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•To design Ka-band network  links by logically 

selecting technologies and optimizing scarce 

resources. 

 

•To depict the simulation studies for linkages 

between Nepalese site-specific attenuation, 

resources, geographic plus system attributes and 

quality parameters. 
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De-merit of ka-band 
: 

More susceptible to fading 

including rain attenuation 

than other bands like C 

and Ku. 
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 Step 1:Determine the rain height based on latitude. 

 

 Step 2:   Compute the slant-path length, Ls. 

 

 Step 3: Calculate the horizontal projection, LG, of 

the slant-path length. 

 

 Step 4: Obtain the rainfall rate, R0.01, exceeded 

for 0.01% of an average year. 

 

 Step 5: Obtain the specific attenuation. 
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 Step 6: Calculate horizontal adjustment factor 

and Calculate adjusted path length  

 

 Step 7: Calculate the vertical adjustment factor 

for 0.01% of the time. 

 

 Step 8:Calulate Effective path length 

 

 Step 9 : Calculate rain attenuation at 0.01% of 

time. 
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•   Note: Basis of ITU new grid based model 

S.N. Site Name Latitude Longitude Rain rate 

(mm/hr) at 

0.01% 

1 NCIT( Lalitpur)  27.6714° 85.3387° 46.4764 
2 Pokhara 

University( 

Pokhara) 

28.1453° 84.0838° 52.4587 

3 Transportable 

Site 
- - - 
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 The rain attenuation varies from location to location 

depending on the rain rate and other parameters. 

 

  Providing for the large attenuation in satellite links 

like in case of Pokhara (uplink) can lead to over-design 

and higher cost. 

 

  Hence accommodation in our case will be made by 

using a suitable fade mitigation techniques among 

Uplink Power Control (UPC) , Adaptive Coding and 

Modulation(ACM) and  site diversity or any of their 

combination. 
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Rain exceedence & Availability -%  , Attenuation- dB 
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Rain exceedence & Availability -%  , Attenuation- dB 
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 Tools & software utilized: 

SATMASTER  Pro 

 

 Satellite Considered :Spacecom’s AMOS-4 

 

Works Done 

 

 Link-Budget Attempted for two sites – Lalitpur  

and Pokhara of Nepal 

21 



22 



 

23 



24 



25 



26 



27 



Utilized QPSK ½  but the system can run upto 

Modcod of QPSK 4/5 , derived from 

Es/No=>(1+3.71)=4.71 in clear-sky condition. 
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WORST CASE 
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Maximum Modcod that can be used is (-1.24 + 

4.22) = 2.98, giving QPSK 3/5 as Maximum 

Modcod that can be used for clear-sky condition 

for Inbound. 
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Worst rainfall in the duration of May9,2014 – Aug 3, 2016 in Pokhara 

 



 In case of Pokhara, the highest rainfall is seen in July 

16, 2015 as 224 mm for 24 hours.  

 

 The data logger is seen to collect data every three 

hours. 

 Empirical reduction formula. The equation is given 

as: 

  Pt = P24 (t/24)^1/ 3  

                 where, Pt is the required rainfall depth 

(mm) in t-hr , P24 is the daily rainfall (mm )and t is 

the rainfall duration  for which the rainfall intensity 

is to be calculated. 

 Thus for transportable site this worst case condition 

of 77.65 mm/hr for pocket-rainfall zone Pokhara is 

considered. 
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 Random transportable site at (latitude, 

longitude, altitude) =(29N,84E,5.282km) is 

selected . 

 

 99.5 % available Link is balanced with UPC=8.55 

and  QPSK-3/4 modcod with the following 

results: 
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Link Design for Transportable site 

  

 



 Contribution was made utilizing attenuation model to 

come up with the linkages between attenuation, 

resources, geographic plus system attributes  and quality 

parameters. 

 

 A link-budget analysis for selected sites with significant 

attenuation was designed to derive a fairly comfortable 

margin of approx. 3.71-4.22dB in uplink and downlink 

scenarios for unexpected sources of losses with 99.5% 

reliability . 

 

 Reasonable excess Margin of 5.33 dB in case of dual-fade 

has been derived. 
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 For Outbound, link is optimized to work in QPSK ½  in rain 

fade condition and can utilize higher Modcod during 

clear-sky with HPA Power 3.56 Watts, PEB 6.11 MHz and 

Spectral Efficiency of 0.654 bps/Hz. 

 

 Likewise, Inbound link is designed to utilize QPSK 1/3 

during rain-fade and can go upto higher modulation 

during clear sky condition.HPA power used is 2.66 Watts , 

PEB is 7.53MHz and Spectral Efficiency is 

0.531bps/Hz.PEB in case of dual-fade link design is 

higher with the use of 9.8 MHz. 

 

 Hence, a ka band satellite network link design to cover 

areas of both urbane and remote with acceptable 

availability was derived for high-speed collaboration and 

resource sharing. 
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 This work does not deal with Link Optimization by varying the 

Antenna Size and its simulation. 

 

 Antenna size is kept fixed. Uses ku-band antenna.FMT- Site diversity 

is not utilized. 

 It does not study impact of other atmospheric fading due to cloud 

and fog which also affects ka-band frequencies. 

 Only design for simple three-site network is demonstrated and 

described for simplicity. 

 

 More intensive simulations like MODCOD vs Antenna size and  fog 

/cloud attenuation  simulation can be depicted. 

 

 More advanced network for whole of Nepal can be designed leading 

to depiction of more work in bandwidth allocation system. 
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Thank You ! 
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