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AHHoOTanus: Benencteue nepenonHenust OpouT 1 JeduimTa 4acTOTHBIX PECYPCOB, HCIIOIB30BAHUE TEXHOIOTHI
MIMO nns ynyumenus 3G(heKTHBHOCTH HCTIOIB30BAHUS CIIEKTPA U MOBBIIICHUS IPOITYCKHOH CIIOCOOHOCTH Ka-
HaJla CTAHOBUTCS 0053aTEJIbHBIM TPEHIOM B CHCTEMaX LIMPOKOIIOIOCHOM CITyTHUKOBOM CBsI3U. B maHHOM cTaThe
IIPOBEJICH aHAJIM3 OCHOBHBIX (DaKTOPOB BIMSHUA U cpaBHUBaeTCs Ko purmeHT outosbix ommnbok BER (bit error
rate) B cMCTEeMax MPOCTPAaHCTBEHHO-BpeMeHHOoro OiouHoro koauposanus STBC (space-time block code) u npo-
CTPaHCTBEHHO-BpeMEeHHOT0 peteryatoro koauposanus STTC (space-time trellis code). [Ipennoxena moaens Ha-
3eMHOT0 KaHalla MOOWIIBHO# crryTHHKOBO#H cBsizn LMS (land mobile satellite) mpu pa3miuyHbIX YCIOBHSIX OKPY-
JKarollel cpe/ibl IyTeM HCIOIb30BaHMUsI MAPKOBCKOI LIENH € TPEMSI COCTOSTHUAMU. B cTaThe criesiaH akLieHT Ha U3y-
yeHuu xapakrepuctuku BER nns cxem xopuposanus STTC u STBC B cityyae CIlyTHUKOBOI'O KaHajla CO MHOTUMU
BXOJIaMU U MHOTUMH BbIXoiaMu (MIMO). OcHOBHOE BHUMaHHUE COCPEIOTOUCHO Ha BIUSHUH TAKUX (DAKTOPOB Kak
OKpY’KaroIlasi cpesia TepMUHaNA U YIJIbl BO3BBILIEHHsI Ha XapakTepuctuky BER npu ncnonabszoBaHuM cucTEM KO-
mupoBanust STBC u STTC. PesynbraTsl MOAEIHPOBaHUS YKA3bIBAIOT Ha TO, YTO 3(Q(HEKTHBHOCTD CXEMBI KOJUPO-
Banua STTC B ciydae pasjeeBCKOro KaHaida 3aMETHO YJIYUIIaeTCsl C yBEINYCHUEM KOJIMYEeCTBA NEepearoliux U
IIPUHUMAIOLIUX aHTEHH, OJJHAKO COCTOSIHUE KOJiepa c1a00 BIHseT Ha 3(pHeKTUBHOCTL CUCTEMBL. B citydae panees-
CKOT0 KaHala, 3eKTUBHOCTh Koa AnamoyTH Bbiiie, ueM koja STTC. B LMS kanane 3)eKTUBHOCTh STHX
JBYX BUJIOB IPOCTPAHCTBEHHO-BPEMEHHOI'O KOAUPOBAHHS Ha OTKPLITOH MECTHOCTH SIBJISETCS ONTUMAJIbHOM, a B
rOpOJICKOit 30He — Hauxyauied. Tem He MeHee, dPPeKTUBHOCTH cxeMbl koaupoBaHus STTC HeMHOTO PeBOCX0-
1ut s¢dextuBHOoCcTh cxeMbl STBC npu paznuusbiX ycnoBusax. [Ipu oMMHAKOBLIX yCIOBHAX OKPYKAIOIIECH Cpeabl
3HaueHue BER cxem konupoBanus STBC u STTC nonuskaercs Ipy BO3pacTaHUU YIJIa BEICOThI CILyTHUKA, U KPU-
Bbie BER mist koga STTC cnanarot ObicTpee.

Kuruebie ciioBa: MIMO; mpocTpaHcTBEHHO-BpeMeHHOH Ostounbli ko1, STBC; mpocTpaHCTBEHHO-BPEMEHHOM
pemerdaTsiii kog; STTC; Ha3eMHBIN KaHal MOOMIILHOM CITyTHHKOBOH cBsizu; LMS kanai; MapKoBcKas Lielb

1. BBEJJEHHE TPEHHbIE YCIYTH MPpH KatacTpodax u OeCTBUSAX B
palioHax, T Ha3eMHBbIE CPEJCTBA CBA3M Pa3py-
IICHBI 3EMJICTPSICCHUEM, LIYHAMH W BOCHHBIMH

CryTHHUKOBAsI CBS3b 00J1a1aeT OOJIBIINM TI0-
KPBITHEM, IMUPOKAM YaCTOTHBIM JHANa30HOM U

CHCTBUSIMHM, B PE3yJNbTaTe YEro CITYTHUKOBBIC
TUOKOCTBIO. DTa CBA3b CIIOCOOHA 00ECIIEUHNTh DKC- a ’ pesy. Y

* Pabora noaacpxKaHa (DOH,Z[OM (byH)laMeHTaJ'H)HLIX I/ICCHGHOBaHI/Iﬁ JUIA HEHTPaJIbHbIX YHUBEPCUTETOB.
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PERFORMANCE COMPARISON OF SPACE-TIME BLOCK AND TRELLIS CODES IN THE MIMO LAND
MOBILE SATELLITE CHANNELS"

Qingfeng Jing, jing nuaa@163.com, Nanjing University of Aeronautics and Astronautics, China
Jiajia Wu, jjw090803@126.com, PANDA Electronics Group Co. Ltd., China

Due to the crowded orbits and shortage of frequency resources, the use of MIMO technology to improve spectrum efficiency
and an increase of the capacity have become a necessary trend of broadband satellite communication. Firstly, we analyze the
main influenced factors and compare the bit error rate (BER) performance of space-time block code (STBC) scheme and
space-time trellis code (STTC) scheme. Then we build up the model of land mobile satellite (LMS) channel under different
environments by using 3-state Markov chain. This paper emphatically studies the BER performance of STTC and STBC in
the MIMO satellite channel. The main emphasis is placed on the effects of different factors, such as terminal environment and
elevation angles, on the BER performance of STBC and STTC schemes. Simulation results indicate that performance of
STTC in Rayleigh channel is obviously improved with the increasing number of transmitting and receiving antennas, but the
encoder state has little impact on the performance. In the Rayleigh channel, the performance of Alamouti code is better than
that of STTC. In the LMS channel, performance of these two kinds of space-time coding in open area is optimal, and in the
urban area it is the worst. Nevertheless, performance of STTC is slightly superior to the performance of STBC under different
circumstances. Under the same environmental conditions, BER of STBC and STTC reduces with the increase of the satellite
altitude angle, and therefore, the BER curves of STTC fall faster.

Keywords: MIMO); space-time block code; STBC; space-time trellis code; STTC; land mobile satellite channel; LMS
channel; Markov chain
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