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Abstract The LEO (low earth orbit) satellite communication networks are characterized by non-
uniform traffic distribution, unevenly ground station distribution, and time-varying network load.
The data transmission between satellites and the nearby ground stations may lead to dynamic funnel-
type congestion in the space segment. It will result in the congestion of the feeder link congestion
and the worse end-to-end characteristics. In this article, a regional-traffic-detour multipath search
load balancing routing algorithm ( RMLBR ) is proposed. RMLBR calculates the transition

probability according to satellite network status and the source-to-destination distance to implement
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the regional-traffic-detouring. Under the constraint of path delay, the optimal path and alternative

path are obtained by the multipath search to alleviate the dynamic funnel-type congestion. The

simulation shows that RMLBR can alleviate the funnel-type congestion, reduce the end-to-end

delay, the packet loss, and the size of the high flow area compared with TLR ( traffic-light based

intelligent routing strategy) and ELB (explicit load balancing).
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Fig. 1 Funnel-type congestion pattern
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Fig.2 Earth zone division and static device density index
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Fig.4 Orbit speaker strategy
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Table 1 Pseudocode of the multipath search strategy

Initialization

1

2 forS; € Sdo

3 I'«1;

4 Y —w/l + cost? ;

5 n;— Vdy ;

6 end for

7 end initialization

8 procedure

9 for Num,;,<~1t0 2 do

10 while S; # S, do

11 forSj e N(i) HAFJ- =1 do

2 R ), |

13 i 45 S, B S, AEBIER py K then
14 WP A S, R — Bk A i
15 end if

16 end for

17 ifS; € N(i) #IAWAL T; = 1 then
18 B PR M S, BYRT—BE S, ;
19 break ;

20 else if T+ Ty < Ty, then

21 T =T+ Tt 5

22 W R S, N — BT R

23 BB RS TSR T 0
24 else

25 REE S, 5

26 break ;

27 end if

28 end while

29 end for

30  end procedure
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