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Abstract: Ultra-dense low earth orbit (LEO) satellite communication networks can overcome the scarcity of spec-
trum resources and the limited coverage of traditional terrestrial networks, and thus have the potential to provide high
data rate services and global massive connectivity for terrestrial users. However, due to the high mobility of the satel-
lites, LEO satellite networks put more stringent requirements on antenna technologies in terms of accurate beam
steering and high antenna gain. Reconfigurable holographic surface (RHS), as a new type of metamaterial antenna, is
investigated to assist LEO satellite communications. The RHS can electronically control the metamaterial units by
leveraging the holographic principle to generate desired directional beams. Based on the hardware structure and hol-

ographic working principle of RHS, an RHS-assisted multi-satellite communication scheme was proposed, which
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considered both the LEO satellite tracking scheme and the data transmission scheme. A holographic beamforming op-

timization algorithm was also designed to maximize the sum rate. Simulation results verify the effectiveness of the

proposed scheme and demonstrat that the RHS provids a more cost-effective way to support satellite communications

than the conventional phased array antennas.
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Th BEURE AR ).

o RHS RH#tih: RERE RHS RS
K, RHS HAH M REH e, v LLSEIL
AR, HRER KBS
Tl B E 42 . I HLEE#E RS R
3G R, 226 U 1) e 5t Bl A 476 25 5 1 389
B R, 2 RAS RSFRbKI, S35k
#F| RHS WM REEALSS, X S8 RHS
NGRS O 4 Rk RAS R SF 5
THTE MR GERE . HIE M R R
L35 5 R B U I S AR 5 H G A T
WA R LUk, TR S dE S BT IR

o RHS #oclEEistit: #it b, HAR/NH
JUIEER () RAS AJ LAAS BCSE A% . SEARS R 14 5
IR . (BAESEPR TAEAR, BT IR A
B RN 2= B (8] FE AR /N AR AR B Bl . IX 435
M) RHS 5870 R A PR SRR, DT 5200
fEtERE. Rk, RHS #Je[a)fE 5 H A 20N
ZIA) 5 BT AR I AR, JF HLF o A PR A
SRR B 28R A Sk RO 7 28 [ R )
HAREZA .

o {SiEfhTE: BN RHS A5 £ %4 AR5
e, BT SR AE E S B R
ST 2= A BRI . T >
AT S5 T4 I S BIPRSE vE A 11 15 38 il
it HEEHS RUS B E 15 E R
FHEE G 1) AT A2, S PR A 1Y
Bt

o DEUREHL: 7E RHS f BB G A A T,

4.2

I RAS . R TR fFiESE. AR
BZAKME, BatieBEE K
&, FEESEAREIR, B0ta B
YA 7 S T S P RHS 4l Bhid (5 HE e dE br
74V

NRiFR
RHS XA LA HF AL EEBHE ) LEO

TPREBEE, EEMTWHZHMI5. Tk
A M2 AR A O R 3 AT A

5

oI E: IR 2 (orthogonal fre-
quency division multiplexing, OFDM) i
R, i iBE T EEE A B
OFDM H TS R4, AT 3Bz
TBCR 226 ) P B PR R 202 ) JE, AT PTG
K i AR T8 B SRR A A ) A
Uik Ry 2N 5k, RHS wl R 4 B
FR AN A 240, Bk R, RHS
A LU S WA AN F TETE B, 3R
HiKE A O 73 8 5N A B R O R,
SN BT BOK 7/ <28 B 1P A S St
B N R ECAT LA 0 B e 7 2451 R
559, MImHETH OFDM JBAE RS HITHERE .
EWNIEE: a0 T RESAR/ N
#, RHS A LAFBE AR NN B uliA, Sk
UL RHS 4= N5, fE=ENIgsch, @
A LA T RHS HECR B J7 AL
BAGTFRE, REREHERA E A B H P AL
B WA A E, AT Rt iR A
[ P 1R A ROR B A 22 P 2 TR F
Yo [FES, dEAEREL RS BIEEALE
A BBOREOV T %8, A RLA R K= il
{578 i Y FE D e F P IR S5 B ) H Y

HRIE

ARG T AN TR KR 6G IEE M2 RHS .

RHS F3d I 4 5 J5 2 SIS e (B R i ), A
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FE T P 2 BT REEGE. AXAHAT
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T RHS #h DEIEE RGE TR RHEER, RIET
TR A B BE I 1A) R4 MR ) LA B BR R S e K
PR R ) 4 B POR BB 5% . (145 R
E T BVERA R, RN ERE, MBS A
PEREREL, RHS $2ft 17— Ff A 2as 3 e i 5 X
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AR 7 ), Han RHS FliBh T 1 %6 7 8 45 A =
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