 2017 suggested Apple was providing finance  

See also Google and OneWeb, Jeff Bezos (Amazon) and Blue Origin, 

Mark Zuckerberg (Facebook) and Eutelsat  



Terrestrial latency versus space latency 



A reminder of last month’s excellent webinar 



Satellite latency for backhaul and direct connectivity   

• GSO satellites orbit the earth at 36,000 kilometres above the equator.  Radio waves go at the speed of light which 

is 300,000 km per second. For users on the equator communicating with a satellite directly overhead, the total 

distance, single hop (up and down) is 72,000 km so the time delay is 480 ms for a round trip. 

 

• MEO network (using O3b as an example) orbit height is 8,062 km.  A typical single hop path involves sloping path 

lengths of 11,000km producing a single hop distance of 22,000 km producing a latency of 73 milliseconds.  O3B 

claim a round trip latency of better than 150ms based on a double hop distance of 11,250 + 11,250 + 11,250 + 

11,250 km. 

 

• LEGACYLEO networks the propagation delay is smaller still. Iridium’s constellation operates at 780 kilometres, 

Orbcomm is a little higher at 825 kilometres and Globalstar is at 1,414 kilometres.  The propagation delay 

experienced in a LEO satellite system varies as the satellites change position but will be 4.3 milliseconds per 

hop for Iridium, 4.5 milliseconds for Orbcomm and 7.8 milliseconds for Globalstar for ‘bent pipe’ 

applications with the satellite directly overhead.  These figures should be doubled for round trip delay. 

• Australia West to East is 4000 kilometres (13 milliseconds), Africa North to South is 8000 kilometres (26 

milliseconds)  

 

• NEWLEO networks LEOSAT similar constellation to Iridium based on the same Thales space system platform but 

utilising 7 GHz of paired spectrum (3.5+3.5 GHz) at  Ka band for individual user uplinks and downlinks (compared 

to 10+10 MHz of paired spectrum in L band available to Iridium) and optical inter satellite switching. The FCC filing 

is based on 120 to 140 satellites in a similar polar orbit to the Iridium Next Constellation. Focussed on delivering 

performance gain over long distance fibre based on the fact that radio and light waves in free space travel faster 

than radio and light waves in fibre. Over distances of more than 10,000 kilometres this speed advantage 

outweighs the additional route length (the earth to space, space to earth hop) providing a  latency gain for high 

value applications such as high frequency trading, the oil and gas industries, corporate networking and 

government agencies (LEOSAT are working with the European Space Agency on 5G and satellite.  

High count LEO always directly overhead=LOS= minimal surface scatter 

and absorption 



New Rocket Age? New Rocket men? 

Peter Beck 

Rocket lab USA 



New Space? New Delivery Economics? 

Plus satellite innovations – electric satellites, new propulsion and power options 


