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About	
  Me	
  
•  1974	
  -­‐	
  Born	
  in	
  Trenggalek	
  
•  1999	
  –	
  Graduated	
  Electronic	
  Eng.	
  Universitas	
   	
  

	
   	
  	
  	
  	
  Muhammadiyah	
  Malang	
  
•  1999	
  –	
  Start	
  Working	
  in	
  Wireless	
  Internet	
   	
   	
  

	
   	
  	
  	
  	
  Service	
  Provider	
  (WISP)	
  
•  2004	
  –	
  Using	
  MikroTik	
  
•  2006	
  -­‐	
  PT.	
  Spectrum	
  Indowibawa,	
  Surabaya	
  

•  Technical	
  &	
  Training	
  Manager	
  
•  MikroTik	
  Cer>fied	
  Trainer	
  
•  MikroTik	
  Academy	
  Coordinator	
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About	
  

•  Reseller	
  Wireless	
  &	
  Router	
  Equipment	
  
•  MikroTik	
  	
  

•  Consultant	
  
•  Cer>fied	
  Training	
  Partner	
  
•  Network	
  System	
  Integrator	
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Challenge…	
  

•  Link	
  Possibility	
  
•  Heigh	
  of	
  tower	
  
•  Equipment	
  type	
  
•  Efficiency	
  (Time,	
  Material,	
  Resource)	
  
•  Accura>on	
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Step	
  to	
  Do	
  

•  Mapping	
  
– Special	
  tools	
  for	
  Radio	
  Analisys	
  

•  Topology	
  
– PTMP,	
  PtP	
  
– RING,	
  STAR	
  or	
  MESH	
  

•  Link	
  Budget	
  
– Device	
  choice	
  

•  Installa>on	
  
– Efficient	
  &	
  Accurate	
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Mapping	
  

•  So_ware	
  Tools	
  
– Special	
  for	
  Radio	
  Signal	
  Analysis	
  
– Matrix	
  Connec>on	
  Possibility	
  Support	
  
– Wireless	
  Network	
  Report	
  
– Polar	
  Coverage	
  Support	
  
– Radio	
  Link	
  Report	
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Matrix	
  Connec>on	
  Possibility	
  Map	
  

•  Possibility	
  Link	
  beetween	
  sites	
  
– Grouping	
  Sites	
  as	
  Cell	
  Network	
  
– Point	
  as	
  Center	
  of	
  Cell	
  
– Link	
  as	
  BackBone	
  to	
  other	
  site	
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Refference	
  Parameter	
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•  Assume	
  	
  
– Max	
  Tower	
  height	
  	
  :	
  30	
  m	
  
– Antenna	
  Gain	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  :	
  30	
  dBi	
  
– Antenna	
  Beam	
  	
  	
  	
  	
  	
  	
  	
  :	
  360o	
  (Omni)	
  
– Tx	
  power	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  :	
  23	
  dBm	
  
– Receive	
  Sensi>vity	
  :	
  -­‐90	
  dBm	
  



Sotware	
  Tools	
  

www.spectrumindo.com	
  



Matrix	
  Connec>on	
  Map	
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Wireless	
  Networks	
  Report	
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Center	
  of	
  Cell	
  Coverage	
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Fix	
  Link	
  of	
  Cell	
  

www.spectrumindo.com	
  



Fix	
  Wireless	
  Network	
  Report	
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Radio	
  Link	
  Report	
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Topology	
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Point	
  to	
  Point	
  



Point	
  to	
  Mul>point	
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Project	
  Requirement	
  

•  Throughput	
  Client	
  Alloca>on	
  
•  Max	
  Tower	
  Height	
  each	
  site	
  

– Device	
  Type	
  
– Topology	
  
– Cell	
  Capacity	
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Device	
  Selec>on	
  
•  Long	
  /	
  Short	
  Distance	
  	
  

–  Tx	
  Power	
  
–  Antenna	
  Gain	
  

•  Wind	
  Load	
  
–  Wide/Narrow	
  Antenna	
  Reflector	
  
–  Solid/Mesh	
  Reflector	
  

•  Throughput	
  Capacity	
  
–  Protocol	
  802.11a/b/g/n/ac	
  

•  Type	
  of	
  Tower	
  
–  Monopole	
  
–  Guy	
  Wire	
  
–  Self	
  Standing	
  Tower	
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Radio	
  Selec>on	
  Methode	
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SOM	
  



•  Antenna	
  Gain:	
  30dBi	
  
•  Tx	
  power	
  	
  	
  	
  	
  	
  	
  	
  :	
  23dBm	
  
•  Rx	
  Signal	
  	
  	
  	
  	
  	
  	
  	
  	
  :	
  -­‐79dBm	
  
•  Signal	
  Opera>ng	
  Margin	
  Minimum:	
  5dbm	
  

– Device	
  Type?	
  
– Maximum	
  Data	
  Rate?	
  
– Maximum	
  Throughput?	
  
	
  	
  

Product	
  Approach	
  Selec>on	
  Methode	
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Device	
  Op>on	
  #1	
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•  Antenna	
  mANT30	
  
•  Radio:	
  BaseBox	
  5	
  -­‐	
  chain	
  2x2	
  

– RB912UAG-­‐5HPnD-­‐OUT	
  
	
  	
  



Tx	
  Power=26dBm,	
  Sensi>vity=-­‐75dBm	
  
Adjustment	
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MCS	
  802.11ac	
  2x2	
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Link	
  Es>ma>on	
  Troughput	
  

•  Antenna	
  mANT30,	
  30dBi	
  
•  Radio:	
  BaseBox	
  5	
  -­‐	
  chain	
  2x2	
  

– RB912UAG-­‐5HPnD-­‐OUT	
  
•  Tx	
  power:	
  26dBm	
  
•  Rx	
  Signal:	
  -­‐76.7dBm	
  ~	
  MCS	
  4	
  
•  Data	
  rate	
  Max:	
  180	
  Mbps	
  
•  Throughput	
  Max:	
  0.5x180	
  à	
  90	
  Mbps	
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Antenna	
  Gain=34dBi	
  Adjustment	
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MCS	
  802.11ac	
  2x2	
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Link	
  Es>ma>on	
  Troughput	
  

•  Antenna	
  34dBi	
  
•  Radio:	
  BaseBox	
  5	
  -­‐	
  chain	
  2x2	
  

– RB912UAG-­‐5HPnD-­‐OUT	
  
•  Tx	
  power:	
  26dBm	
  
•  Rx	
  Signal:	
  -­‐68.7dBm	
  ~	
  MCS7	
  
•  Data	
  rate	
  Max:	
  300Mbps	
  
•  Throughput	
  Max:	
  0.5x300	
  à	
  150	
  Mbps	
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Device	
  Op>on	
  #2	
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•  Antenna	
  mANT30	
  
•  Radio:	
  NetMetal	
  5,	
  chain	
  2x2	
  

– RB921UAGS-­‐5SHPacD-­‐NM	
  
	
  	
  



Tx	
  Power=25dBm	
  Rx	
  Sensi>fy=-­‐72dBm	
  
Adjustment	
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MCS	
  802.11ac	
  2x2	
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Link	
  Es>ma>on	
  Troughput	
  

•  Antenna	
  mANT30	
  
•  Radio:	
  NetMetal	
  5,	
  chain	
  2x2	
  

– RB921UAGS-­‐5SHPacD-­‐NM	
  
•  Tx	
  power:	
  25dBm	
  
•  Rx	
  Signal:	
  -­‐77.7dBm	
  ~	
  MCS4	
  
•  Data	
  rate	
  Max:	
  390Mbps	
  
•  Throughput	
  Max:	
  0.5x390	
  à	
  195	
  Mbps	
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Antenna	
  Gain=34dBi	
  Adjustment	
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MCS	
  802.11ac	
  2x2	
  

www.spectrumindo.com	
  



Link	
  Es>ma>on	
  Troughput	
  

•  Antenna	
  34dBi	
  
•  Radio:	
  NetMetal	
  5,	
  chain	
  2x2	
  

– RB921UAGS-­‐5SHPacD-­‐NM	
  
•  Tx	
  power:	
  25dBm	
  
•  Rx	
  Signal:	
  -­‐69.7dBm	
  ~	
  MCS8	
  
•  Data	
  rate	
  Max:	
  780Mbps	
  
•  Throughput	
  Max:	
  0.5x866.7	
  à	
  390	
  Mbps	
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Antenna	
  Alignment	
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Direc>on	
  Antenna	
  Type	
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mANT30	
   LHG5	
  



Azimuth	
  &	
  Eleva>on	
  

•  Azimuth 
– Horisontal Antenna Beam 

•  Elevation 
– Vertical Antenna Beam 
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mANT30	
  Specifica>on	
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Tools 
•  Compass 
•  Inclinometer 
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Azimuth 
•  Direction to remote site 
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Direction Alignment #1 
•  Azimuth Data as refference [52.78o] 
•  As close as  possible to the tower 
•  Compass paralel water level 
•  See viewfinder, rotates body, untill index 

line in the direction of the azimuth 52.78o 

•  Take object inline with Azimuth as 
reference 

•  Adjust antenna direction to the  object 
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How To Sighting 
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52.78o	
  

52.78o	
  



Reading Compass 
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Sighting Object 
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Centre Beam Direction 

52.78o	
  



Direction Alignment #2	
  

•  Reverse	
  Direc>on	
  Methode	
  
•  2	
  person	
  incharge:	
  

– Tower	
  Man	
  
– Supervisor	
  Direc>on	
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Reverse	
  Direc>on	
  Alignment	
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52.78o	
  

232.78o	
  45o	
  



mANT30	
  Type	
  Alignment	
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LHG	
  Type	
  Alignment	
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Antenna Elevation 

http://
www.spectrumindo.com 



Complete	
  LHG5	
  Alignmet	
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Thank You… 

muhti@spectrumindo.com 
      +62 81-334-487-088 
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