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A cross-layer based resource scheduling algorithm for
multimedia traffic in GEO satellite LTE networks
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Abstract: Considering the characteristic of long transmission delay in Geosynchronous Orbit(GEO)
satellite communication system, it is very important to put forward an applicable resource scheduling
algorithm for GEO satellite Long Term Evolution(LTE) system. Based on the Modified Largest Weighted
Delay First(M-LWDF) algorithm, a cross-layer scheduling algorithm is proposed with the comprehensive
consideration of parameters in the Media Access Control(MAC) layer and application layer for enhancing
the efficiency of resources allocation. Specifically, a greater weight delay factor is put forward from the
point of mathematical deduction in the MAC layer, in addition to introducing Q factor into the application
layer according to service priorities. Comparing with M-LWDF algorithm, the simulation results show that
the cross-layer based resource scheduling algorithm can reduce transmission delay and improve the
throughput for different traffics, whereas fair performance decreases slightly and the complexity increases.
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Fig.6 Throughput of voice streamers
K6 L5 Ak

330

320 H

310

300

290

280

average delay/ms

270

260

250
10 15 20 25 30 35 40 45 5
number of users

Fig.5 Average delay of video users

5 WAL 55 -3 ) S

12

11

10

throughput/(10°bps)
[{e)

|

| | | | | |

| | | | | |

| | | | | |

| | | | | |
10 15 20 25 30 35 40 45 50 55
number of users

D
o

Fig.7 Throughput of video streamers
P 7 AL 95 A i

Kl 4. 185 S5 2 B IR B 5L A1 M-LWDF B3k 8 BE TR 5 Mk 55« AT 55 1) F 249 I 3 o it 42 . DA ]
PIE i, AR E A5 @ R 55, A I SE /N T M-LWDF 553k o 32 A 85 T2 B IR0 2 530 1 1
M-LWDF 5332 (i 3kl 51 A T A 3R A I E P 5, X Sl 55 1 I SE R AIE B A R AR . [ E 4 5



55 4 1] BN %.GEODELTEREZRERAEE % 579

K5 ot LA B, 18 ol 55 P B I SE /N T R ASY 55 B9 P B Bf i, 3R PR Dy i8R R IR R G 3 0 25 R T )R 1Y
ANTEE 55 B Se g, 7E TR AR il 5k 55 B e g TR 55, 25K 381 5l 55 09 JH P R A & AL 55 /9 1T
SR AN TR, JCER B IR SE A3 BE 4 3l 55 -

5 J2 BT IR IR L 3 1k 5 M-LWDF 553k 4 5 SE bk 55 A AR S ek i gl 6, 181 7 Bros . WPl IR
o, X T M-LWDF 503k, 388l 55 AL 55 16 5 )2 BF U000 12 3503k 10 9] 2 I o B A ki PR RE I A S i . 2 A
ol 55 4 ik e P BE R R O BIAR 25, AL 55 10 A e R TR D i O R R 0 R 55 1 114 R
Ko 24 RRHEA RGNS, R G SE A& 55 4 B BT, LA 55 5 45 Fr B IR A BC %, 5 S B 55
F0 A i PR RE WS AT T B

4 &

£ GEO DAME(F RS, M TEFERER, B EREAR, #iI0EHT GEO T A LTE M {F 1) 5 J5 i B 5
EAREE, NS TREEERERE, JETWARN M-LWDF 25, 20 T7T —MEEREMEEE, WA
ST, AT AR RN T Q T, RIGHIE RGE IR, 5 M-LWDF % IR E R R A, > T
fERTEE, FEHES T RGEFME . SRR A & R A BT A& 2% (3 i

SE

(1] BRI ERN $R58. Wm LTE /9§ 508 TR EE RGP A DT[], KiF2Z R 50 75 B4, 201311
(5):707-711. (CHEN Kunshan,WANG Daming,XU Yao. Random access method for GEO satellite communication system
oriented LTE[J]. Journal of Terahertz Science and Electronic Information Technology, 2013,11(5): 707-711.)

[2] PRV REEE BEHRE. —Fh R Sl F 555 F RS R BEALHII]. W A4 A SRR, 2015,42(8):
108-115. (FEI Changjiang, WU Chunqing,ZHAO Baokang,et al. A semi-persistent scheduling mechanism for voice service
in satellite mobile communication[J]. Journal of Hunan University:Natural Sciences Edition, 2015,42(8):108-115.)

[3] FEICJ,ZHAO B K,WU C Q,et al. Towards efficient radio resource scheduling in LTE-based satellite mobile communication
system[C]// 2015 IEEE Conference on Computer Communications Workshops. Hong Kong,China:IEEE, 2015:167-172.

[4] AIYETORO G,GIAMBENE G,TAKAWIRA F. A new packet scheduling algorithm in satellite LTE networks[C]// AFRICON,
2013. Pointe—Aux—Piments,Mauritius:IEEE, 2013:1-6.

[5] AMEIGEIRAS P,WIGARD J,MOGENSEN P. Performance of the M-LWDF scheduling algorithm for streaming services in
HSDPA[C]// IEEE 60th Vehicular Technology Conference, 2004. Los Angeles,CA,USA: IEEE, 2004:999-1003.

[6] AIYETORO G,TAKAWIRA F. A cross-layer based packet scheduling scheme for multimedia traffic in satellite LTE
networks[C]// 2014 6th International Conference on New Technologies,Mobility and Security. Dubai: IEEE, 2014:1-6.

(71 P45 AT, T EAH R OH SR EUY LTE JOZ SR IA BE R IE AT 5L 1)), 207l fR, 2011,38(2):57-60. (YANG
Junrong,FAN Zifu. Based on the utility function of delay and rate for LTE resource scheduling algorithms|[J]. Digital
Communication, 2011,38(2):57-60.)

[ 8] WEEH . EE@{%‘%?L%E%H:AE%}E&*%%%[D] I IR TP IR T Tl K2, 2014. (ZHANG Xinyue. Research on resource
management of cross-layer design technology over satellite system[D]. Harbin,China:Harbin Institute of Technology, 2014.)

[9] ®SEHE. LTE o3k Tl 45 40 25 0 90 BE S35 (D], WA /R I8 MG ZR I Tk K 2%, 2012. (ZHAO Liqun. Scheduling algorithm
based on differentiated service in LTE[D]. Harbin,China:Harbin Institute of Technology, 2012.)

[10]  BkFF 4k 5 MM, 52T QCL IR SE iy o R B S5 (0], +H ML T/, 2011,37(9):141-143. (YAO Dan,CUI Weijia,
JI Zhongmei. A QCI-based priority algorithm of packet scheduling[J]. Computer Engineering, 2011,37(9):141-143.)

EEET

HINEE (1990-), Lo, MmEEH AN, £ B %&(1979-), B, WA, ®#HR,
PR AT A, EEBEF O8RS R s BT 0 B S A

{5 .email:xu014xiaoling@163.com.
BEYFE(1976-), B, IWAHENRNTA, BIH
B, TEMREAMATESEHER.

FAMB(1971-), B, iLTFHEKET AN, #iZ,
AR, BRI TESKERE.



