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STAR  
 

1 辻 2 
 

Outcome of the STAR Program  

 
Yohei SATOH 1 and Masanobu TSUJI 2 

 
Abstract 

STAR(Satellite Technology for the Asia-Pacific Region) Program is a project which is proposed at 
the 14th APRSAF(Asia-Pacific Regional Space Agency Forum). The objectives are: to provide the 
opportunities of developing human resources for the Space Agency staff in the Asia-Pacific region,    
to increase the number of earth observation satellites in the region, in addition, to meet the future 
needs for earth observation in the region. In this report, We report the activities of STAR program 
from June 2009 to December 2011. 
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3.10.2-1 Case1,  

 
 
 
 
 
 
 
 
 

 
 

 Item Unit 
Up link Down link 

Value Reference Value Reference 

Frequency MHz 2051.6    2228   

EIRP dBW 71.7    -16.2  24  mW 

  RF output power dBW 30.0  1000 W -7.0  0.2 W 

  Feed loss dB -0.6    -3.7    

  Antenna gain dBi 42.5  8 m   -5.5    

  Pointing loss dB -0.2    0.0    

Free space loss(Max) dB -167.6  2784  km -168.3  2784  km 

  Minimum Elevation degree  5    5   

  Altitude km  800   800  

  Earth radius km  6378.1   6378.1  

Polasization coupling loss dB -0.5    -0.5    

Atmosphere absorption loss dB -0.6    -0.6    

Rain loss dB 0.0    0.0    

Other loss dB 0.0    0.0    

Receive G/T dB/K -57.6    22.3    

  Pointing loss dB  0.0    -0.2   

  Antenna gain dBi  -20.0    44.2   

  Feed loss dB  -10.0    0.0   

  System noise dBK  27.6    21.7   

    Antenna noise  
temperature 

K  100.0      

    Noise figure dB  3.0      

    L(Feed loss)   10.0      

Recive Level dBW -154.6    -163.3    

Noise power density dBW/Hz -201.4    -201.4    

Recive C/No dBHz 71.0    62.3    

Total C/No dBHz 71.0    62.3    

        

Item Unit Command Telemetry 

Modulation  PCM-PSK/PM PCM-PM 

Modulation index rad 0.4 +-10%  0.5 +-10%  

Required Eb/No dB 10.5   9.6   

Hardware loss dB 7.5   3.4   

Encode gain dB 0   0   

Bitrate dBHz 30.1    39.1    

 bps  1024   88192  

Modulation loss dB 12   7.2   

Required C/No dBHz 60.1    59.3    

Link margin ddB 110.9    33.0    

3.10.2-2 Case1, PFD  
PFD analysis    

Item Unit Downlink 

EIRP dBW -16.2  -16.2  

Power density dBW/Hz -71.0  -71.0  

  Band width kHz 300 300 

 dBHz 54.8  54.8  

Propagation loss dB -136.1  -123.0  

  Distance km 1805  400 

    Elevation deg 5 90 

    Altitude km 400 400 

    Earth radius km 6378.1 6378.1 

Reference band width dBHz 36.0  36.0  

 kHz 4 4 

PFD dBW/4kHz/m2 -171.1  -158.0  

PFD limit dBW/4kHz/m2 -154 -144 

PFD margin dBW/4kHz/m2 117.1  114.0  
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3.10.2-1 Case2,  

 
 
 
 
 
 
 
 
 

 
 

 Item Unit 
Up link Down link 

Value Reference Value Reference 

Frequency MHz 2051.6    2228   

EIRP dBW 71.7    -7.1  195  mW 

  RF output power dBW 30.0  1000 W 3.0  22 WW 

  Feed loss dB -0.6    -4.6    

  Antenna gain dBi 42.5  8 m   -5.5    

  Pointing loss dB -0.2    0.0    

Free space loss(Max) dB -167.6  2784  km -168.3  2784  km 

  Minimum Elevation degree  5    5   

  Altitude km  800   800  

  Earth radius km  6378.1   6378.1  

Polasization coupling loss dB -0.5    -0.5    

Atmosphere absorption loss dB -0.6    -0.6    

Rain loss dB 0.0    0.0    

Other loss dB 0.0    0.0    

Receive G/T dB/K -57.6    22.3    

  Pointing loss dB  0.0    -0.2   

  Antenna gain dBi  -20.0    44.2   

  Feed loss dB  -10.0    0.0   

  System noise dBK  27.6    21.7   

    Antenna noise  
temperature 

K  100.0      

    Noise figure dB  3.0      

    L(Feed loss)   10.0      

Recive Level dBW -154.6    -154.2    

Noise power density dBW/Hz -201.4    -201.4    

Recive C/No dBHz 71.0    71.4    

Total C/No dBHz 71.0    71.4    

        

Item Unit Command Telemetry 

Modulation  PCM-PSK/PM PCM-PM 

Modulation index rad 0.4 +-10%  0.5 +-10%  

Required Eb/No dB 10.5   9.6   

Hardware loss dB 7.5   3.4   

Encode gain dB 0   0   

Bitrate dBHz 30.1    48.2    

 bps  1024   665536  

Modulation loss dB 12   7.2   

Required C/No dBHz 60.1    68.4    

Link margin ddB 110.9    33.0    

3.10.2-2 Case2, PFD  
PFD analysis    

Item Unit Downlink 

EIRP dBW -7.1  -7.1  

Power density dBW/Hz -61.9  -61.9  

  Band width kHz 300 300 

 dBHz 54.8  54.8  

Propagation loss dB -136.1  -123.0  

  Distance km 1805  400 

    Elevation deg 55 990 

    Altitude km 400 400 

    Earth radius km 6378.1 6378.1 

Reference band width dBHz 36.0  36.0  

 kHz 4 4 

PFD dBW/4kHz/m2  -162.0  -148.9  

PFD limit dBW/4kHz/m2  -154 -144 

PFD margin dBW/4kHz/m2  88.0  44.9  
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GISTDA( ) 

VAST/STI( ) 

 

3.10.3-1 Case3,  

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

Item Unit 
Up link Down link(small ground antenna) 

Value Reference Value Reference 

Frequency MHz 2051.6    2228   

EIRP dBW 38.2    -2.5  564  mW 

  RF output power dBW 13.0  20 W 3.0  2 W 

  Feed loss dB -0.6    -4.0    

  Antenna gain dBi 26.0  11.2 mm   -1.5    

  Pointing loss dB -0.2    0.0    

Free space loss(Max) dB -162.9  1626  km -163.6  1626  km 

  Minimum Elevation degree  15    15   

  Altitude km  600   600  

  Earth radius km  6378.1   6378.1  

Polasization coupling loss dB -0.5    -0.5    

Atmosphere absorption loss dB -0.6    -0.6    

Rain loss dB 0.0    0.0    

Other loss dB 0.0    0.0    

Receive G/T dB/K -32.6    -0.3    

  Pointing loss dB  0.0    -0.2   

  Antenna gain dBi  -1.5    26.7  11.2mm  

  Feed loss dB  -4.0    -0.6   

  System noise dBK  27.1    26.2   

    Antenna noise 
temperature 

K  100.0    100.0   

    Noise figure dB  3.0    3.0   

    L(Feed loss)   2.5    1.1   

Recive Level dBW -158.4    -167.5    

Noise power density dBW/Hz -201.4    -201.4    

Recive C/No dBHz 67.2    58.1    

Total C/No dBHz 67.2    58.1    

        

Item Unit Command Telemetry 

Modulation  PCM-PSK/PM PCM-PM 

Modulation index rad 0.4 +-10%  0.5 +-10%  

Required Eb/No dB 10.5   8.2   

Hardware loss dB 7.5   3.4   

Encode gain dB 0   0   

Bitrate dBHz 30.1    36.1    

 bps  1024   44096  

Modulation loss dB 12   7.2   

Required C/No dBHz 60.1    54.9    

Link margin ddB 77.1    33.2    

3.10.3-2 Case3, PFD  
PFD analysis(small ground antenna)   

Item Unit Downlink 

EIRP dBW -2.5  -2.5  

Power density dBW/Hz -57.3  -57.3  

  Band width kHz 300 300 

 dBHz 54.8  54.8  

Propagation loss dB -138.3  -126.6  

  Distance km 2329  600 

    Elevation deg 55 990 

    Altitude km 600 600 

    Earth radius km 6378.1 6378.1 

Reference band width dBHz 36.0  36.0  

 kHz 4 4 

PFD dBW/4kHz/m2  -159.6  -147.8  

PFD limit dBW/4kHz/m2  -154 -144 

PFD margin dBW/4kHz/m2  55.6  33.8  
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