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 Started in 2011 
 

 Young people with 
fresh ideas. 
 

 High-tech 
 

 Google integrated 

 What we do: 
 Signal plotting 

 Platform simulators 

 System integrators 

 Large wireless 
deployments 

 Community networks 

 

 

 

 

We create sustainable 
wireless! 



 Link feasibility. 

 Estimating link 
capacity. 

 Stability in all 
circumstances. 

 Wireless from the 
RF perspective. 

 



 High density urban 

 

 

 Communities 

 

 

 Industrial 

 

 Rural and 
agriculture 

 

 

 

 

 Long distance 
backhaul 



 RF propagation can 
be calculated in 
theory. 

 Practice should be 
similar. 

 Each location is 
different. 

 Do thorough 
homework before 
deployment. 



 Satellite Imagery 
(Aerial Maps) 

 Elevation Profile 

 Pinpointing 
Features 

 Streetview 

 Location 
Accessibility 

 3D landscapes 

 



 Different types of 
terrain. 

 

 Different end uses. 

 

 Different 
deployments 

 Do thorough 
homework before 
deployment. 



 Range 

 Elevation Profiles 

 Desired Coverage 

 Bandwidth Required 

 Mobile/Stationary 

 Point-to-point 

 Point-to-multipoint 

 Mesh 

 Omni-directional 

 Directional 



 Terrain Evaluation 
(Incl. Tree Density) 
 

 Demographic 
Overview 
 

 Obstacle 
Identification 
 

 Land Cover 
 

 



 

 

 

 

 

 Google Earth Profile 

 

 

 

 Satellite DEM profile 

 

 

 

 

 

 Includes land cover 



 



 Diffraction (FSPL) 
 

 Diffraction in 
fresnel zone 
 

 Reflections and 
multipath 
 

 Polarisation 
Mismatch 

 Interference 
 

 Inter symbol 
interference 
 

 Trees 
 Buildings 
 Mountains 
 Rain 
 Snow 



 

 

 



Diffraction of light 
happens at every 
point in space. 
 
 



 Only first 3 affect 
signal 

 

 

 

Fresnel 
Zone 

Phase 
Reflected 

Path 
Length 
Phase 

Total 
Phase 
Shift 

F1 180° 1*180° = 
180° 

360° 

F2 180° 2*180° = 
360 

540° 

F3 180° 3*180° = 
540° 

720°  

F4 180° 4*180° = 
720° 

900° 



 Diffraction 

 

 Reflection 

 

 Multipath 

 

 



 



 Reflections should 
be avoided 

 F1,F3 can be 
constructive 

 F2, F4 is destructive 
 

 Antennas placed 
too high can cause 
multipath of F2 

 Reflective objects 
◦ Lakes 
◦ Buildings 
◦ Roofs 
◦ Earth surface 

 

 Indoors 
◦ Glass 
◦ Walls 
◦ Desks 
◦ Roof 



 Multiple paths can 
interfere 
constructively or 
destructively. 

 Can cause signal to 
fade. 

 Fade could be rapid 
or over a 
day/season 

 Signal strength will 
vary. 

 Poor CCQ. 



 Interference is 
when another 
source of EM in the 
frequency range is 
above the receiver 
sensitivity. 

 

 Channels close to 
each other can 
interfere. 

 

 



 Rain 

 Snow 

 Cosmic Bursts 

 Solar Flares 

 



 Cellphones 

 Baby monitors 

 Pagers 

 Radar 

 Other wireless 

 EMI 

 Dirty Power Sources 

 



 The Dude  



 WHO set safety 
guidelines. 

 Indoors  
 0.2V/m 

 105dbuV/m 

 Outdoors  
 0.6V/m 

 115dbuV/m 

 

 
 





20Mhz 40Mhz 

MCS0 -95/-91 MCS0  -90/-86 

MCS1  -94/-90 MCS1  -90/-86 

MCS2  -92/-8 MCS2  -89/-85 

MCS3  -88/-84 MCS3  -85/-81 

MCS4  -85/-81 MCS4  -82/-78 

MCS5  -80/-76 MCS5  -78/-7 

MCS6  -79/-75 MCS6  -77/-73 

MCS7  -77/-73 MCS7  -74/-71 

 Speed vs Range 

 Should be 15dB 
lower than signal 

 

 Must be above 
noise floor! 



 SA Regulations 

 2.4-2.5Ghz - 20dBi 
(EIRP 100mW)  

 5-6Ghz - 30dBi 
(EIRP 1000mW) 

 

 Too high transmit 
power can cause 
interferences. 

 

 Creates strong 
reflections. 

 



  



  



 Choose your MCSs 
wisely. 

 

 Allow for a 15dB 
fade margin for 
stable links 

 

Safety Margin Reliability 

6dB 50% 

10dB 90% 

20dB 99% 

30dB 99.9% 

40dB 99.99% 



SNR to meet Including Fade Margin 

BPSK 10dB 25dB 

QPSK 10dB 25dB 

16QAM 21dB 36dB 

64QAM 27dB 42dB 

256QAM 33dB 48dB 



 BPSK and QPSK SNR BER Packet Drops 

7 7.5E-04 99.99% 

9 3.2E-05 31.99% 

10 3.6E-06 4.29% 

11 2.4E-07 0.29% 



  SNR BER Packet Drops 

18dB 5.5E-04 99.87% 

20dB 1.1E-05 12.34% 

21dB 7.3E-07 0.87% 

22dB 2.4E-08 0.03% 



  SNR BER Packet Drops 

25dB 1.75E-04 87.7% 

26dB 2.22E-05 23.4% 

27dB 1.69E-06 2.01% 

28dB 6.8E-08 0.08% 



  SNR BER Packet Drops 

31dB 2.13E-04 99.29% 

33dB 2.8E-05 28.52% 

33dB 2.22E-06 2.63% 

34dB 9.39E-08 0.11% 



 TCP performs poorly. 

 TCP Performance:  50% 
of UDP 

 Scattered noise 

 Half-duplex, acks 

 Multiple wireless hops 
reduce  

 TCP performance. 

 Small TCP window size 

 
 

 



  



  



  





  



  







 Signal Strength 

 Fading 

 CCQ 

 Bandwidth Test 





 Live Heatmaps 

 Mobile Heatmaps 

 GPS Tracking 

 Live monitoring 
(The Dude) 

 

 



paul@binaryhelix.co.za 

www.binaryhelix.co.za 

Thanks for watching 

mailto:paul@binaryhelix.co.za

