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PARAMETERS CALCULATIONS OF SATELLITE RADIO LINKS FOR 

COMMUNICATIONS WITH THE OIL-EXTRACTING PLATFORM

          

(Broadband)   .      -

    .       Inmarsat–4    

 3  Inmarsat BGAN.      , -

   .

In article the generalized algorithm for calculation of key parameters of broadband satellite user radio links 

is considered. For understanding simpliÞ cation the algorithm is shared into four parts. For examples the speciÞ ca-

tions of the Inmarsat–4 satellite and Class 3 Inmarsat BGAN terminal are used. The technique is offered to be used 

in engineering calculations, course and degree design.

 :    ,  ,  , -

   ,    ,    -

,  ,     ,   

   .

Key words: elevation angle and azimuth, topocentric distance, inclined distance, the effective isotropic ra-

diated power, free space losses, additional losses, the quality and equivalent noise temperature, binary rate and 

efÞ ciency of the frame.

        -

  3  (Broadband)  Inmarsat BGAN    Inter-

net/Intranet   Inmarsat–4 [1; 2].

 . ,   ,   -

  (61°17’2” N, 0°14’31” W),    BGAN Inmarsat,   

           (Virtual Private 

Network — VPN),  ,   . 1.  Inmarsat–4 F2 (EMEA,  

GEO 25° E)        -

: EIRP
d
 = 67 ,     (SAS)   Burum (53°16’55” N, 
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6°12’47” E), .       -

  L-    1525–1559      1626,5–1660,5  

  .      Explorer 110,  

   .         

 « »         (Back-

Off) 3 .    ,   ,    ,  

G = 8,5 .      «  – » -

 Inmarsat BGAN         

  : EIRP
a,car

 = 10 .

   : H = 35 786     (  

 — R = 6370 ).

       .

  (  ,  -    . .): L = 15 

      :

1.       A,       

   ,   D   Inmarsat–4 [3]. 

  S’: 

—  0o: 
s
 = 0°;

—  25° E: 
s
 = 25°.

 : 

—  61°17’2” N:  = 61,28°;

—  0°14’31” W:  = –0,24°. 

 ,       S’   

:  = | 
s
 –  | = 25,24°.

. 1.       

 D,    ,   

D = [R2 + (R + H)2 – 2 R (R+H) cos( )]0,5 = [63702 + (6370 + 35 786)2 – 2 6370•42 156 0,434654]0,5 =            

= (40 619 056 + 1 777 128 336 – 233438511,06576)0,5 = (1 584 308 881)0,5 = 39803,38 .                       (1)

   cos( )     
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cos( ) = cos( ) cos( ) = cos(61,28°) cos(25,24°) = 0,480530 0,904529 = 0,434654.           (2)

     

 = arccos [cos( ) cos( )] = arccos 0,434654 = 1,1211  = 64,237°.                     (3)

      :

tg  = ctg  – (R cosec )/(R + H) = ctg 64,1284° – 6370 (cosec 64,237°)/ 42156 =

= 0,482622 – (6370 1,110371)/42 156 = 0,484961 – 0,167783 = 0,317178;                   (4)

 = arctg 0,317178 = 0,3072  = 17,598°.                                                     (5)

 A   :

sin A = cos 
s
 sin  cosec  = cos 0 sin 25,24°  cosec 64,237° =

= 1 0,4264111,110371 = 0,473474;                                                        (6)

            A = arcsin 0,473474 = 0,4932  = 28,261°. (7)

  ,        -

  S’,    -  NE ,    -

  

              A
NE

 = 180 – A = 180 – 28,261° = 151,739°. (8)

2.       EIRP  [ ] 

 Explorer 110   ,     

Inmarsat–4,   P
t
 [ ],     HPA   .

  n
car

    

    n
car

 = 10^[(EIRP  + IBO)/10] / 10^(EIRP
a,car

 /10), .,  (9)

 ^ —    , EIRP
a
 —     

, ; IBO —         -

 (Input Back-Off – IBO), ; EIRP
a,car

 —     -

,     , .

  (9)  

          EIRP
a
 = 10 log (n

car
) + EIRP

a,car
 – IBO, . (10)

:

—  : n
car

 = 4;

—      : EIRP
a,car

 = 10 ;

—          (Input 

Back-Off — IBO): IBO = –3 ,

         EIRP
a
 = 10 log(4) + 10 – (–3) = 6,02 + 10 + 3 = 19,02 . (11)

,     ,   -

  Inmarsat–4,  EIRP
a
 = 19,02 .

  ,     EIRP
a
 [ ]   

     P
t
 [ ]      

G
t
 [ ] 

     EIRP
a
 [ ] = P

t
 [ ] + G

t
 [ ]. (12)

     Explorer 110  : 

G
t
 = 8,5 .  P

t
 [ ],      , ,  

      :
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      P
t
 [ ] = EIRP

a
 [ ] – G

t
 [ ] = 19,02 – 8,5 = 10,52 . (13)

,      Explorer 110, 

      P
t
 [ ] = 10^{P

t
 [ ]/10} = 10^10,52/10 = 10^1,052 = 11,27 ,  (14)

 ^ —    .

3.    « –  »  -

 / : C/No = 73,7 .    G
r
/T

r
 [ /° ]  -

     Explorer 110:

                  (C/No) = EIRP
d
 – L  + G

r
/T

r
 – 10 log k (15)

      Inmarsat–4  EIRP
d
 

 (   ):

       EIRP
d
 = 67  = 67 + 30 = 97 . (16)

       :

L
sp

 [ ] = 92,45 + 20 log 1,542[ ] + 20 log 39803,38 [ ] = 92,45 + 3,76 + 91,99 = 188,2 . (17)

     L = 15 ,    L    

:

     L  = L
sp

 + L = 188,2 + 15 = 203,2 . (18)

   G
r
/T

r
 [ /° ]  Explorer 110 ( .  (15)):

            G
r
/T

r
 [ /° ] = 73,7 – 67 + 203,2 – 228,6 = –18,7 /° . (19)

    Explorer 110     G
r
 = 8,5 ,  -

   T
r
 [ °K]  Explorer 110   

        T
r
 [ °K] = G

r
 [ ] – G

r
/T

r
 [ /° ] = 8,5 + 18,7 = 27,2 °K. (20)

 (20), ,      Explorer 110 

(   ) 

           T
r
 [°K] = 10^(27,2/10) = 10^2,72 = 524,81 °K. (21)

4.   Inmarsat BGAN       

  FDMA/TDMA    16-QAM    V
s
 = 151,2 

  .   (Frame)  R20T4.5X     -

 T
F
 = 20 .       -

   .      . 2. ,    -

       . 

. 2.   TDMA  R20T4.5X 

    BGAN
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 . 2    :

—   TDMA (Guard Time = GT): GT = 0,36 ;

—     (Code Word – CW): CW = 18 ;

—   ( )  (Unique Word 1 – UW1): UW1 = 40 ;

—     FB1 = FB2;

—   ( )  (Unique Word 2 – UW2): UW2 = 20 .

   ,       

 [ / ]     R20T4.5X [4].

  T
s
 [ ]  ,    V

s
:

           T
s
 [ ] = 1 / V

s
 = 1/151,2 [ / ] = 0,0066 .  (22)

      (23):

             T
F
 = 20  = 0,36 + (18 +40 + 2 I

i
 + 20 )  T

s
, (23)

  (23) ,    I
i
   

I
i
 [ ] = [20 – (0,36 + 78 0,0066)]/(2 0,0066) = (20 – 0,8748)/0,0132) = 1448 ,        (24)

FB1 = FB2 = I
i
 = 1448   16QAM.                            (25)

   R
i
,    ,   ,  

  16QAM  4 , 

      R
i
 = 4 I

i
/T

F
 = 4 1448/20 = 289,6 / . (26)

       

                   = T
u
 / T

F
 = (2  I

i
  T

s
)/T

F
 = 2 1448 0,0066/20 = 0,95568 = 95,57 %. (27)

.         

     .   -

   ,       .    

   (Broadband)     

   Explorer 110,    , 

  Inmarsat–4.      ,   -

 .

 

1. inmarsat.com

2. Richharia M. Satellite Systems for Personal Applications: Concepts and Technology / M. Rich-

haria, L. D. Westbrook. — N. Y.: Wiley, 2011. — 476 p. 

3.     : . . / . .  [  .];  

. . . . . — .: , 2005. — 192 .,  .

4.  . .      Broadband   

.  ,   : . . / . . . — .: -   . . . . -

, 2012. — . 1. — 304 .


