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Link Quality Aware Routing Scheme in LEO Satellite Network
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Abstract: The low earth orbit (LEQ) satellite network has emerged as a promising approach for
global data communication thanks to its global seamless coverage, low latency and high
bandwidth, which complements the existing terrestrial network. However, there are still many
problems such as the high dynamic topology, intermittent inter-satellite link, unreliability, due to
the high mobility and limited energy of the satellite. Meanwhile, the non-uniform distribution of
the end users may lead to the unbalanced load and link congestion. These problems challenge the
data transmission in LEO satellite network. The traditional static routing scheme is unreliable and
inflexible to meet future needs for global broadband data access and mobile communication. In this
paper, we proposed a link quality aware routing scheme to address the inherent dynamics of LEO
satellite network, by jointly considering the link congestion and the energy consumption of satel-
lites. We also conducted an experiment to validate our scheme by simulating multiple LEO satel-
lites with several Raspberry pis.

Key words: Satellite networks; Congestion control; Energy control; Routing scheme

0 2 ST S AE L, TR RS BT A R AR A T
BAEEE T A M BRI O AR T A

IARK, BEEEE AR RA G LR, A W0 265 i Fh1 7 58 % 418 g T8 IR0 2% A2 i 11 I 2801 R AT
Mgz B R eE. TREMSMHTEE A EEENE X, Sﬁﬁ*ﬂmﬂim%w
AR R R ROl . A b Tk 2 T AT O R P, AREITLA 4 Wk B AL A RE /D Ll R AE IR

il

Wi BH . 2019-09-06; fEITHER: 2019-10-20
fEE® N X (1997-), FB, W7, EEMWFFHNITEIMELZ , E-mail: abliuxun@mail. ustc. edu. cn



34 8 AR

2020 4F 3 H

X, ARSI, WAFfEdRIh AR, A
S THEEBE 1 A ) A A2 BR A By B A AR R AR
P, BT g A% AR B 10 2 10 4% B el AL ) A —
SE B

PAWFSE K 2 0T TR I 2% 40 Hb 45 4 19 3 25
AR PR T T AR G R ) o0 ) SRR B S X K
SrEIUEAL % LR MR h s B S,
FAERFAS LR T st A7 e th A9 7 k. Hoop
G0 o F) B AR TR M 2R R, R
BARGWR 5 2 Ak Rt R ) AR
G/, WA A AR T4 R 2% 40 D 45 4 A [R] — I ) A
WA, T2 TR I 2% 5t w0 oy Jol 03 1 o R
M — RGN IR TR 4% B fl B A
PR T 22 A 25 R LA D T A el TR R, 3
TR H B TLRMS, TRATEL
in R I oI VAR o A N (B N D Bt
e TR E B0 23 )7 il 4 D DR Y R LY I R
e AT e A5 ST I 15 OO 0 3 O PR 22
T 5 DI SRR ok S T AL DU b K] o3 Ay AN [
B DIk 28 BT R T AN () Y ] S B R
TEA o DR o AT 22 Y o i 1 E ELAE
SR 25 FTAR 22 0F 5 T AR 4 rp 42 o 15 2 i X 3
EREARZE G, LB A e B p g (R
i X AR DR A AR N, — B
BEAS TR AT BUER, 0 Z% A  LU E  O
M SR MR KIT ™ . 54, RS
DI FUEARTT TR i S HEAT B 35
Xt TURLR BAL SRR 2ok,

Bt XL Gt TR 0 265 s el BIL A A7 A T R AR AR
XA b Ak BB ) SR R A B, AR SCHR T BE IR
AN AR B0 TR e AL . AL AT DL i ok T
2 By B AT 2 A IR AL, ] A e AR B T2 e
AT RE S A BRI . OF B Rm n nT 3 A

1 HLHRE

1.1 REEE

HETEMEREE M ADATEY S, KRN
M=1{1, 2, =, M}, Hr, W& FReeEN
B, HB={B,, By, =, B, } Fm LR BFR
e MR DR WK KEM L, £
AR CE R T N i A R I ZE R

TN K S0 % ML E 2 T R SR
ANER o . Hh 2 2 R Ayl ik SRLM (Satellite

Routing Learning Message, & ¥/ 2% > i SO
BT RS, HR R A S B LR ID.
ARREHEE . WO A B AE L R RN 3K B % eh AL I
t, B TR RS A I T SRLM 4 3C,
I ok 1 LAY 5 A SRLM ) 3¢, SRLM 2 3¢
) R AR DS (o S e e L W R R o T e 2
WK B ok F A Y 25 A SRLM 4 SCH, AR 40
SCN S SRS by e . I el R SR R AR Y SR i
YT B AR B A AT
1.1.1 HH*

% 27 ) o AR 4 1 AT i SRLM #3081 B
BB EE L AR JE Y 8 5 0 BA A A R Y RE A A

=]
A e Al A A A8 JE Y a5 AR R A ) R AR . N B

# (TQ) Wi SRLM 3¢ 40 % i 815
#, TEHEENE TQ HMITH IR,

(1) H¥k TQ HMITHHE

R TIHHE TQ A, 5l A RQ FEQ Wi A7
. R A R B 2 W2 b i — AR R s,
i, RQap R T B E BT A U E] F—Bk
S AR S AR B A SRLM 4R SCR R (]
D EQuEnid kT BN EAA -8B
HEE—BRHA AREK SRLM i SCH B (K
2). EXTQis =EQus/RQas> ERBET W A
N B B TR AR (B3, R ERIR,
BRQ.ufIE N RQ, KMEQ.TIE NEQ. ¥ TQas
A5k TQ.

RO

/
tras SRLMA,

B 1 RQEHITEHE
Fig. 1 Calculation of RQ

EQRi T AMSRLMAL
T @ &
f \_/
bk AR EIESRLMAD

B2 EQ EMH
Fig. 2 Calculation of EQ

: EQ=TQ*RQ
AFIBIITQ? m:>TQ:EQ/RQ

B3 #pT0 EMITHE
Fig. 3 Calculation of single-hop TQ



%2

DR 2 R B4 (R 2 T 2 R 5% e AL 35

Bskm s A ZH4 B WEERELRN p,
HTEBENTSAMEREWRRNg, Hhp. g
€ [0, 1], A, B WRAEZHI T BBy & 3% 1 2
St e N, WhE s (D ms (2) TR
F| RQ M EQ W% e

E[RQ]=0—¢)N (D
E[EQ]=— A —¢N (2)

. (1—=¢)N L
Bll=g—pa-—on 177 @

g1 ME 2 T LEB, A A EWAEB
F14) 1% i B 66 I B T LA SRR b EQ/RQ. B TQ Wy 52
M, FERER RQ MEQ MIE I (H K EMTRARM
JEH AR R A B89 SRLM ) 30), ok (2)
BRLAZC (D AT 8] TQ A (3).,
(3) ATLAARI, TQ WA ES p WM, H
WHEZHN 1, XFAEE X H TQ X/nh A 1 B
F18 B 5% TP B30 H0E 0 A B R T B R R R R . R
TS TQ MR AR

TQ =min{EQ/RQ,1} (4)

KX ) F/R TQ NEQ/RQ A1 Wi/NME. T
TQ R/RTri A B B KHls 4% 5 0y e %, B LA
TQE [0, 1], WAL E P HT RQ M EQ
TMSr, ATRE BRI %] RQ L EQ K MME L, M
HEX (O PINET TQEAKT 1 MRS &1

(2) B4 TQ HHYiTHA

ELLL (1) WEH T RRBkEE K TQ EHIT
B, TR A HEAT B AR PSR B AR A
B H A S 2 B AR TQ H. P8 A T A
Ay RIEEH A, WIFLEH8E AL AL
cev Ao T A HE IS &R A B ST, T DL R AR
TQ 7 F/R N BEEH TQ M,

Q... = [I"  TQ. . (5)

TR K By % el AL, SRLM S04 3 A
HHTT A B AR TQ fH, SRLM iz 3C7E 4 1
RGNS XINZ A AT E R . A 4 FR, & Bk
B A TQes = 0.9, TQpr =0.8. ¥4 SRLM #f
T A BIE S B B, B TQ K 0.9;
M E BEEFRYECH, EHTQw=TQs
XTQyy=0.72,
1.1.2 B&H s

FEPRIEBUIE L S B R, S T T
LY A5 B T RE I ol o 10 I 4% J 3 T 2E Y A O
B DR 285 SRR 8% e ML o 38 A X B K T AL M FE N

SRLM. #5T0=100% SRLM. H£#£T0=90% SRLM. $4#T0=72%
S

B > AZRHLTQ:90%
4 BETQEHMITE
Fig. 4 Calculation of path TQ

C > BAHTO:80%

0 DA SR A RE i R AT AT S R N — Bk 5. M
TEWSAm REXFEAEDEN Ao, TET
maEa L 6). (7)) #HAT PR

e T Qu TQu, L, B,
QU =« =g — “PL.. 7B,
k€ n,.a.f,y =0 (6)
Nyew —arg max, TQ(E) sk € n,, D)

X (6) ZEM TQ (k) S e i it . B JE 175 00 1
REEEAU Z 5180 — N, HEBR, ®E
AR JE T R BN — Bk SRR . 6
Moy gAYy J3 0 R % o . 1 ZE R B R YY AR
HARCE . BCER PR 4G 3R B el e SR X T X
T EARE R, BT o AHE B Ay K. B
PR PSR o B K i, (6D SEUA MRS 1 T2
X B A — 1k, T TQ,. TQ., RS TS
JE SR S AR B B TQAE s 55 2 TSRS 3 11 43 5]
S X R R YT A A BN B R R R 0 R 4y BB = H
—Ak. 6 ATLURERE Ny . T3 o5 A X B4 0
176 R T —BEEE A UE IR B TQ (E R R 3L 5
A% S o, ) I 2 TR — Bk Y g B R BA
FRBE UL K T Ax B i, bt e 1 2E 0 I B 0k T A
e B, MK 6) AL/ ED
TQJG, DAEWAMEIR (7)) HETQH KMALE
AN B — Bk AT A .

2 RHEIM

SR B 5 H B S8 B H B A e kA
FHE 2 ) BEP A B, B 2 2 AR HGE 1 SRLM
£ B T4 R T RS O R B R, B L B
KA o Ay R B R e N — Bk A P
A5 T Ui P g T B, AR B 2 ) R B T
)% oK B R L & 2 EXF R — Bk . A
W EEAA G A B,

B 2F S B HLE 2L T #E SRLM A B0 W 45 15
B SRLM 43 1A SR sl F s & 3 &
MAE R, TEIE 2 A B 2 S BT, e AL
AEEME: 1D TTL (Time To Live): #7~ SR-



36 FL AR A 2020 4 3 H
LM 1 SCH) T A A7 36 B 8], A8 AR H v g SR 78 Ay ] LM #3C, DR 9 i SO B B A S gk EQ

ERWE. M SRLM e SCA Wil , TTL 8 WA
TTL _ MAX, BP¥E M R R, s B4

—WEE k. TTL B{ER 1, 4 TTL % T 0 B,
% SRIM U d L5, WERKERREZERNT
Bij 1B 9 2% SRLM A 80 ot 2, AT 5 80T 4%
2) PRI ID: JEAY A ID FR A % SRLM AL 1)
PR ID; 3) e TQ MH : IR & 2 Y Hrfr
AT AR TQ A,

B R 2 S B H 4y S SRLM A 1 K 3% R 42 0
ARG s AR R A A A A E T TR O B A B
SRLM I # . AL S A2 SRLM A1 117 #5210
AEEEER Ay, BSH WA WMK S i, B, K
P RSB NAT S H TTL=TTL _ MAX-2, #
32 DU 350 B 30 AR Y 7 A O 22 408 R T A IR A% 1Y) SR-

HH AP EO(E T
FFZSRLMARSC

Bk
SRR S HTTL=
'L_MAX-

|

HRH MR TONIF
HARIEX(7)iH 5 TP

JiEF% SRLM 3, ok, ks b —Bk i 2
HRE S E TTL=TTL _ MAX-1, #2055
A H T S BB AL ORI SRLM 42 3C, AR 4
WSCAE B EFHA G EQ . TQ 6. L A
B . ), MW SRLM # 35 B E # % 12 TQ
EIFRIER (D HETQM. # Y ur TQIH Ik T X
T B B AR B TQAE . B TQ i F B
TQ _ MIN, W55 357 5 A TQIE Ko %F I 14 fc 16 j tht T
—#k, HPaift TQ = T TQ _ MIN & ) i # 12
ATLAEIGR H A9 5. #1Z SRLM ) 30Ok A T il
TQ 8%, W 4% K% SRLM 4 345 BT A7 41 )& 4
R BN EFEZ SRLM i 3¢, X J2 N % & SRLM

WS R AR TQ (R ALY

élHIJTQﬁﬂ:rﬁETQ

oA

B TORIN [
fr e Tk

Q ok FHUSRLMIE
£

T 4% %% % SRLMAR 3C

4

B 5 SRLM X AEiRTE
Fig. 5 Process of SRLM

3 LIRISIE

3.1 ¥XUMTETEER

AR SO A BB > A S — W R
FEYPTEE G, S W R BB R
TEBE DR 2 S el BIL B A Rk Herp, RS

Y5 B 7 5 23 D 45 1 A% AR B2 IR 59 PSR
UK 6. PC AR N R A% . S il 4 30 = 4 W 45
IR R, BRSSP BARES L WRIR
PR TUR AT A0, ARG 22 4 4 1 45 4 ST 4 B 19 3l
e SR EEMAER (BEERESSE 2
il % .



%2

DR 2 R B4 (R 2 T 2 R 5% e AL 37

3.2 XWSHEIEIT

D5 FLSEI A ARG 2 56 TF 2% 8 3K Bl 1% R pL A
AT S AR, A SCE BRI B e —
AN R M2, R 7 Bras . T AE M O TETY
M, W E NMEMIT A, AL B C ¥ hddky
R TR, AT M AT LA GE ik 3 4k AR K Bk
WARERE N, N TRIETHE, KO XAY B
KFREAE, Hop X ZIEA A, A Bpgky i,
Y RHEHMA A, 3 ABEN TQ HIWLE 7. &
MAN Jfi & fclf, BE#% MBN Hk, MCN 2.

Be6 +XMHEEFE

Fig. 6 Hardware platform for simulation

TO=1.0 o T0=1.0

TQ=10 7\ T0=038
-

T0=1.0 T0=0.6

B 7 {AESLLM%E
Fig. 7 Network topology of the experiment

PTENAMEREEWNT . BOEE A M M
HW A N BA IS ZMWaea, XA A6
HAEE AT ML R, kS AL B, C 4
HIEAT 100000, 200000, 200000 A fig g, o
g 2037 A HE T LUK 3% 2048bytes MR . A ARIE T
BRI RE 0 IE 5 AT, WA WA —ZRea,
PRS2 6 v 3 T 24 9 AR AR T 20000 B B AR
MEBEBIRLRIIGE. B, FEILK T, REE
L4 BB /Ny 16MB, 1528 5 80 MR rp gk
A VB CH KK F R 600kbps , & # 4k

T AL B, C BRIGE R 200kbps.  H HYH5 A
N BYHEMGE R 3Mbps, LA B 5CT & 3% 3 3 il 4%
W3k A ) B B R Oy T R DL T A . o O AUAY
i — 2k B R AR AR ., T R 4 AT
[ B0 B el 2= HE IR B 26, LA 3 AR BE AR B AN
e SRS Sl el (11 =i  NEg  A
BCE H AT RN R R SMbps JE 8 T R IE
AR R H A R A A R R

EEMTQ MitA AKX 6), Hpha 34
WES o, B v, FEOFEIH R AT 20 H
AN, 6 nTH, CZRRE 1R TR, BT
PATED B h o ZBER . T2, K6 %5

N8, g SRS g My, WEEIF I
B e AR TR 0 2% (14 52 0
e e S s e
k€ n,saBy =0 &
3.3 ZWERSH
3.3.1 XF 8 9547

WL EE v =0. 01, BAE B A1 I UL I 25 4R
A, AR RE 8 MLy gs B, XA Y T 20 A
W AR XS T R S, BEE B A
K, T AL B C BEERAS K EZ i T
FHE, AN 8 Ca) Brsm. HCJRPRJE Y B 4 %€ 1
BT oG ) L A R B, R Y B R SR T A
KBRS K E (L) —8, FEEEKN
W HEHEGE T AR, R 8 (o) Fras, 457 i
FEMRERBE T —8, ME S (b) ATLEH. AT
ZWE T AT AR A RE R, WA R ARG E
— HAERFERACKT. SiAh, BEE BRI, b
Ak SR FE Y BE RO W AR, R AR REE —
AWK, g E B g= 10) M1 H % E TQ
fH (B= 0.0 MIIEOLAR LL, B0 BB & T4 #E K 20 R¢
T 35%, WA S (b Fraw., XM THEREM
R B A6 o BSCHE A 1 A% o AU ASUR T B B A A AT
M 1~2 Z% 85, W BT BE P 2E . R A R
WEHE RS EAEAET KRN RER, XA
e AR R, TE B mEt, M FXt 3 Ak ik
B i (3 A v B) T A5 A 422 0 BA B K BB AR D
FEARV AT PIZERE LA BB, WD T OB G AR
WHL, B RE = I FEREL.



38 FRL AR A

2020 4F 3 H

o
<

wn
(=)

kT R BAICEE
IS
o

30

20

101 4

0 H ¥ 1 1 1 1 1

00l 01 05 08 1 2 5 10 100

B
(a) YT SFHRAIKE
x 10°

2 T T T T T T T
I 151 e~ —FF
RyAy)
& —— T A
= —*— B

1r JimcC

GRELR IR

N ;/ﬁ(_‘—a—’f*

0 1 1 1 1 1 1 1
001 01 05 08 1 2 5 10 100
B

(¢) BT HRHERNBEE

i)
09
am

kT RUTHFE

0 )
001 01 05 08 1 2 5 10 100

0
001 01 05 08 1 2 5 10 100
B8

(d) PRTAHRNSEE

B8 EEY MEPHIBER
Fig. 8 The results of experiments if fix ¥ and change p

3.3.2 Xty Mo

W E p=0.01, B v B{E WL 4R
HEIE 9 MY SCIREE R, XY T 20 TR SRR
fil ot B SR s v AR T TR AR AR e
HEM AR P RE, HIE 9 () FTLLEH,
BfE v 3G K, R A5 MO Tl R L v gk Ty
MAEEE 7L R EERS, My B, BiEHE
WA I o 5 % MAN A2 %5, Wi 9 (o FiR, X
P b iy L v] LA 9 (b) UEBH, BEE y MK,
gk R R RE R T . HE 8 (D
ALUE . BE v 8K, B AL EEAE Y B Re it
FIRER 2 98 /0. X Ty BREE, T A5
] T2 d ]l MBN, MCN P 4% g 500 78 4 4
B, B9 (D MXTHE 8 () BHsIRERREL
fE et AT AR 915 B B ) fo T B R A R . 7EIRL 9 (D
oy BOREE, R MBN, MCN P 4% 8 % 9l

MER S (D 1 pEEKET, 3 SRBEMIIHEE .
3.3.3 B My X R 1 5

WA S (a) FIEY9 (a) WER, BEH LAy
MRG0 B AL )2 R R, RS
BT AR RE . TR LUHZ Ry 195
BT 3843 P A 4% % 000 107 P e 1D A e . 7E 0 1R B B
B v AEH /N, AR A MR B R
B EE % MAN AR R 2086 . B T 0 08 M OBy & 3% 3
R A R IGE R, BT DURE i R AR
P2, BRGmE RN, g B v M, W
T M OAS PR — BE PR A K MAN A2 5 5E i 2
I 2 AR EE I AT . P SE R AL, A% R AR
Ko By v MG IMAR 2 15 15 R A2 K, HZW
El e N I T T R S I R TR eI iU E T N
G BT . J 5 A5 3 A e i) 4 5 0 80 A% fil it
B2,



HE IODR 2 R B AR I T 2 R 5% el L 7 39

% 2
70 T T T T T jﬂk)ﬁ\A
—— B
1}
60 W EC

wn
(=]
T

kY R BB
g &

[\
(=}
T

1

4
1

0 100

2
=}
=
e
=
o L
n
=)
o
—_
S
WA

0 I I I I I I I
001 0.1 05 08 1 2 5 10 100
Y

(¢) PHTHRHERKEE

10*
12 a T T T T T TS
E —— P HA
—— 5B
101 fie
w %
Z 6 ]
£
£ at :
5L \\\ i
Ob—& N
0.01 0.1 05 08 1 2 5 10 100

0
001 01 05 08 1 2 5 10 100
Y

(d) EFSTHRERHEESE

9 BEP, BTy HEXRER

Fig. 9 The results of experiments if fix ¥ and change f

AN, Bl LR H I 10 rR e 4% it 2R 52 3 7E
kg iy (B A AR ZE TR 43 B BCKR By = 0. 01 1A% i i
[ by K HB=0.01 ffhnt AR L, JHRHE
R 3 Bk st ddls, MEE HEH T 2
k. FTLAET & B R E & . JF BT DL K
8 (. K9 (D A, J5HMheatiHFE &
Ko X2 e & & A R &% BT & B 0F 1) MAN i
B, FEEMARK S, XA AE T E K
J A
3.4 LWRL

LY, S SCERE SRR My E, W
ZHN AT i o 232 DA M 4 45 ASCIR A R e e, R R
BEE B B I, 5 AR PSR I ] T A A5 A
R e % R R T R AR WS BA A A BE AR ] LT
TE y HERIF, 5 mU7E B Y PSR I ) (5 75 45 A &L

400 T T T T T
—+— £ =0.01

350 s Y=0.01

300

&R a] /s

0 1 1 1 1 1 1

001 01 05 08 I 2 5 10 100
BERY

B 10 fe@matEpEpFy

Fig. 10 The variation of transmission time over f and ¥

PR BE I 1 i 28 5 1Y S R AR BE R A R . X B T
SRR Sl % b LAY R AT PR S A Rk, IR A B



40 FRL AR A

2020 4F 3 H

Ul /D 2% g ZE R B, P LR IR B E.
A TR RE R A, T AR BUCRR By fH.

[J]. IEEE Communications Letters, 2016, 20(12):
2406-2409.

[ 5] Zhang W, Dong Q. A satellite network fault detection
4 gdn:l@ method [C]. 2010 Third International Conference on
N . . . Intelligent Networks and Intelligent Systems, IEEE,
ASCHE T B IR A RN Y TR B H LA 2010 48551
: 040-00l.
TR AT A R R A B AT e . AR R AT . . .
[6] Li S, Tang F. Load-balanced cooperative transmi-
11 pe sb B S 4 N E e
BASI A B2 A0 i B it /TTE% Hi H% % o 1;5 gLl % Hi ssion in MEO-LEO satellite network [C]. 2018 IEEE
DL ST S 4EL - A ;
LR EE i P = 2 i A B 0k 25 SR Y T 32" International Conference on Advanced Informa-
S = < T 7o O N 2 £ S [ s tion Networking and Applications ( AINA), IEEE,
Iy B 6. JFEF S BT S, S 2018 564-571.
ZEEEH, B BEOIR S R A B B AL ] LA Rk H [7] LiT, Zhou H, Luo H, et al. Using SDN and NFV to
PEAR P SEFE B I sl DR S po e, ByIE A implement satellite communication networks [C].
Be B oG, K TR I 2% 1 4 P I ] 2016 International Conference on Networking and
Network Applications (NaNA), TEEE, 2016. 131-
S % ik 134.
N - . . . . [8] Chang HS, Kim B W, Lee C G, et al. Topological
C1] EFHFE. a5 B AR A B B R F R (D], 1% . % ) ) ) )
N design and routing for low-earth orbit satellite net-
o FRHE A 12010, .
works [C]. Proceedings of GLOBECOM’95, IEEE,
[2] Werner M. A dynamic routing concept for ATM-
1995, 1. 529-535.
based satellite personal communication networks [J].
[9] Guo A, Zhao C, Xu F, et al. LEO satellite routing
IEEE Journal on Selected Areas In Communications,
algorithm in software defined space terrestrial inte-
1997, 15(8): 1636-1648.
grated network [CJ. 2017 17" International Sympo-
[3] Chang H S, Kim BW, Lee C G, et al. FSA-based
sium on Communications and Information Technolo-
link assignment and routing in low-earth orbit satellite
gies (ISCIT), IEEE, 2017. 1-6.
networks [ J]. IEEE Transactions on Vehicular Tech- _ L o .
[10] B%&E. L2 B4 E B8l it 5 s [D].
nology» 1998, 47(3): 1037-1048. o ‘ i
- P2 7Y 22 B R R A, 2014,
[4] HuangJ, SuY., Huang L. et al. An optimized snap-
shot division strategy for satellite network in GNSS
IR X3, i 4 2R RS aR. BE Bk A B AR B TR 2% B s ML [T ). T B R $E R . 2020,4(2) 1 33-40.

Citation: Liu X, Xie J] S, Chen S W. Link quality aware routing scheme in LEO satellite network [J]. Astronautical Systems

Engineering Technology, 2020, 4(2) . 33-40.



