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Random access method for GEO satellite communication system-oriented LTE

CHEN Kun-shan, WANG Da-ming, XU Yao
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Abstract: According to Long Term Evolution(LTE) system and satellite mobile communication system
integration of access problems, a Random Access Method is presented for Geosynchronous Orbit(GEO)
Satellite Communication system-oriented LTE. Based on the random access design in S-UMTS system and
LTE system, a new structure of access preamble and slots is proposed and a new procedure of transmitting
access request corresponding to the new structure is suggested. In the new structure, the problems such as
long access time and different long transmission delays in GEO satellite communication environment are
improved by increasing the length of access slot and adding control information to access preamble. The
proposed access procedure effectively improve the performance of the access time. Simulation results show
that, the proposed scheme is suitable to the GEO satellite communication system-oriented LTE.
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Fig.1 Random access preamble signal format
Pl 1 LTE BEBLIE AT 5 544X
ABERE LR BEALE AT S 454 B HEiE T GEO TAEEME RS H, WA GEO TLA (Y3 # 4E R (Round-Trip
Delay, RTD)ik#] 270 ms Ze A7, 1M H— AR By — LT 2 BT 1K, 84 75— o3 Bl A A I S 224 35
B ILZR, 1 ms BB W AR AN BRI L BT A T RE A SE 2 o RE ST TR Y ] Z IR AE 2 O A, RE
KT
oy

At | ()
c

e d RN SRR R R § B TR MBEES ;¢ RaROLH (3 x 10%m/s). fBB7ERCK RTD 1AL, B
PR § 9 AR s A T SR O MR R, GEO TR S 36 000 km, /MUY 16°, At fEA
IF] 1 o A R I UL AR R 1 e & 1 P, AL & RT LTE RANM— D EARBRIKE, IBAKEN
1 ms A BEALIZ A I B BT N T A P RERY AL o BITAD, BB — AN BRGE L D 3 000 km, LAY 100, B4 MGt
) f5 RN S 22K5 3K B1) 20 ms 7247 o W BEXT BEAILE AT S A8 A B BRIBORT B3

1 ORI TSGR TP 0§ 2P RTD 24

Tablel RTD difference between user i and user j according to satellite spot beam sizes

spot beam size/km Atj/ms
1 000 6.3
1500 9.3
2 000 12.4
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Fig.2 Concept of proposed random access frame structure for satellite system
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Table2 Satellite Rice channel

model

path

average amplitude to

No. delay/ns amplitude distribution amplitude distribution parameter/dB spatial propagation Rice factor/dB Doppler spectrum
1 0 LOS:Rice 10log C 10 Rice
NLOS:Rayleigh 10log Py, =73 - classic
2 100 Rayleigh 10log Py, -23.6 - classic
3 180 Rayleigh 10log Py, —28.1 classic

%3 TERASH

Table3 Satellite antenna parameters

antenna aperture/m antenna receiving gain/dB

loss of duplexer and feeder/dB

antenna G/T Num. of beams

12.5 42.5 3 14 dB/K 109
% 4 LORFABH
Table4 UE antenna parameters
UE sending power/W  UE antenna gain/dB attenuation of atmospheric absorption/dB [EIRP]Juser/dB [C/N]/dB
1 0 3 0 -16.4
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Fig.4 Random access procedure in GEO satellite system
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Fig.5 Relation between number of accessing UEs and performance of average access time, access probability, respectively
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