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Researching of MIMO-HARQ technology based on antenna selection

Yuan Yan, Shen Min

(Chongging University of Posts and Telecommunications)

Abstract; Nowadays, Mobile Telecommunication develops very fast, Error Control Technology
is very important in reliability. So we research Hybrid Automatic Repeat Request (HARQ)
based on Antenna Selection in MIMO system, Data in Node B is dealt with CRC check, channel
coding, modulation etc. Then it is sent to receiver, UE get data and deal with opposite opera-
tion, then send ACK/NACK to transmitter. Node B selects the best antenna combination in all
antennas based on feedback of UE. We propose QR Antenna Selection based on precise channel
information. The performance is as much as classic Antenna Selection, but its arithmetic is
simpler, So it is more suitable for wideband mobile communication.

Keywords: MIMO; HARQ; Antenna Selection; QR

WERRRAMERNT RN, R TRESR
XA TEEBBANEE, HRXMIMEENE
BG40, B, 200 (R-F 8 o 5 O B Al

EXZBFERERROSTAMMFREEE BRTEHISEPRE, RIXBEEFRNE
PHERSHERKREE. RPBEAMNERE TR, TR 50 AR N kX — [ S 8 4t

0 5]

mt

ﬁ BB = il

ELECTRONIC TEST



Bt

2009.2

TERANBRIE FHIREIERRENSEET £
BEEHAHENRE B HFERES(HARQHARE
RAEA SO RIE TR A KEERN .

BEE AN ERERNERER, 58 SI-
SO RGEZMIERFEHNRH, CEAREHEANNK
28  HFLALZHMIMO: Multiple Input-Mul-
tiple Outpu) AR AT Ll B HE R B XL RA MMk
FIRAR, GBI AMBERZHRE, ELBIA
HEF-REKERRENEBERZ—. &
MIMO $ RT3 i F 8 IR e, TR B4 = B 7T 3
PAEBAIR R B R R EE R IER AR RS
R, HAYTF MIMO REHRE Bh#ERES
HTREOFREXRALBRE, F—EEERERFE
HARQ 558 M #BHEAY, BN - LT E
RAES HARQ 7 R 7 MIMO R4+ #IBLH
fege , 7 — B 5 T MIMO-HARQ ARG M B
ARMEEHFRY. AXES MIMO ZEHH

1 REEFHER

MIMO RGeS AP, BRI TIRE A
ST REA ALY ST BRI TRERAR
BRI R P, AN T B e S B
YR B S IE R, B 5 B (R K
25 BT AR L/ SO R B ) IR B
AFBEET R T RFEEERERERTZ RN
RREEEEB LN , LR REH B HH¥ B
SHHSHBHBLEHERE—-CEE LR
T MIMO RZeeytRaE N Al Bt A4 s 52l B
BERFSRERERBNIIEREARENTER
¥, BRI R G & ERBRA, B A A
MR ME. BET, —MEAIRNERRREELR
HUREE B AT R % B, A LUE R MIMO
AR LR R, REERME 1R,

RS ABI HARQ HOH .
) )
B |
ey [ HER s
wA ) m RE R =)
puf o &S 22 [
B B
W SRR |
— P )
R & 8 KRS
A%

bod

1 MIMO REPRLLELEWIEE

MIMO R4 REHER KT RANB#
HOEESEAEANNT RENER BEREAR
FEfEiE e, Bl RRAEHAR AT MIMO
Fant, WEERRKENAM Y &, B2, XHE
2 A A R F A, X 2 B O MIMO 3R i 4%
BB R B ER LR RERE S
RSN E S AL, 75T MIMO
R4, %4 {EM L SNR B/, (EEARS(EH
SEREHY Frobenius PR E L X RD, A& K
R P RETETFRERFEESN QRABRE
wEEE,

EB= Ml

ELECTRONIC TEST

2 BT REEFN HARQ RARH RERE

AN EERETREEFEBN QROMBREE
BHAE HARQ #4548, LU (5 E A BOR B
RHEEHT . REROBESTEERD, AR
G5t/ AR MATFH. A MIRRZ E&
H &, Bellox B B Ao gdE o Se AT BRI,
SRIG I/ B 5 B 47 MR VA T B85, RIS #E 4T CRC
B, R R A 5 R 1 NACK 4% i%
WESRER, IR R MR EIERIER, MR8 ACK,

=



2009.2

Design & Researﬂ

MR K EREB] NACK, M B8R BER, F/
IR EIRE R B E S FRIENRE S
IR% ERGERERE. REEHMA 2 FiR.,

E L o
ACK/NACKHI

[ACK/NACK

ok ool o L S -

izt
B2 %TF MIMOXLHER KK HARQ REIEME

$F Kr MERERLE, Kr MEERR, Bl
R Mp M RE, RiEWEE My MRENHELR, B
REBRE LRI REFITHFREER, H18%
BHRMXEFEARNEEERE H 8 Frobe-
nius {EHREK, BIER H: WERK. RATMRXEKF

K, K

BT LA A [M] x [M] #, IR —
HREFEBHTHREHEFEREBR. IF
B9, BRI Kr = Kr . B ENMEEEREH#T QR
B :H=0R, HP HR Ky X Kr WI5EERE,Q
BKg XKr WEEKE. REK: XK W E=MA4E
B. SRR RK:H= (hihk) Q= (q1"ax,) +R

™t Tk,
= [ b | ERREMERA: H
R
b= |QR| = |R| ;. X R=Q"H, A%
» gt e g
AAR= |} |(hhgy= |} A
e 0 o rkx

HEER Q HIFE Q" R R B, BT L

AT RFR A R =0 Hhohey=
LSV UERAL I ST

o BT RE =gk, 5
0 = rex

RALZUTHTELHIT, HEH Frobenius f K

ﬁ

HERMXM FERFBLRNEREMES. #
BIERE IR A« | g (iveohic)y |2

|0 e | g |
= |h|b 4o+ | hg, |}
RERZHFERRASE He hoh ) FHIE
BN, FRELRATREENE - = R (95—
TR, i S Bk O Mo BB R % KA.
S R R, FX TR S — RS,
St AR Me AT BT IR RLR,
By EEAFTATAL RATABE AT —K OR 4
38 b = SRR TR K K, RS R B Bt
REFRAMT RGN Ke K. HH
Kr)  (Kz ,
FHRERE [M] . [M} WAE R Frobenius
W ERRDTHE.

2
F

3 HRER

FNFX ERNBHERNETESEERS
WERYABXEERBEATHE HEET
Alamouti ZENMRITR . Kk I KL 25 R
KEWORREBE RN 2 1 RERKEEHKK N
3.4.5, EBRKERRECH 4. EERNRERE
BRRXLHTIER T EERME 3 FiR.

10y " AlmoutifENRER TR

—o—2%2 NO select
—e—23x2 TX select 2 out of 3
—w—4x2 TX select 2 out of 4

—a—5%2 TX sclect 2 out of 5
L T B R S

£ 0 10
SNR
B3 Alamouti RIEXNEREMAELER
ME 4 PATUE B, BN ERERHATRE

R, B AR KR BRI, KRBT 8
HERE B AR BT

EB=

ELECTRONIC TEST



B irsox

2009.2

10 Alamoutif 5} A MQRAWNIE

10%t

10}

10*

——2x2 NO select

——4x2 R 5 IR select 2 out of 4

—o-— 432 BT QRMRIIZ AR select 2 out of 4

5% 7T & & 10
SNR

104

A4 Alamouti £X5H5 QR MR R AMRELEENIE

LHEMN Alamouti RIEXSHEHKET QR SR
EEMREEENHEE. dETAETF QRA
RENYRE 55 RERINBIR B AR .

4 LSSt

AXFEREETF MIMO X4 #%# 1 HARQ
AR, FEBWURR ] NACK MFRLT , KX i
ARIEEFEAEL A NEERE#ITESL, TR
EERREEFELRRGERERERENOR
KAA TR, FELK BER BN XBRER
G REm iR, AXHHEERZARERHET
KL FBHEABERZRRZHE RE M, tHEE
BiF. ANERRTHFRERNBERAERERT
QR MR RELBEE L, ERRAWFE LN
Y, BERETF QRABEERNEREMR &
MIMO Rk & ELA.

$E XK

[1] Lijun Zhang, VictorOK Li, Zhigang Cao. Throughput
Analysis of Nonbinary type- [T Hybrid ARQ[C]. 14*
IEEE Proceedings on Personal, Indoor and Mobile
Radio Communications, 2003,

BB = il

ELECTRONIC TEST

2]

(3]

4]

(5]

L6]

£7]

sl

Toshiaki KOIKE, Hidekazu MURATA, Susumu
YOSHIDA, ”Evaluation of HARQ Scheme with An-
tenna Permutation and TCM Reassignment for Space-
Time Transmission in Slow Nakagami-Rice Fading
MIMO Channel”, IEICE TRANS. COMMUN, ,
VOL. E87-B,NO. 2 FEBRUARY 2004:1-8.

A. Maaref, S. Aissa, “Combined adaptive modula-
tion and truncated ARQ for packet data transmission
in MIMO systems, "Global Telecommunications Con-
ference, 2004, GLOBECOM’04. TEEE vol. 6, 29
Nov. -3 Dec. , 2004 .3818-3822,

Eko N. Onggosanusi, Anand G, Dabak, Yan Hui,
Gibong Jeong, Hybrid ARQ Transmission and Com-
bining for MIMO Systems IEEE, 2003,

A. B, Gershman, N. D. Sidiropoulos. Space-Time Pro-
cessing for MIMO Communications{ M. 2005.
Chunlong Bai, Witold A. Krzymien and Ivan J. Fair.
Hybrid-ARQ for Layered Space Time MIMO Sys-
tems with Channel State Information Only at the Re-
ceiver IEEE, 2007,

Igor Stanojev, Osvaldo Simeone and Yeheskel Bar.
Performance Analysis of Collaborative Hybrid-ARQ
Protocols over Fading Channels IEEE 2007,

Stefan GOGA, Jaroslav POLEC, Kvetoslava KOT-
ULIAKOV, Throughput Analysis of an Adaptation
Rule in the HARQ Environment, RADIOENGI-
NEERING, VOL. 12, NO. 2, JUNE 2003:38-40.

EEEN

HWA8L), I, ERX, BRIRBRKE
ERFRE AT A-EZRBHER
TD-SCDMA FH ARG HEL.
E-mail; yuanyan_tomato@163. com

B, & AR, BRI KE
.



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



