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ABSTRACT

In this paper, we investigate a multi-beam satellite communication system where multiple terminals transmit
information signals to the gateway via a satellite. The satellite is equipped with phased array antennas to form multiple
spot beams of which bandwidths are not identically allocated. We formulate an optimization problem to maximize fairness
of beam bandwidth allocation. In order to solve the problem, we propose two heuristic algorithms; iterative beam
bandwidth allocation (IBBA) and request ratio-based beam bandwidth allocation (RRBBA) algorithms. The IBBA
algorithm iteratively equalizes the ratio of allocated bandwidth of each beam to their resource request while the RRBBA
algorithm allocates beam bandwidth calculated from the ratio. Simulation results show that the IBBA algorithm has close
fairness performance to the optimum while the RRBBA algorithm has less performance than the IBBA algorithm at the
price of reduced computational complexity.
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Fig. 2 Frame structure
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Algorithm 1 Iterative algorithm for beam bandwidth alloca-
tion

lnput: C[,,k. Dy. Ty, BW., Kp. B, By Tf‘ Y.

Output: {BW;}.

1: Initialize BWI[O).BWZ(D),--- .BW;D) satisfying (8h) and
Jmax = 0. 0 0
2: Calculate .\'L ) — BW, T for all b.
3 Caleulate N, %7 = [Cp, /Dy ] for all k and b.
4: Caleulate x) ) = T BW N, for all k and b,
5: Caleulate x;*7 = ijl a5 for all b,
6: Calculate .\"éo’ =x ;)D) a7 for all b,
7. for i = 010 iy — | do ] t'
8 Obtain by, = arg maxbi};) and by = arg ming .\"‘;).
9. Calculate 6 = yBW_.Ty.
10:  Caleulate x™*Y =x7 5 and x*Y =10 44
bugs ™ Vg =0 10 Kby = Yoy,
11:  Calculate A\"b”' ) :.\'b” (x4 for all b,
122 Calculate | J(x“_”lj) =
(Zf 3, 2B EE, 372,
13 if J(xY > S0, then
14; Update J,,,, = J(x'*1),
15:  else ]
16: Update BW :.‘L'J'”.\';;“’/Tf for all b.
17: break
18:  end if
19: end for
Fig. 3 IBBA algorithm
bmax = argrbn ax Ty, ©
bmin :arggnin Ty (10)

THAE ol7] 98 W b, 0 TBLE A7he] A

Algorithm 2 Request Ratio-Based algorithm for beam band-
width allocation
Input: Cp . Dy, Ti. BWe., K. B. Byoyr.
Output: {BW;}.
I: for b=1to B-1 do

2 Caleulate N, = [Cpx /Dy for all k.
3:  Calculate \;ff =T BW(.N;;‘;’ for all k.
4 Calculate ¥} = kKil .

5. Caleulate ap =}/ E x5

6:  Calculate Mp = | BWorap/BW,].

7. Calculate BW} = M, BW.,.

8: end for

s i . B-1 *
9: Calculate BW}y = BW,,,, — ¥, BW}.

Fig. 4 RRBBA algorithm
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Table. 1 Definition of MCS levels

MCS level 1 2 3 4 5
Burst duration 5 5 5 20 20
[ms]
Payload size
Toyied] 75 90 100 556 648
Modulation QPSK | QPSK | QPSK |16APSK |16APSK
Code rate 5/8 3/4 5/6 12 4/7
Channel
e [ 156.25 | 156.25 | 156.25 | 156.25 | 156.25
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