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Multipath routing protocol for two-layered satellite networks with
efficient acknowledgement mechanism

Sun Weichao, Liang Jun, Xiao Nan, Ding Ran
(School of Information & Navigation, Air Force Engineering University, Xi’an 710077, China)

Abstract: Aiming at the problem of low data transmission rate of traditional single path routing protocol in
resource-constrained LEO satellite network, based on GEO/LEO double-layer satellite network model, a new multi-path
routing protocol (N-NCMR) for double-layer satellite network based on network coding (NC) is proposed. Firstly, GEO
satellite is used to calculate routing for LEO satellite network, and NC technology is used to transmit different parts of data
stream along multiple disjoint paths dynamically, thus reducing the burden of LEO satellite. Secondly, a delayed
acknowledgment mechanism is designed to accelerate data transmission. Source nodes can send subsequent groups
continuously before receiving the previous set of acknowledgment (ACK) messages. The simulation results show that the

routing protocol significantly improves the throughput and data transmission efficiency of LEO satellite network.

Key words: satellite network; routing algorithm; network coding; multipath routing; throughput

Jilll

0 35l

LEO TLEM % BAT R UF 2R i F5 1, I BB B
A IR RE . T RREMGKNA, fuEie
gLk, HERmEmEENERR, HEEEMSE L7
i MALBERE DA R, I ER (ISLs) [alWrPEEse. 1%
S, 2 AR AN B AL R PR AL AT LEO T2 4 44 3fi LS At
FIEE S B AR RSP, A% G0 A0 R B AR 8 ER P UCAS BE T A2 v
HRAE B AR K .

LAk h RN AR 2 2k iR A0 DA MBEE 6, AT LR
PEr g Ak, T H AT BLE 2 b B i (B2E) I SEM,
SCHR[SIHE 1 — M S sy i 2 A2 % th 5505, 43 LEO A2
00 2 JEL A it Y S IS A o O AR RE D o SR 6] 1 T —
P T 2421 LEO TLAE W 28 4 JE 4 il 5w, By RAFHI AT g™
JEME. SCHR[714R T —Fhig 4270 B LEO T2 W 4% 22 12
AR, BRI 2 R A R 55 7 5K . AR, BLESC
WIR AT L5 18 BIAE 22 A% b X 400 A0 HEAT Bl IR i SR £ 47 5 A
I 18] _E ARSI 4

W% 2 i (NC) T AE HH 18] 7 500 B B A7 g A R 42
r P At RS, T NC 2420 th vl DU ok 2 12 18] R 0%
oo I, A e, SR SR SRR E A A2
SFFR T NC 2428 i UGHEAT THFFT. 2007 4, N T

ks B ER: 2018-10-15; {&EIAHR: 2018-12-03

PR 4 #e it B, Chachulski 25 ACMEH 7 MORE 5, &
P NC Hi AR AR A SCHR[10]7E MORE )54t
b, $RIT OMNC, #id 5675 18 2 15 % b A R 2 1l 48 v
TWgEFELE, SCER[11]8EH T CCACK,f# Fik B R A
1 SR ARG I N Z k> T LR AR . SCER[12]32H T ONCR,
A AR e MBS A IR B R R A . SCHR[13TH DML S
NC 454, 1 7T7 —FETMKmIL LEO L EMEK L4 M
P NCMCR, B T M EI .

SR, LEO LA WA R (1 77 i AN T 55 66 A EL 77 s wft
DA AH gm D J 2% B v SR BRS04 B DL By dr,
T GEO/LEO XUZ T2 M 424 0S), $2 7 — g it 25 T
ML 2 2B H P (N-NCMR)

1 RGHEAFN O iR

1.1 RFEEE

W TR M4 11 GEO |2 B =AMk & b 3uiE T2 4Rk,
LEO Bl N AMNAMIFHAK, BAFHE M AMEAN
27/M IR, WE 1 frs. Hrp, MR e =M
KM ISLs: JZ17) ISLs, [P ISLs AT ] ISLs. 4355 LEO
PRRZHAA 5% ISLs, Hd—5%5 GEO EREMIE, Bl
76 LEO EHRZ HA 4 MAM A, BpQ<4,

R, WwR—4 LEO PEARES GEO T2 K

ELWH: “t=&” MR8, BRARAFAL A

TEZEN: IMEAR (1994-) , B, LARBGA, ML, TLHFLTEN T REERL (1037008913@qq.com) ; #4& (1962-) , B, #i%,

W, T2HRAT AT RELRA%L S D ZiEE.



TN RAG

B, i BA BHBRIAG IR L E W 4% S 1256 d X

%37 A% 4

ST R ETX A, MIFRKIX A LEO T2 N5 7 i X 4%
% GEO B EM— M. GEO TR A 4H 1% 5t 40 1%
AN GEO TLEMAHM 4, % GEO TLE NILHK
R B 10,

GEO3

SN~
BT XUz TR W 4 R
Fig. 1 Double-Layer satellite network model
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