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A contention-based multi-antenna access request transmission/receiving procedure in MIMO OFDM/
OFDMA systems is provided to reduce access latency. A mobile station encodes and transmits an access
request over a shared access channel using multiple transmitting antennas, while a base station receives and
decodes a number of access requests using multiple receiving antennas. Each access request comprises an
access indictor and an access message. In a first MIMO scheme, the mobile station transmits the access
indicator as preambles, while the access message is encoded by SFBC/STBC to obtain spatial diversity. At
the receive side, the access indicator is exploited as pilots for channel estimation. The access message is
decoded using SFBC/STBC decoding algorithm. In a second MIMO scheme, the mobile station performs
precoding/beamforming for each of the transmitting antenna to obtain beamforming gain, while the base

station performs virtual beam matching based on the detection results of the access indicators.
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A contention-based multi-antenna access request
transmission/receiving procedure in MIMO OFDM/OFDMA
systems is provided to reduce access latency. A mobile

station encodes and transmits an access request over a shared
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access channel using multiple transmitting antennas: while a
base station receives and decodes a number of access requests
using multiple receiving antennas. Each access request

comprises an access indictor and an access message. In a first

MIMO scheme °* the mobile station transmits the access

indicator as preambles> while the access message is encoded

by SFBC/STBC to obtain spatial diversity. At the receive

side » the access indicator is exploited as pilots for channel

estimation. The access message 1s decoded wusing
SFBC/STBC decoding algorithm. In a second MIMO scheme:

the mobile station performs precoding/beamforming for each

of the transmitting antenna to obtain beamforming gain *

while the base station performs virtual beam matching based

on the detection results of the access indicators.
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“Contention-based Access Channel Designs with MIMO
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C LY EE T LY ®
AEPAGERN—HAEKEBER > BFHNA RN —
#7n % A % # (Multi-Input Multi-Output - MIMO ) E X 4o
38 % = ( Orthogonal Frequency Division Multiplexing -
OFDM ) &% iE X #» 48 % & # & ( Orthogonal Frequency
Division Multiple Access » OFDMA ) % # ¥ = # # X

( contention-based ) 77 B i# i 3% 3t o

CXIET P ®
w¥ g X 4% (4 > OFDM 5 OFDMA £ & %4 %4 )

d o FEREE LK ANITEH S (mobile station) F K F

B it B b 4742 %% F At i@ i (uplink data channel) Z AT A

# (ownership ) » # # L # (initiate ) £ % #. & ( base station)

zZ G  NENEHRALETF 2L e (IEEE) 802.16e

B P TH S A WELARBEXNFEFRF K © 04 A

%6 i& i (initial ranging channel) -~ #% % (handover » HO)

A PE B 8 -~ 48 B 3% K ( bandwidth request - BW-REQ) 3] g
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bR E R AR - 3F A (contention resolution) &
#3 K™ (request negotiation) P& & - A IEEE 802.16¢
BW-REQ RIERZF A6 >  "E —MBET THEL B HEA
WBiE# % BW-REQ Bl]EHE > mAMENERAT—BTEH S
7% 3% pr il BW-REQ B 36 75 % 1% #& 30 (acknowledge ) - # %
&Y TH &4 % BW-REQAREANE R B > A
o & 7 kA2 2% P i BW-REQ 3 & 2 % A% (grant) L 47
SRER NLARERERFRIBRFEIHBHZIL T
S TH4EHERE (schedule) EfréeREm - Bk R EHE
B AAE 5B B xRk E1E BW-REQ RIFERE F + 4 #£ 55
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F?%Jéﬁ%ﬁé\iz&“}’zﬁéﬁﬁ-*ﬁ (R#&k) 7 - HERER 60
b A RETRBRELEBLITITAS - NRSRS T
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SEEBE TP

IS RAGERERAEFAREREN L MIMO XK
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nE— MIMO %% F - 78 4 MRk EMIAE % (Space
Frequency Block Coding » SFBC) & /%3 K 8 24 (Space
Time Block Coding » STBC) %4 #5 & A W #1 A % 158 X 4
Gz FRF R mE %@ﬂmSWOMBCﬂ%Eﬁ%%'
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HEimBmmbiaREFER - B — MIMO R X BMESHAENER
BENTXFHF@SA -

FABGRAANSE REFRFREZFZFE — MIMO
2z AR A iK% — MIMO % + B4 SFBC/STBC
$rE s aE - SFBC/STBC 4 A A $ R ARG A UK HF £ H
NEZPERS RNEABZHB T REFRF KA R
NZEEHNBAITINEATHE 2 RITHE 2N ERE
rHEEEEES - PAEEN FRETHMNALER - REE
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TURAETHNTHE 28T E A2 M HF—EEHRBEK
Bk (JFE » EREME R4 B4 EAURBLHES
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% SEGERANERELEAS THAZE = MIMO &

zZHABME ML E = MIMO R ¥ B F FA&%k /K R &
Moo A4 B/E R AREGFHE (leverage) AN X @
(directional ) A M BB R I FHBABZURE R T X R
FREHKM  NE SBIHEMAT > NEHF > REHERSE
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ERBRE R4 BEBREH L R4 @R HN AR E 52 2
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2 6 BixEhAASREHE SFBC/STBC B2 178
Aﬁ%ﬁﬂx%ﬁ— £z%— MIMO 3% 2 A EE - THESE 4L
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ERETFTHBANSRGBAHIF —EAFRETTER
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FHRABRNERGUERZF —_aFRETTERE - A
ERBEHB R GEWHERA 178 6 4% SFBC/STBC E A 7 17 B
MEL (F5H 104) - ZRERHBEEBRARKHELEA RS
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BEHERAZEARETZIEMNLEREZBTERERITER (F &
208) R E B EHE - HFRIETZRMSE S F (vector)
HE A sBEE—FRWME (FH 209) - k% A
e BERNIAERETHAHEZARIAELE (T &
210) B —GFRFRADEEFEARRBEEZ - —F @ >
ERETHSABRAZIFRETEELFRF R AR
BARTFLETHETEAHE - Bt ARNHEZTHE
@ HERALEBFIHUEIAEMRS - FHEHELAH AL EMR
E@|AERE K -
£ OB % &7 A2 TR EEKEF R(Channel State
Information > CSI) B £ B A A Z RK AL TBH B/ E R T
&mzﬁﬁbﬁﬁﬁm%iz%;MmO%%zﬁﬁ@°
FHed BB ARABE ANEHAERE RS & 301)-
ﬁm%ib%@mﬁ%(ﬁW’FWMQWE%>ﬁﬁ&
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B FERER (F 8 406) -
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TZEEB  ERETREZIBELR NE—BBIEF
PRl AR ERIFTIHBAPBEUREZIHE - NE =
METEY > FABAIFRETIHE I RENEK
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