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computers) via wireless link. A WLAN may employ devices called access points (or
base stations) that act like hubs and/or routers and provide connectivity for other
wireless devices in the network (e.g. user terminals or user stations). The access points
may also connect (or “bridge”) the WLAN to wired LANS, thus allowing the wireless
devices access to LAN resources.

In a wireless communication system, a radio frequency (RF) modulated signal
from a transmitter unit may reach a receiver unit via a number of propagation paths.
The characteristics of the propagation paths typically vary over time due to a number of
factors, such as fading and multipath. To provide diversity against deleterious path
effects and improve performance, multiple transmit and receive antennas may be used.
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and uplink transmissions. Such a channel structure may compnse a number of transport
channels that may be used for various functions, such as signaling of system parameters
and resource assignments, downlink and uplink data transmissions, random access of
the system, and so on. Various attributes of these transport channels may be
configurable, which allows the system to easily adapt to changing channel and loading
conditions. One of these transport channels, called forward control channel (FCCH),
may be used by the access point to allocate resources (e.g., channel assignments) on the
downlink and uplink. The FCCH may also be used to provide acknowledgment for

messages received on another transport channel.
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BRIEF DESCRIPTION OF THE DRAWINGS

The various features and aspects of the invention can be understood from the
detailed description set forth below in conjunction with the following drawings, in
which:

FIG. 1 shows a block diagram of a MIMO WLAN system in which the teachings
of the invention are implemented;

FIG. 2 shows a layer structure for the MIMO WLAN system;

FIG. 3 is a block diagram illustrating various components of an access point and

user terminals;



[0014] FIG 3 is a block diagramillustrating various
conponents of an access point and user term nals;
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frame structure, respectively; [0016] FIG 5 shows the
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number of access points (APs) 110 that support communication for a number of user
terminals (UTs) 120. For simplicity, only two access points 110 are shown in FIG. 1.
An access point may also be referred to as a base station, access controller, or
communication controller herein.

User terminals 120 may be dispersed throughout the system. Each user terminal
may be a fixed or mobile terminal that can communicate with the access point. A user
terminal may also be referred to as a mobile station, a remote station, an access
terminal, a user equipment (UE), a wireless device, or some other terminology herein.
Each user terminal may communicate with one or possibly multiple access points on the
downlink and/or uplink at any given moment. The downlink (also called forward link)
refers to transmission from the access point to the user terminal, and the uplink (also

called reverse link) refers to transmission from the user terminal to the access point.
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such as, for example, the services to be supported by the user terminal (e.g., voice, data,
or both), cost considerations, regulatory constraints, safety issues, and so on.

For a given pairing of multi-antenna access point and multi-antenna user
terminal, a MIMO channel is formed by the Ny transmit antennas and Ny receive
antennas available for use for data transmission. Different MIMO channels are formed

between the access point and different multi-antenna user terminals. Each MIMO
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to support various transmission modes, as illustrated in Table 1 below.

Table 1
Transmission modes Description
Data is transmitted from a single antenna but may be received
STMO by multiple antennas for receive diversity.
Data is redundantly transmitted from multiple transmit
Diversity
antennas and/or multiple subbands to provide diversity.
Data is transmitted on a single (best) spatial channel at full
Beam-steering power using phase steering information for the principal
eigenmode of the MIMO channel.




by multiple antennas for receive diversity. Data is
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M SO (on downlink)/ X X X XT@ (on uplink) Diversity

X X X Beamrsteering X X X Qnm‘l al nmulti nI exinaga X X
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Diversity X X X
Beam-steering X X X
Spatial multiplexing X X

In an embodiment, the MIMO WLAN system employs OFDM to effectively
partition the overall system bandwidth into a number of (Nr) orthogonal subbands.
These subbands are also referred to as tones, bins, or frequency channels. With OFDM,
each subband is associated with a respective subcarrier that may be modulated with
data. For a MIMO system that utilizes OFDM, each spatial channel of each subband
may be viewed as an independent transmission channel where the complex gain
associated with each subband is effectively constant across the subband bandwidth.

In one embodiment, the system bandwidth can be partitioned into 64 orthogonal

subbands (i.e., N, =64), which are assigned indices of -32 to +31. Of these 64
subbands, 48 subbands (e.g., with indices of {1, ..., 6, 8, ..., 20, 22, ... , 26}) can be

used for data, 4 subbands (e.g., with indices of {7, 21}) can be used for pilot and
possibly signaling, the DC subband (with index of 0) is not used, and the remaining
subbands are also not used and serve as guard subbands. This OFDM subband structure

is described in further detail in a document for IEEE Standard 802.11a and entitled




associ ated with each subband is effectively constant
across the subband bandw dth. [0033] In one

weodedsssent, t he system bandwi dth can be partip¢DUSH04/038198

[0034]

[0035]

[0036]

[0037]

into 64 orthogonal subbands (g.e., N =64 ), which are
assigned indices of - 32 to +31. O these 64 subbands,
48 subbands (e.g., with indices of {1, ..., 6 8

L 22 D b f s
e T s SRS 0 AR e oy
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is not uséd, and the renmai ni ng subbands are al so
squblislydivaitable emh%r;@ngh@drrdersu et nuTtiess @FDhbands and various
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BT AT bRy IRe 359 b amticipeBleal B dhe U0 wran
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symbai$ ane zewos Hos elreVosubbandsuarb dransforrsexb i tiuks tinma ydopein using an

H3EHe SR AaAer €onsfirt URERE I Pufin d raroaagmont fipbhgniains v

tnle HdnehiP %ﬁ%lgsul Phe MEAtbRLS Oth IFNSIFENEEREARs fiversdSarelated to
for that subband. Zeros are provided for the unused

thgbadwidth pbeachaahband bl oqgépr:@&c design fydthe MIM@ WLAN system,

A B ASH 7 5000, RS 4R S8 i 312
kﬁﬁ”ﬁé&&@d&!aﬁ%ﬂé%é%ﬁ?@é?ﬁ%ﬁggq §)[Pﬁﬁéﬁgﬁojrgﬁ Synbol t hat

confalns t on of each

t r ansOPDME das provide destalmadiangbys, sedhadsettie tability e combat frequency
bandw dt h. of each subband. [In one specific design for
selestive MadingaNvRigh t smcharagierizeds b ARt aehanpel zemmt different

Pi'e%fleﬁéles 8f b m%@l‘é‘%ﬂeac {nd%aGH, %HRQ%]P'k r%\mf’&%t ﬁemcy selective

uratio transforme
fadlerg, cdudG3biterSymitiot aner;ﬁcremedGSBeMﬂmmnsaaj‘phmommsp vshmetby each

i 2l B RBRS by G Y S bR dpe rcevea
QFﬁznerm:t ISt r&ﬁb&%ﬂﬁ'&?ra@és b&teorfMBEAbY impadtR tharaelm}dw correctly

is well known that frequency sel ective ftading
detest dhe teqeived symbds. Frequerfcarselseeve fading captheshnyeniently combated

SAFLHTROIR AR A A% S BhnshBuf asSFE WA J 4B ranstormed

§y8RiR] @ tori idtattespoideng GFDM sindtidl) which éghesl@ansmitted.
erformance by inpacting the ability to correctl

Set ecThe dengite ok ithe gydienBishis. (e dhtidMmopns & &epept) dfor each OFDM
gﬁl%(ﬁQS %Belﬁﬁn{:%“fﬁé”dgﬁryls)f)r&iﬁn&a{h%dwlreless channel. In particular, to

effectively combat ISI, the cyclic prefix should be longer than the maximum expected
delay spread for the system.

In an embodiment, cyclic prefixes of different lengths may be used for the
OFDM symbols, depending on the expected delay spread. For the MIMO WLAN
system described above, a cyclic prefix of 400 nsec (8 samples) or 800 nsec (16

samples) may be selected for use for the OFDM symbols. A “short” OFDM symbol



with OFDM by repeating a portion of (or appending a
cyclic prefix to) each transforned synbol to forma

wazsespondi ng OFDM synbol , which is then transIm/u$2o/038198

[0038]

[0039]

[0040]

[0036] The length of the cycl B(Ii/l prefix (i.e., the
anount to repeat) for each OFDM synbol is dependent. on
the delay spread of the wireless channel. In
particular, to effectively combat IS, the cycli
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Bies s AWhrssr QYD nrefivgand hasaAuraiionof,3 6isace ¥b slong fOFDM symbol
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G5 3 5L e ST 8RR of Do SRR T v
tag bokk¥d 1§ yisrahSmugiepgieeicd delan spieed 4uBGisedofigbs¥ind long OFDM
spread. For the MDvl O WLAN system descri bed above, a .
exebale mayebe usedr if 4he dglaycspreadda seaien than 488 spe e Diffewnt cyclic
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ang abadealydamizhil p seledtatie,Gis dswtibed\belbwn ¢li ghdrSistemim@ughput may
uses the 800 nsec cyclic prefix and has a duration of
he geligyed %Sh!bﬁ“%g drepph it 1’bé”*lf§e6°ﬁsg’ﬁj‘b hdnce more OFDM
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['ong OFDM synbols nmay be used if the delay spread Is
gr eat FIGt Pallustrd@s ndayer sDudthrer 206t thetymhy be psat fox ¢y MAYIO WLAN
be sel ected for or different transport cha | s
SRIFTE 1 A SR I FEG) 2 i 91, eFOHSR W o SFYcgute 200 includes (1)
5%11@6&@’(%' ghd @spefl @5ef ipRRecdIe tHaWapploititel§Y®h@Bpond to Layer 3 and

t hroughput may be achi eved by using the shorter cyclic

pigker of thed8OH38Eraferencesmadel @ppes larmm §3)npyetosolsrand services that
. » . .
FORG iy (1K SR TBhd 08P Gho el Lo

ustra
Ehyeudt(tHeeph3i0altlhgdr). may be used for the M VIO W.AN
systenb As shown in FIG 2, in i),ne_ errbogi ment, |ayer . .
st r uct D¢ PRRIOAYERY NGhles FarousApplications aad FrRjospipepch as signaling

y . t i 2 .
Lé?'glﬁéds %I.z?ﬁ%%lfsvde*&%4g%}}%é%%9rr 8 L1186, Eﬁ’éd@&zﬁ? Q?;z}mu&?s\,’ &id so on.

3 I gher of the I erence node pper
Siepelirg) is tfyRicalpy ptayodsidsasamebsages\andakta tsaypicelly psyyaded dsgpackets.

1B et E PSS v Wb SRAE St messages and
baXefs)accdrdfi3%b tHE Serkdhities ah@VifliSy bNthe USRInMAEALBH protocol between
applications and protocols, such as signaling services

theaccesa paing and,/fhe aigerdemminglo i Ide uppenlayess uphizg the iseryiges provided by

ﬂg%@zapplications, and so on. Signaling is typically
rovided as nessages and data is typically provided as

packeLsyer Phauppeity theedeliast) cioibdsagdsi MdSpackRett kendtppé by the upper
| ayers originate and term nate nessages and packets
Ryesr dnrbe FEbedigmesk shawn EsFEhP iayehg ipgludese Link Access Control

AReT iler 220 Rl LERLATAEED CIROFIFERD) BR1kr 296, The LaC
siblayiec émplemenisde dataylinkaperto@] that provides for the correct transport and
delivery of messages generated by the upper layers. The LAC sublayer utilizes the
services provided by the MAC sublayer and Layer 1. The MAC sublayer is responsible
for transporting messages and packets using the services provided by Layer 1. The
MAC sublayer controls the access to Layer 1 resources by the applications and services
in the upper layers. The MAC sublayer may include a Radio Link Protocol (RLP) 232,

which is a retransmission mechanism that may be used to provide higher reliability for

packet data. Layer 2 provides protocol data units (PDUs) to Layer 1.



[ 0040] Layer 2 supports the delivery of nessages and
packets generated by the upper layers. In the

wembsdissent shown in FIG 2, Layer 2 includes BCLU$2004/038198

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

Access Control (LAC) subl ayery220 and a Medi um Access
Control (MAC) sublayer 230. The LAC subl ayer
i npl ements a data |ink protocol that provides for the

corregt tr nspor t an del.i ver nessages gener at ed
By 1 hERY5BpEr RSP PRyHERIL HOeY 2D et SUdrIso B fgsmission and
%@g@ﬂdﬁe@f ﬂHR)Vélgﬁéis @ét»@é@ﬁ tMAGc 9P bae an@Ndel RYffnall - ThBShysical

subl ayer i S responsible for ranmgortl ng nessages
bayer parf@etsschsmgagmtdnl@a\sleg,vn@églapmva 8pdtial |pagasssing for various

{ th
Gt chitels YR (S ntesSaeh End R < PeUty i pper layers. In
tHP &mbodiRdnt, tHe HYA@.\IS Ublepyigtludey d melligexidgRagtifer 242 that
Li nk Pr ot ocol (RLP) 232, which is a retransm ssi on

s indexies raregnsscanB I Use fars sanaus epemd ehanggieinto the proper frame
er 2 provides protocol

f]o‘?-{na?qﬂ})te} YF%’%E%C?%%&%E uﬂf& 8ff.r 41] Layer 1 conprises

physi Eahohld e undébtoad (H)yidnp Rkilled int the drtr thasvdrRss otheamdtable layer

reception of radioq S|gn n.t cC ss 0|nt
SiFFCieTRaY ékSﬂPﬁQPSIgmﬁi@n %ff @aVﬁaW@ ¥Bodi ng,
I nterFRGVA Ql%wéTQQ}HcEtdh am 3F @né Eﬁabb&i‘me% 8P§n§§éd89s ﬁ&ﬁt 110x and

various transport channels used to send nessages and
packet erganabsy léloﬂdlnb}lﬁ)}’lwlthmﬁbt M@ VELANsysteins

Sl aPBrone goviiaR Nl BFHE 14D Dca dEBmRRa0r 4 FARor 310

MREIVEY FrafficalsP Q. &., Gifermmeios HiR} @rohh@ dafa0qtRikcef 308M8nd signaling and
format. Layer 1 provides data in units of franes.

pew mformatigh dAng aentialier H10oand pRsibhiea srhqduled 334, tFhese various
p%s bi'@he VI%H 88 er(&t £l é E}pdn Ar? 2 UL R < IfbEd in more
fPeobdg LT dPeRt KR e

esi-gn use system

16 843belbW G T8 dﬁﬁOMBcc&sdEd 3)1(ﬂ<“ffhm®f’ ahe ditaqifencesssad)), rmrﬁmbles the
of an access point 10x and two user termnals 120x an

frompd/ypiramed date apredss\isseraphled datap tbarlepves{l-ppeeorders) the coded
gﬁ%n'dnllﬁa sgtTSEiﬁt%ﬁéac\/eecHafhtl F‘ﬂ%od lahf)ﬁ?g'ﬁbsls( %ogﬁg}ﬂntg a “data

processor receives tra at a
bymtw)l” fafermta a deddal awursymb8Ddr amatficsdam edndrag “palod syoblbd? refers to a

i nf.ormati on, from troll r 330 nd. possi bly .a )
Ot bl Tom pietc (e st JandmieR e Btabifs, Thegneoding
Roredidsf ﬁeeﬁha&n@n%pqné daRARBRINAsdARt PHE ifl&SGvingeprovitles time,
nmore details bel'ow. TX data géocessor 310 "franes” the

gaql@nw fandgtremaaly)ilvewyaﬁ«vblt cpéiee bitp.anEley serbmbliegl coding, and
t
BRGS0 58 sh5aR AR ST B AR e 0. T

dath Pracatsor 300 Predidena StydHdo bs mo‘aﬁratlah Ppinbeist fiyr each’ ghatial channel

synbol" refers to a nodul ati on synbol for traffic
g@flgor%tr@snmspm symbol " refers to a modul ation

Z%’?B?J&%ﬁgrsgéwé%g%rﬂcéez&ﬁ' SR RBQLLNGhd BNHRM AftviufaliEn Q?Itnﬂol streams

from TX data processor 310 and performs spatial processing on the modulation symbols
to provide four streams of transmit symbols, one stream for each transmit antenna.

Each modulator (MOD) 322 receives and processes a respective transmit symbol
stream to provide a corresponding stream of OFDM symbols. Each OFDM symbol
stream is further processed to provide a corresponding downlink modulated signal. The
four downlink modulated signals from modulator 322a through 322d are then

transmitted from four antennas 324a through 324d, respectively.



increases the reliability of the data transm ssion.
The interl eaving provides tine, frequency, and/or

wapasHosas2di versity for the code bits. The scrardit/usag)4/038198

[0047]

[0048]

[0049]

[0050]

[0051]

codi ng, and nodul ation may be, perfornmed based on
control signals provided by controller 330. TX data
pr ocessor 310 provides a stream of nodul ati on syrrbol S

[ 0045 P AocPeh Al sy md Sl Blsa i S o freeis Migrapsmited
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I r downl i nk nodul at ed

g?g{% %ﬂh%k%égﬁ ?ﬁt%ﬁg -E?%r (?Sllgh 322d are then

trans mnt REdddta processor 3d0trecenas andddeniutiplegds tB4ebovered symbols

respectively, [0047] At each user term nal 1E one or

FREP tGIF SERRFNARSRED GaBRAIY e KFereppYretivBels Johuensih kransport
R DY oF G MDA R R ERY S QAP A0 PINERA Sprovide
déebdeddata fdettmdmﬂaamm Gﬁmnepie r¥her dﬂ;oglﬂcbdais §om«gach transport channel

ARSUPIE rEmere Dar BB e R Ereet oy PR e provided

RS 2844 §ak 336 fort fRBgd I & I on& DA %‘0 fBf ﬂﬂﬁéﬁpﬁees@m gl he
received synbols fromall denodulators 354 to provide

r ecov Epethes§ading, ahpichhactive usert terraimak 143, RRespatial processor 360

Eﬁﬂ%k‘ ?an es %E@iglwﬁgglg% ong[Xm cﬂgm?e‘f 3813: 1nPciq'{ng 1Pn g( Skh@%SI may

rocessor recelves an t he

ir&hﬁiéejhem& yéspohse dstiinatek hetdivd’cESNREtan‘dfsdd’nanB}SIQTata processor 370
channel s. The recovered synbols for each transport
BRANME DERyide dhe At Oéewﬁlm@aket/é@mﬁ E9esd en he downlink. A

?ﬁ&ﬂﬂl‘éﬁ 386G ekeflRs Qﬁ@@?e}n%gl ﬁtQtegeC‘ggnqgoﬁ %ﬁ&"ﬁfedp erﬁxﬁé status and

t transport channe dat a
tletamsnpesr the cfbaibadi infierynatiog ltol e sere bavie teetdhe paodseponhat ﬁhe feedback

R B D b e oA ehor 2
f)ﬁ:%erft}l rcbﬂtﬁﬁoﬂ{d)&}e 8% 89molIRd@l1atory 334)@and @WRdrhitkd v one or more

each active user term nal 120, RX spati al processor
agoniag 30 A backatottheradeess pa- downl i nk t o obt ai n channel

7 eepofbacdel PRP 40 Pemrofrea FREG) R ERRERy amennas

B2 A cRARANlafE Ay @ clutdoR 1301 &R ﬁrb@:sSdcﬂS;USn RiX §achl processor 340
packet/franme recei ved on the downlink. A controller

slscbalr B&edaja Bropersorfiznine cospleraentaydnanner Bhthairerfosmed at the user
REmiEE/ The TR o09¢:Bd B information is then provided to controller 330 and a

scheduler 334.

In one embodiment, scheduler 334 uses the feedback information to perform a
number of functions such as (1) selecting a set of user terminals for data transmission on
the downlink and uplink, (2) selecting the transmission rate(s) and the transmission
mode for each selected user terminal, and (3) assigning the available FCH/RCH

resources to the selected terminals. Scheduler 334 and/or controller 330 further uses



determ nes the feedback information to be sent back to
the access point. The feedback information is

weemsessed by a TX data processor 390 and a TXPEpPE$1084/038198
processor 392 (if present), cpnditioned by one or nore
nodul ators 354, and transmtted via one or nore
antennas 352 back to the access point. [0050] At

access pojnt 110, the transm.tt upl | nk signal (s) are
Pleaieh t5 aNETIhTcaot) HHBRE fiabdngy rRaRBIsEBID for the
gl%%ess fREOGSHARY s ARsiBY. spatial processor 340 and

n RX '

ata processor 342 in a conplenentary nmanner to
[0052] t hat Aemicntimesil above,renumsher of sarvicesadnd appbcatoneweryde supported by

fe information,is.then provided.to controll

AR LA, i ol B BoR hagiud Baf i G Tor the MIMO
e udRiem 3¢ cHﬁ?_SvaH@ﬁs frpRabsrclath.nf DABIRLT GBkst4h BRIASIAM set of
a nunber of functions such as (1) selecting a set of

rarsport shannels andfatso paevidesta byivs WEsesipbAN &1 capletrarspartichynnel.

and uplink, (2) selecting tlf. lggansm ssion rate(s) and

the transm ssi on nbde for each Sel ected user termnal,

andTesnspadssélgmnes t he avail abl e FCH Beddripgiomur ces to

the selected term.nalls Schedul er 2334 and/ or

3328% glg |)C E%H%gc gﬁheeﬂsgtébxmwwmmpbﬁtq@a@mit@i%@nd piyptem
in ro [ 1 §sion for the
processi ng of |the dow\gﬁaﬁgt#?g)n@%nugs‘%?%ﬁﬁhzﬁ%%2] As

ment i oned aboye, a nynked bpthesRtass pomt &dllcepRlresbatde®Bh the

may be supported by fhe M MO WLAN system and vari ous

%{9 g\?% %E’ ‘t6 " hannel s~ mayowaligeand aplinkp rThe sesongeg jathoghtian may be
ar 1y i O HRES R 3 14

RRaENPl ary 9 e]t:é"‘%\?II t ?grrgéport ngifar%ﬁéﬁg %ﬁ% %Sggb A5 fsed to

provi des a brilef des¢prptidecatkhowledgmbnttfoamsgsagts received on the

by the access |point nsmt pilot and system

Br oadcast chamnmnel b ; _ i
; el Bl REeSiceess ?o{ng?o chi’gfmt user-specific data

termnals. Use¢d by € access poln a cate
resources on tthe downpito the vaerdemmihals land pbssibl e 8 oefereace (pilot)

| ocat | on y offward control FCCH perforned on a
Founuds)eTEbm B o | Uaiehy e e mraln RE ) Pyghacn. May
acknow edgnent for mMaga®ewsdEne BrEsHAR rh& R to send page and

broadcast messages to multiple user terminals.

channel . Table 3 Tr a;lwzzpo channel s Description Used
Aed
f

1

Random access RACH Used by the user terminals to gain access to the system
channel and send short messages to the access point.

Used by the user terminals to transmit data to the access

Reverse channel RCH | point. May also carry a reference used by the access

point for channel estimation.

[0053] As shown in Table 3, the downlink transport channels used by the access point
includes the BCH, FCCH, and FCH. The uplink transport channels used by the user
terminals include the RACH and RCH. It should be recognized by one skilled in the art
that the transport channels listed in Table 3 represent an exemplary embodiment of a
channel structure that may be used for the MIMO WLAN system. Fewer, additional,
and/or different transport channels may also be defined for use for the MIMO WLAN

system. For example, certain functions may be supported by function-specific transport



RACH. Used by the access point to transmt
user-specific data to the user termnals and possibly

wa2mehsssence (pilot) Forward channel FCH used ByT/URm04/038198

[0054]

[0055]

[0056]

[0057]

[0058]

user termnals for channel esfjmation. May al so be
used in a broadcast node to send page and broadcast
nessages to nultiple user term nals. Random access

ed by the er termnal s gain acc s o, t he
B rertiloh el et oL HAE e ATl Shaelse, hus, o
aemasISstieiuids. witlh afeldht k&S of &ﬁﬂspbardmhmﬂall§mb9 bt ldefidd dnd used -
data to the access Reverse channel RCH point. May al so

theMIME WEADY xstam,ithin Big scope efdbe yepiéomt f or channel

estimgtio h T

transporlfmceﬁanneﬁ?ﬁlé USe EWH} kgbeacge?élgg%%ro{hﬁtqranﬁ%? %annels

tpeeifRGiramé Gichittund Jsetor EBBGMINID WLAN &S is débaﬁi&ﬁi 6n varic

used by the user ternminals include the RACH and

factoshgighgs for pxaroR)e, Qb&’hé@?efo‘ﬁ% saRe PT differgnt fq%ueancv banggrare us
r t I t

LA [ BOTRIE an VAR B @F (RO rhMiOIBHLE sehdr P HEERR mfipier

tenspegdhimorlstthgethdrv| O WLAN system Fewer, additional,

and/ o dlffer nt tra rt ch el.s al sp be )
et | iy O A0S YR AEArpegy o dAvhRg and uplink may

&z&?smtsd off afffe@éﬂ% phidas bF Qrﬁﬁn{é%r@emﬁy BWl&?gu;hé’xmg (TDD). If t
functi on- SpeCI i C transport channel s (

freqiengy bpodveﬁrecmtlalde,, tham dhfsylﬂwnhﬂaﬁn@ iuthlammfae'l lg,e) fransmitted

structures di e ts of
bt B R AR e o Sl
WLAN Byis be) TRD! dHdNFDDE tisC aRespoit dhhﬁndmvrﬁalytbdi)ﬂ}ult[;@@(éé] togett
A nunber of frane structures may be defined for the

pying §pwsrdivigien Apdfiplexigg dEPM)e cq’mlssanmehtla}eélqu%) frequen

QS'E: Mﬁmmp'(i)/e? %gzgﬂ%l%%?;%) on df%ﬁer tgéacglgra\ﬁ?}gérf:cﬁﬁ%lqrs Assign

o &fdeffepht poregneicy ffamadsFm €DMS, thertrankport olrinelskarartchnsmitt

upl i nk and (2) the nultiplexing, sch
ﬁ%wnﬁm&gv pEARSPeth £HARTES it 3@ figed Fb@s@%f%f@t Ghimpelizati
t
o %ﬁ%ﬁ?@ﬁz@ P B S m DRl JBcSYEDMIO ke ¥
EBMhath tranghiovti chaomel dsi pssegried @ diffo®nt pottion rof dloe frequency band |
E}gq?ﬂi are avail able, then the downlink and uplink may
ansmtted different frequency bands using

frequeRkly 4disw ti eBrislistrad feuctirBhat may be used to carry the transp
channels. Each of these frame structures is described in further detail below.
Table 4
Shared frequency band for Separate frequency bands fc
downlink and uplink downlink and uplink
Time division TDD-TDM frame structure FDD-TDM frame structure
Code division TDD-CDM frame structure FDD-CDM frame structure

FIG. 4A illustrates an embodiment of a TDD-TDM frame structure 400a tt
may be used if a single frequency band is used for both the downlink and uplink. D:
transmission occurs in units of TDD frames. Each TDD frame may be defined to spai
particular time duration. The frame duration may be selected based on various factc

such as, for example, (1) the bandwidth of the operating band, (2) the expected sizes



[ 0056] For both TDD and FDD, the transport channels
may be nul ti pl exed togetl using tine division

waoredosiofasexi ng (TDM), code division nmultiplexi neC/CEAP4/038198

[0059]

[0060]

[0061]

[0062]

[0063]

frequen division nmultiplexing{FDV, and so on. For
TDM each transport channel Is assign to a different
portion of a frane. For the transport channels

e TR s aerPggprhc %g?lléy@fbfﬁ' i Rl deigeBge] Hcdgaer fame duration
fafpréViad R dubaf ddsyst HERE ek, RngQdRarkd MindtioN iy del RbR efficient
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c hannak shovaR6hFIEf. 4iA)eaéh TDDartd EdhBelititi brfedd@SG dowadink phase
in further detail below. Table 4 Shared frequency band

pst arsaplinkaphase.r Ehe davplinaphase f%fuebmarﬁkormddn@pmrqq isegments for
T,
ﬂi%%%’f: @?@E‘%ﬁ@ﬁ@% C;;?T@%ét rﬂé{:: uré F@?[ %lefdsllégz he uplink phase is

RisbeCPphtitionstinsd twie segreentddr Chivivis apinls transpbitrohafiddb8the RCH
FIG 4A illustrates an enbodi mrent of a TDD TDM frane
W4 RAE e 400a t may be used if a single frequency

band The YSSRerk Fbr Q&Br}rz{rllgﬁolrg emnhpﬁla?%@ ARk o hQ!fe %gler a fixed

transm ssion occurs in unhits of frames. Each
fluratien mary a bearchblei darition @palcatpanhtangmlfmmtﬁrme dar framen. In one

PRBe T T PR e R AR Sk e Focn
POE ROH) And RNCH 6edmdi€ar MBRAddRE hale estidbRe dilPhforsor t he

transport channels, and so on. In general, a shorter
f r ame Theisegment eryeaph danerort ekpnselimas| @ygsedkméw ong or more

h %'i dzgtg gﬁrﬁs git?]@gg 58 hgpﬁlanlg %nglf fIh ‘ftﬁ Qltlb dn’ﬁg sgcr)]wn in FIG.

may rep§esen a snaller rac

QA & B€H PBIEs trhafsrained e Giekit ﬁ@ﬁlent @30, an THITHPDE 1sl”t?eﬁlsmtted in a
duration of 2 nsec. [0059] shown in FIG 4A
195009 pegment 420-138d 98% OF mpsﬁq%%HuPRI& ae YanFmitiad imp Hw S&&laent 430

8fthE RbbvRliniP Bﬁ-fs@ H}ﬁe qﬁl\{‘ﬁﬂ nt s ?%? n{oaei{ﬁﬁ ?BU& ﬁrans&mtted in

partitioned Into ree seg or t
a faurtpsgmeahddhandsone othmoBGRACHIPBIUs and trii@irhittddhen a fifth segment

[ is further partitioned into two segnents
#g(# ﬂﬁ%%%‘ﬁﬁ nk transport channels - the RCH and
RACH. FEARO6QIructhie 360 B redefifs BAE hirfah H8ANRT 6f ‘ﬂ’{ba'@ﬂﬁ&us transport

may be defined to have either a fixed duration or
clannels |vethd p kDB rframat Thigrarangergent fcan Pro vidgreertasn bcrmfrés such as

}er&ugerhe delays for data transmission on the downlink and uplink. The BCH is
transmitted first in the TDD frame since it carries system parameters that may be used
for the PDUs of the other transport channels within the same TDD frame. The FCCH is
transmitted next since it carries resource allocation (e.g., channel assignment)
information indicative of which user terminal(s) are designated to receive downlink data
on the FCH and which user terminal(s) are designated to transmit uplink data on the
RCH within the current TDD frame. Other TDD-TDM frame structures may also be
defined and used for the MIMO WLAN system.

FIG. 4B illustrates an embodiment of an FDD-TDM frame structure 400b that
may be used if the downlink and uplink are transmitted using two separate frequency

bands. Downlink data is transmitted in a downlink frame 402a, and uplink data is



enbodi nent, the BCH segnent is defined to have a fixed
duration, and the FCCH, FCH, RCH, and RACH segnents

waemsdefsened to have variabl e durations. [ 0061CTVhg2004/038198

[0064]

[0065]

[0066]

[0067]

[0068]

segment for each transport chghnel may be used to
carry one or nore protocol data units (PDUs) for that
transport channel. In the enbodi nent shown in FIG 4A

a BCH PPU is tr mtt i irst. segnent. 410, an )
e & vpliidaes 4020 nBahapisiiak3BE fehbk agie Aube defined
R6pda a 'ﬁﬁftﬁuﬁ%n‘f’@ﬁﬁraﬁ&ﬁ_(&.gg@mséé)?deﬁsiﬁ)ﬂlihitﬂl,dthe downlink and
segnment 430 of the downlink phase. On the uplink

phlagefraroeremay berdefinddQie apessheasamer qugaiian andemay further be defined to

N R LN e ——

hivgedli &I rRt)FtamECbdtneardéiGhay A8 BSedet ForoRe dawhRmgaTERuslink.
f the various transport channels within a TDD frane.

(0]

Thi s AsrsheneieRIC.ddh the dowrlinkcisame isnpasiatieredtistodthees sggments for
duced r.aNShh SSj 0 e..d i .

LRGHES o8 IE reltadtt SRyt RE T S0 R s BTG im0 two

fogaiemtsSfonthe tivb upiink trasspepthemnefsar Biesegmsntt foatadieyanbgort channel

used for the PDUs of the other transport channels

Y e S hEYe T e Shenape peeT, B4 Ghipacpig carry one or

pﬁug@@rthgt tfaﬂgédrﬁéhahﬁélpur ce allocation (e.g.,
nne

channel assig i nformation indicative of which
user Irethgiendlodhenaskowie s fiatdl) thodownlpik/isandewarriesk BCH PDU,

dat F and whi ch rm.nal (s) ar

iyl BHE, o, BRSOy FRET TGO Sekiknd 19 430, and 430,
teRfectivelye Mhe TiphK fraf® cafdled Ohe dPRoldRCHRIDES aid bid siére RACH
{r;g&al sO be defined and used for the M MO WLAN system

3in sagmentspd4( [apd 1458 sespactivehb o dibie atraggement mopy. provide the
! 400 ' . o] '

LA A5 0, AT B8t oo
frame e icyired atgalsoevdeifined asthiisedifer the MIMO IWEAN gys@m, and this is
downl i nk franme 402a, and uplink data istransmtted in
Withinghe sgope ohthe IAEPHONEach downl i nk and uplink frame
My berdefit . ¥ .
T SPiGEIC s SRR 7] PRy B s
that indy hilsantes usaly ifb thedddbwnlgk tand hgpliek t dve tspnsmitthdr asing rseparate

d furth be defi ned be ali d at th
bdsagy vatds | Blunfed Shiarrey b rro it g8 A S gk g d0da, and
0PN 88R8khy( be Gransrittbd §h Jan U AR fRARNA04H € ThEBIOVAIRR £ uplink
used for the downlink and uplink. [0064] As shown in

frumes w@y be defivkshinlhiavk thersame dugatioa(e-B+ 2onsse) 4n dlignpg atethe frame
ﬁ‘??‘gl n%ss for the three downlink transport channels.
e uprrnk franme is partitioned into two segnents for

the twe shpihnl FIGanKRQahé thleaddeintink thesgeg oRdiinelsOdre transmitted
each transport channel may be defined tq have a fixed
enncygenthplie Ber dawink fpaeqrgndpthey 889 YRINK, frRYSPgHe Chignnels are

transmitted concurrently in the uplink frame. For CDM, the transport channels for each
link are “channelized” with different channelization codes, which may be Walsh codes,
orthogonal variable spreading factor (OVSF) codes, quasi-orthogonal functions (QOF),
and so on. For FDM, the transport channels for each link are assigned different portions
of the frequency band for the link. Different amounts of transmit power may also be
used for different transport channels in each link.

Other frame structures may also be defined for the downlink and uplink

transport channels, and this is within the scope of the invention. Moreover, it is possible



nore PDUs for that transport channel. [0065] In the
enbodi nrent shown in FIG 4B, the downlink frane

WO zmsmiss7 a BCH PDU, an FCCH PDU, and one or neCEBUS20b#/038198
PDUs in segnments 410, 420, andjg30, respectively. The
uplink frame carries one or nore RCH PDUs and one or
nore RACH PDUs in segnents 440 and 450, respectively.

Thi s ar.rangenent rovi de the benefjts describe

Booe RGN Bt al BimRartins b ShaRvplox) afif S, For example, a

Orpavi-paddd Tl fstradBreSnay Welised foRheliGwnlk SRf L nasvaRfed frame

used for the M MO WAN System and this is within the

s stopurofmaythe used Enttheowplink0066] FIG 4C illustrates an
o060l 51 BEOtse SuBAme e it el horied AV afe ed to send

t KaisiR fyp&d ofl SafagarkE Payabe chie@oriIACHtd aWwd SgrolisiMokiikon transport

data may be transmitted in a downlink franme 404a, and

uphanirls aad dediefedsanspam shgmnelsd i n an uplink frane
04b. i |k i
[0070]4 %Hg cgﬁmghfr}é}s?% %ghlléerﬂ( 15 r(ﬁnlgg : ﬁ%{g@lgtr glgﬁ;q/'eﬁﬁgltd& Qhe BCH,

have the sane
t RECH, ameé RYOOHd dFliees trahpofi Mhakiels mevused o kérd datfto bheeceive data

t hree downli nk transpor nel transmtted

c HRELFUE RS ysqrﬁewaalgoﬂﬁﬁfﬁﬁﬁﬁngi&ﬁrmnt eTARBEs Pykhe access
t B@iﬂ?ﬁ’s‘?ﬁé the ARREHSMABAE b UMbk fle RATH ELERY drdnshi?td ¥y the user
uplitnk frame. For COM the transport channels for each

| tembaingiseusinghthe rbehinzseettingimddediiff fuppemed b theruser teaminah. The BCH

d whi b | sh d h I i_abl
SPEBr R P s e AR5 RiscRe o nE bR IR BY 5 A 1e28NE and process

f HRCBCHNGitKddDahy addiflosd iffdrmkiiesn. FRMdeddtided iR AfoR® tétails below, the
channels for each Iink are assigned different portions

oFCOResypperuaHEpleyatss t¢ allow Her grepter efficiansy e dach ittt @ “rate set”
0 r 1.1. u r. cliff .
el LSRG Tk PRaLSaP ok S8 g o pariculr
Stiodakatioeschemi¢. al so be defined for the downlink and

ransport channels, and this is within the

i nk
(007115 Cope BhE CRUCHEG JIATTBH CREFEy&h OF erRtodBe; Bicbids i dFCH and
dkg;f}ﬁr Fhlsel VRS orPEthn@ﬁearéBBHHz{lt}f @seBQ? skﬁtﬁug@.vggéam& data to or by
and upl Fo a TDv

pl 1 nk. exanpl e, ase rame structure
mepechie wee ttrhorals h€ha 5@l amkREHdImay GBMybarsiedlly mHowmted to the user

structure may be used for. e | i 0069] .I n one

o e PeetRa PaCas artiaike B Ui meodn) becsEdiy @ broadeast
apRAY ESEEnH QVERBEY, Ak, AHE blokREst HesshdbatoARE usdYerBfinals. In general,
categorized into two groups: common transport channel s

atg evedicedt paget anthbisedeast mepragess are[ lompOttefpriar gaans user-specific
t?ﬁggg%etlzéﬁannel s, in one enbodi ment, may include the
BCH, )

[0072] FIG. § illustrates an exemplary transmission on the BCH, FCCH, FCH, RCH,
and RACH based on TDD-TDM frame structure 400a. In this embodiment, one BCH
PDU 510 and one FCCH PDU 520 are transmitted in BCH segment 410 and FCCH
segment 420, respectively. FCH segment 430 may be used to send one or more FCH
PDUs 530, each of which may be intended for a specific user terminal or multiple user
terminals. Similarly, one or more RCH PDUs 540 may be sent by one or more user
terminals in RCH segment 440. The start of each FCH/RCH PDU is indicated by an
FCH/RCH offset from the end of the preceding segment. A number of RACH PDUs
550 may be sent in RACH segment 450 by a number of user terminals to access the

system and/or to send short messages.



FCCH, and RACH. These transport channels are used to

send data to or receive data frommnultiple user
wotesniseelrs. The BCH and FCCH can be transm tt @dThis2¢04038198

access point using the diversijty node. On the uplink,

the RACH can be transmtted by the user termnals

usi ng the beamsteering node (if supported by the user

rmnal). The BCH can b erated at a known fi xed
(00731 ate 95 aneamhadimens oo ReHilhared B Hicr Ce1ROIBig transmit a beacon

R%e t
CHREES B gPEE o et AR 1180 LAHORIEL b o
msledi bp Ith}: mszet esmimlsafol awyuifosystpretmarg afd ﬁr@qten@}y Tiea®AMO pilot is

% s s 3hni "Oma mbe e ey d | t0 ad by the access point
d’éF ¥ %P LJHEIPAS 0 CHMUB dfih & R
p.ﬁi"tén'nﬁéjhlﬂf tHER B R brh tOfna’ C hﬁﬁ%yst[aﬂlogzﬁima—tﬁﬁ ﬂ)@éﬁ d)g Q&r%ils attrlbutes of

transport channels, in one enbodinment, inclu
ahel dézmlnkrmlseplmkar@pmmsxoohaﬁm@nmlfa smcrﬂm dl;rau@éd)fttbe FCCH,

fﬁf% ﬁéﬁﬁi Sﬂ%ﬁ?@%&egﬁén ﬁgtég‘f }?é‘i}l e%g%/ rﬁn& g#ﬁsameters that specify the
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[0074] rpde T Grefi IBW%?aFFéaﬁj‘ ephgdimennel BCSAE P&%Hlﬂes@a@eﬁsembodlmem
ﬁngﬁﬂ'J 4t16r | Qs Sy Heﬁ}nglgg)%h?cln 5 1§ d%. ﬁ{egﬁgg poRi%g%’lﬁ Preamble

broadcas rressa es are transmtted
usetiers SEE fufriher thetwaleon belenFfildt p{n@ﬂﬁﬂlZF&inGa MIMO pllot portion 514.
il ustrat es .an exenpl ary transm ssion on the
n fl3carpesp b%aqan Ridetandhaa figrd desatienf frcra #sec. Portion 514
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trecaret despitdt ¢rapyaitied feoml cagh antenpen digfrent sets of modulation symbols

400731 | d t, the BCH i db
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[0075]1P1 | Ot , Inahe chibdReNDAhe BEEMesshge tdtfledSRtent %ﬂﬂgﬁlﬁdtﬁm information.
The beacon pilot is used by the user termnals to

akaple  Hsts gher waniobs fipldy forsa eﬁ?l@ala@hBQH mesagy fomps | ot i s
used by the user ternfg,sst opesf iBhLE:t he M MO
channel forned by the access 00|nt an ennas and their

bWn antieelasrs. The| $xagwhn| paraneters specify various
! tPrairErlljlgtii Noafmes (bits) Description
Frame Counter 4 TDD frame counter
Net ID 10 Network identifier (ID)
APID 6 Access point ID
AP Tx Lvl 4 Access point transmit level
AP Rx Lvl 3 Access point receive level
FCCH Length 6 Duration of FCCH (in units of OFDM symbols)
FCCH Rate 2 Physical layer rate of FCCH




WOWgiesa529 are vari abl e,
specify the I ength of each of
current TDD franme are sent
illustrates an enbodi nent of BCH PDU 410.
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[0077]

t he downlink and uplink transm ssions.

For exanpl e,

since the durations of the FCCH FCH RACH and RCH
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e ‘Qsebropdeast messpgascahomFEHV MO
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ormna

RAC3 t he varl ous

fields

fm’r RACGEX e¢ipoalat ghfeht s6ns 6@ EEH

format. Table 5 -| BCH Me

_ ssage Fields/ Length
Dégléﬁ“ﬂt‘q‘gﬁﬁm&ﬁarret er Na €8f sept TDD

w‘éléfmm HEpghno

counter—iNet 6J.U

R T Db 6 1] CRCane P e

I /-\ L} 0
AcCcCess poi n?ﬁtr?éasggr%

eMeBitAP Rx Lvl 3| Acgess
enqgth 6 Durationl of ECQ

P8l Bits foe eenvRutlBPéncb&H

g (| nunits of CEDM Q\/nrhnl Q\
FRcyerwRdt e 2 Physi pal 33 ay

eRe&eaweé for flmcHSlCH Lengt h 9
t-att+om—of—FEH—{tn—untt of—EFBM-synbots)—REHtength

9 Duration of RCH (in units of OFDM synbols) RACH
Lengt hrie EdmRtCountfvaldGhhy b8 ubkd foSsyathiBNeE vatiehsSprocesses at the

access point and user terminals (e.g., the pilot, scrambling codes, cover code, and so
on). A frame counter may be implemented with a 4-bit counter that wraps around. This
counter is incremented at the start of each TDD frame, and the counter value is included
in the Frame Counter field. The Net ID field indicates the identifier (ID) of the network
to which the access point belongs. The AP ID field indicates the ID of the access point
within the network ID. The AP Tx Lvl and AP Rx Lvl fields indicate the maximum
transmit power level and the desired receive power level at the access point,
respectively. The desired receive power level may be used by the user terminal to
determine the initial uplink transmit power.

The FCCH Length, FCH Length, and RCH Length fields indicate the lengths of
the FCCH, FCH, and RCH segments, respectively, for the current TDD frame. In one
embodiment, the lengths of these segments are given in units of OFDM symbols. The
OFDM symbol duration for the BCH can be fixed at 4.0 pusec. The OFDM symbol
duration for all other transport channels (e.g., the FCCH, FCH, RACH, and RCH) is



Duration of each RACH slot (in units of OFDM RACH Sl ot
Size 2 synbols) RACH Guard Interval 2 Guard interval

warooshsssend of RACH Cyclic Prefix Duration 1 (Bet/U82004/038198

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

prefix duration "0" = page nmegsage sent on FCH Page
Bit 1 "1" = no page nessage sent "0" = broadcast
nmessage sent on FCH Broadcast Bit 1 "1" = no broadcast

RO R, AORBNERGE Selepiod Fao0 N n Gl B ke g ionthe Cyelic
PRIk [$dR%tidPrGRCTHAFUEH Rhtetfiefd REIdai¥e sadR ukad ForPhd BCEH for the
Tail bits for convol utional encoder Reserved 32

Kozt T8 framef ut ure use [0076] The Frame Counter val ue

cvos i 8P dARACRE TSk e SFRRER e bBn, which i

g@é@ﬁmhm&gofqmgﬂ sI6eV @he @Qfltion M dacdtORATH s1b¢ i‘srgaw@. by the RACH
count er be implenented with a 4-bit counter th

moaﬁszeafm%@ma umltﬁ |0§ QffMtsymbpls. j The RAEHE Byargy nfqﬁéalsft% fndicates
at%%%q[:rggﬁglfe enatﬂ I:SSF 31’&%‘* 'Hoe(‘ ranM ?lk)é"%mlé l%f tﬂlscgl Ca?eéénent for

tﬂeenexdEDlef-amH (I D) of the netvvork to which the access

poi nt eI on ield.indicates the ID of th

acces? A %giim f“i’ffﬁr?ardé ihdneicats, whether Qs Bet page ‘B??dages and

ﬁ%a@%sﬂ-fﬁlassfa%&l ASpddtidbsahR velify ﬁﬁ%bm FC‘,‘HHW fﬂetcuP[‘éH?TDD frame.
[evel and t desired’recei ve power | evel th

Abesestvpdhitst mawebpemtl independditly desicadt TIéEemmepov@he RACH

LB PR SIS S s Rl LR snt o e

RATH Iy prifeI DIB R@kdRs aibtiig@ant &gk IFOATR hdﬂile icOgeRamD e,
| engt hs of the FCCH, FCH_ and RCH segnents,
r espe&he ¢RG fielgncludes & GRG welug ey the gpre BeHomessage. This CRC

valt ?gﬁ%fﬂ%géﬁ‘?y n@g?@%ﬂﬂ@ﬁﬁﬁ@ RRITBIY Sndther He' fllelvld BCH

message is decoded correctly or in error. The Tail Bits field includes a group of zeros
used to reset the convolutional encoder to a known state at the end of the BCH message.

As shown in Table 5, the BCH message includes a total of 120 bits. These 120
bits may be transmitted with 10 OFDM symbols. Table 5 shows one embodiment of the
format for the BCH message. Other BCH message formats with fewer, additional,
and/or different fields may also be defined and used, and this is within the scope of the
invention.

In one embodiment, the access point may allocate resources for the FCH and
RCH on a per frame basis. The FCCH is used by the access point to convey the
resource allocation information for the FCH and RCH (e.g., the channel assignments).

FIG. 6B illustrates an embodiment of FCCH PDU 420. In this embodiment, the
FCCH PDU includes only a portion 520 for an FCCH message. The FCCH message
has a variable duration that can change from frame to frame, depending on the amount
of scheduling information being carried on the FCCH for that frame. The FCCH
message duration is in even number of OFDM symbols and given by the FCCH Length
field on the BCH message. The duration of messages sent using the diversity mode
(e.g., BCH and FCCH messages) is given in even number of OFDM symbols because

the diversity mode transmits OFDM symbols in pairs.



OFDM synbol duration for the BCH can be fixed at 4.0
nsec. The OFDM synbol duration for all other transport

wochesiossbsy (e.g., the FCCH, FCH, RACH, and RCHPCT/US2004/038198

[0084]

[0085]

[0086]

[0087]

i svari abl e and depends on the,sel ected cyclic prefix,

which is specified by the Cyclic Prefix Duration

field. The FCCH Rate field indicates the rate used for

the FCCH for the cu TDD franme. .[ 0078
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g2k [0080] The CRC field includes a CRC value for

the entire BCH nessage. This CRC val ue may be used by

the user term nal s toTadeérmFCEHWNEesdage t he recei ved

I:!f‘l—l ARS-Ssace |c- rcr\r\rlgrl corroectl vy Ar 1NN Ary Thao TAail

\—UUM A" A" AYAY A ViI'T Cutll y Ul LI | ol T Ul rre AT T
Bits fIT‘%lFl'éf' i ncl 4d “gﬁbroup of zeros Lﬁed o ofeset t he
%\fg{gH{érWheser
t he

)t a known state PR end of
message.| [0081] |As shown in Table 5, the BCH

méslEage i ncl udeqd a toot al| Mimb&®f BE mclullhe sethe FOGH tressage

nrn\l hn franem ffnrl \A‘ fln 10O
one enbodi ment O Iﬁh‘éfo%ﬁ‘tﬁ%‘tel‘?né‘?m% ﬁ@i@uﬁ’é@éage.

BCHTTESSage f ITEUSER pLT Tewer, addrtional,
angf%)re different| fi gl ds lfa)\(?so be defi ned and used,

avAQms is witHin the scmm&s(gﬁedhﬁhenseemémﬁﬁnl [0082]
ln one enbodi e

: t —the qccess point may allocate
reeripl Eieddst or  t HedEorH AndCoutql faldg f@féﬂlamreé%ﬂm@

TheFCCH TS TUseyg by 'Lile T
rpﬁgg{gqﬁtsal | ocat|i vgﬁgmé dar na‘éi?oﬁ %rﬁé)? éﬂléve e‘\’/ei@%wﬁﬁ(\!rdd f&%PM
(e.g., the chanrlel assi drsygiboB)in u{ecmeﬂ{ nhds6age6B

t of ECCH PDU-420 lnhthis

i1l ustrates an-gnbodine
drlRedi nent, t he |[FCCH PDU ¢lﬁ€|vawé§oroth¢y0§fbmeﬁsasﬁ 520

'T’a{ll A FEeCHeSYage . Th Al Eer

difa?idn that can changeg romfrarre lo rane,

dependi ng on the anmount of scheduling information
being carried on the FCCH for that frame. The FCCH
The N_IE field indicates the number of information elements included in the

FCCH message sent in the current TDD frame. For each information element (IE)
included in the FCCH message, the IE Type field indicates the particular type of this IE.
Various IE types are defined for use to allocate resources for different types of
transmissions, as described below.

The MAC ID field identifies the specific user terminal for which the information
element is intended. Each user terminal registers with the access point at the start of a

communication session and is assigned a unique MAC ID by the access point. This

MAC ID is used to identify the user terminal during the session.



message duration is in even nunber of OFDM synbol s and
given by the FCCH Length field on the BCH nessage. The

wodwosisssr1 of nessages sent using the diversit POTIt004/038198

[0088] speC| flihe Gopteo! hicdds ars used&o

(e.g., BCH and FCCH nessages),{s given in even number
of OFDM synbol s because the d| versity node transmts
C]:DM synbol s in pairs.[0084] In an enbodi nent, the

can be transmtted ‘Esm our pr;) %ésgle rateﬁ% i-ﬁrtg’e for th
él‘H’nql‘Dlyl FIB n 1or the

Rer {%ijrhﬁﬁf %gd kAi/e H&%ng% '8%1'\&11’&»1‘ 'ﬂ{edPthlﬁ{'%lé%ld includes a

nmessage. CCH rate Corresponds to a parti cul ar
csofffé;lﬁrlaMmendofapqddnigl sl sarthatoblel bedrald lengthefthe [ACH sessage is an

f u%éﬂ&r%l% W I’?E &3@5%3}4(‘3&3%8&;&% bgﬁevallgrthat may

el dse@ By ih@flﬁéﬂ?érhﬁﬁhl@ k& UBREfink | VASother BRAS r}eéen\te‘élr FREHOMessage is
el enent ‘'may be associated with a specific user

tdemdedactom:ndiy rmym basrars edihe daprBus dield imcbidamizewen used to reset the

RSP e Rogh G Wy e pAH AETCCTR S RER, 8 of these

ffﬁldsaiae &e@eﬁpécﬁhyfuﬁﬁzﬂdefﬁﬂ%a@e format. Table 6 - FCCH
Message Fi eI ds/ Length Description Paraneter

[0089] ( b t s)A NEbE ofjiEpERISgPN Magles e supRayted rli’ytthF’eMiw-IWLAN system for

[0090]

[0091]

esﬁé%%\ ELECH ”Js‘l\%/k%‘é%kq& ?gﬁ@‘imﬁore%ha b%‘f k&tHifl maye active or

assigned to the user
tldie rduriag a@nheroﬂbn FiThbslsa dB8ntwr of 2ypEs of 1B laref defindd férause to allocate

assi gn ad bits to achi eve 0
ﬁ%ﬁé@i&mswggﬁﬁ Ciglzrst YR of BB o, DI lFts g6 eShspplary set
eCRC val ue for the FCCH nessage Tail Bits 6 Tai

b| ts Tor convol utional encoder [0086] The NJE field
i ndi cat es t he nunber BﬁblﬁﬁfoFﬁﬁfﬂﬂhTmeérrents i ncl uded

0 £ P

] -
I 1 l IIC u:':oaagc DCIIL I 1 l IIC ot CIIL ILJLJ —-aire- Ul

f;m fon el ener inclyded in t W
massggg thﬁts% Type flgo& ndi cat gs the palrijt%fc’é;r ar
type of fhis

0 48 Diversity Mode Diversity mode only

) - Spatial Multiplexing Spatial multiplexing mode -
Mode variable rate services

2 48 Idle Mode Idle state - variable rate services

3 48 RACH Acknowledgment RACH acknowledgment -

diversity mode
4 Beam Steering Mode Beam steering mode
5-15 - Reserved Reserved for future use

For IE types O, 1 and 4, resources are allocated to a specific user terminal for
both the FCH and RCH (i.e., in channel pairs). For IE type 2, minimal resources are
allocated to the user terminal on the FCH and RCH to maintain up-to-date estimate of
the link. An exemplary format for each IE type is described below. In general, the rates
and durations for the FCH and RCH can be independently assigned to the user
terminals.

IE type 0 and 4 are used to allocate FCH/RCH resources for the diversity and

beam-steering modes, respectively. For fixed low-rate services (e.g., voice), the rate
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Various | E types are defined for
different types of transm ssions,
[0087] The MAC ID field idendf/Us®04/038198
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diversity

REIE PrEaBRA T pecer | N

O Mpde

RUH HicARIbIHzdBE ©OFDM symbols)

RCH Rate

4

Rate for the RCH

RCH Timing Adjustment

Timing adjustment parameter for RCH

RCH Power Control

2
2

Power control bits for RCH

The FCH and RCH Offset fields indicate the time offset from the beginning of
the current TDD frame to the start of the FCH and RCH PDUs, respectively, assigned

by the information element. The FCH and RCH Rate fields indicate the rates for the

FCH and RCH, respectively.

The FCH and RCH Preamble Type fields indicate the size of the preamble in the
FCH and RCH PDUs, respectively. Table 9 lists the values for the FCH and RCH

Preamble Type fields and the associated preamble sizes.




5-15 - Reserved Reserved for future use [0090] For IE
types 0, 1 and 4, resources are allocated to a

wGe pmsisise7 user term nal for both the FCH and RE&M/(152084/038198

[0094]

[0095]

[0096]

in channel pairs). For EE typg 2, mnimal resources
are allocated to the user termnal on the FCH and RCH
to maintain up-to-date estimate of the link. An
exenplary format for each IE type is described bel ow
In general, the rates and durations for the FCH and
RCH can be i ndependen SS e user
termnals. [0091] EE ?é%%go gﬁé&ﬁ%léa?eﬁensed to _allocate
FCH RCH r ¢sollygees |f oBitshe |di ver siRneambik $igam st eeri ng
nodes, respectivel y—For flixed |l owar

ate-services
(e.g., voilce)D the ra@ererral ns 9 OEPMsymbak dur atli on
of the calff—=For \dll rate s lcue may
be sel ectead i r%depe nden for thgbw%xlgb% e
FCCH EE i ndi cat es |t hejd OCcltI on of OFba1 Kehbaind RCH PDUs
assigned tlo the uger terninal Tabhle 8 lists the

various filel d$ of |an &kenpl ary I@W%Sm@iﬁ 4

i nf or mat i on—eterent—Fabte—8—FCCHt+ETypeO—and-4

Fi el ds/ Length Description Paraneter Nanes (bits) IE

Type #hé RO Wﬁm%@dfu@té@ntﬁ%@ﬁfoﬂfdﬁs i 51‘5551&@6%1 aleQstttH@tmnng of
user term nal fset fromstart of t

trerrtink seansmisgion W%y%d@@qlnﬂoﬁpmf@énwe@ewﬁ& D figld. This

LB A0y R TINER FL BEs  E A B wer

(bef doinlidik (dand 1@ﬁﬁk/| teysiakions BEHime elivikibe dipleee® Rable 10 lists the

PHaeHar Tk Ty ABRURKACHE A0 i AP SERER

par amet er for %%IBOW@@%hglAdguﬁﬁmr control
bits for RCH

Bits Description
00 Maintain current timing
01 Advance uplink transmit timing by 1 sample

10 Delay uplink transmit timing by 1 sample
11 Not used

The RCH Power Control field includes two bits used to adjust the transmit
power of the uplink transmission from the identified user terminal. This power control
is used to reduce interference on the uplink. Table 11 lists the values for the RCH
Power Control field and the associated actions.

Table 11 - RCH Power Control

Bits Description
00 Maintain current transmit power
01 Increase uplink transmit power by ddB, where

Jis a system parameter.

10 Decrease uplink transmit power by ddB,

where s a system parameter.

11 Not used




[0092] The FCH and RCH O fset fields indicate the tine
of fset fromthe beginning of the current TDD frame to

wo bwsessaet of the FCH and RCH PDUs, respecti vePgr/US2004/038198

[0097]

[0098]

assigned by the information ejement. The FCH and RCH
Rate fields indicate the rates for the FCH and RCH,
respectively. [0093] The FCH and RCH Preanbl e Type
fields indicate the size of the preanble in the FCH
and RCH PDUs, respectively. Table 9 |lists the val ues

for t k
assoc?g %p@ggs e {I’{t ?}gme(e)bdgﬁ?ﬁ% FA d%nﬂﬂgr ea lfe provided in
Yyt hiygnaeisi tIB aPreedmobingensi the uger @ nOndDEDMsepat BICHIR CHlLresources

g’%%‘%\ﬂt@@b f)%rgf@gi a%t Olfg‘?ng%l%nt %@%esources are

Bisfehed SR 10 t@eiNat férh8adhl MDIY LAmé NgntlPLARKled, In et another
transm ssion fromthe user termnal identified t?]e

dsabpdiment, elhejFCHVR(s‘Ht fiesounces ad¢ assigredttoitiee u@edemunalefdu eeery n-th

erfere na,l ased.,fra struciure he
S Pl ML By o B gl Gheulthe gt BB, frifes. The
diﬂfékeﬁ%&ﬁpesTﬁbAsel fhehi fila§ Behﬁldiba{eue%v BRrASSRANRBEHTIpEIfRME in the
CJ ustnent field and the associ ated actions. Table 10

FCRB-nfarriakien Alemest ment Bits Description 00 Maintain
curre n ,
o 447110 R AT TR i
Mlahﬁﬁﬁlg{l@ﬁﬁ)@}ndﬂbe TReHafeofve rth€se nIseloterrfnrﬁlsdisi\racihhlldesnd may be

iRt ofk B b B rine P v RCHE  eble B s e i g of an

dUnSpIROVET Igé)p;nlf%dt,%nqéﬁ:@&ngo reduce interference on
t he "up ink> Table lists the values for the RCH Power

Control field and thEabdesdci BEEH IECEyperls. Table 11 -

—RGH—PeWE" Controt—BiH-5—DbPescttption
ields/ "Lengﬂl

Description
Parameter Names (bits)

IE Type 4 IE type
MAC ID 10 Temporary ID assigned to the user terminal

FCH offset from end of FCCH
FCH Offset 9

(in OFDM symbols)
FCH Preamble Type 2 FCH preamble size (in OFDM symbols)
FCH Spatial Channel 1 Rate 4 Rate for the FCH for spatial channel 1
FCH Spatial Channel 2 Rate 4 Rate for the FCH for spatial channel 2
FCH Spatial Channel 3 Rate 4 Rate for the FCH for spatial channel 3
FCH Spatial Channel 4 Rate 4 Rate for the FCH for spatial channel 4

RCH offset from end of FCH

RCH Offset 9

(in OFDM symbols)
RCH Preamble Type 2 RCH preamble size (in OFDM symbols)
RCH Spatial Channel 1 Rate 4 Rate for the RCH for spatial channel 1
RCH Spatial Channel 2 Rate 4 Rate for the RCH for spatial channel 2
RCH Spatial Channel 3 Tate 4 Rate for the RCH for spatial channel 3
RCH Spatial Channel 4 Rate 4 Rate for the RCH for spatial channel 4




00 Maintain current transmt power O 1 Increase uplink
transmt power by <?dB, where a system paraneter. 10

woemsessse7 upl i nk transmt power by <?dB, wher ePCI/BESm04/038198
. system paraneter. 11 Not use 097] The channel

assignment for the identified user termnal nmay be
provided in various nmanners. In an enbodi ment, the

gnarl FCH RCH resources fnr onl \I

—yser term-nal+sass
Rt%TbIDmgeﬁrﬁJusmg’tfrarre. 2n andimEte ASRERgRIameterfor RCH

Re§é?(/ HTEeSources arf a§si 9 3& %ﬁe&ﬂﬁfﬁt‘ﬁ?ﬂ at—for

each TDD frame until| cancel ¢ n yet ano

[0099]

enbodi ment, the FCH RCH resources are assi gned to the
user termnal for every n-th TDD frane, which i

refer F@rdIEt ¥pasd. theeate fasteasl spasipkehanngl gnass waBCf%d;n@endemly on
TEELAFRET] DAPSRe RP STRE Rucl R 1R SRR moce

gérﬁl‘m rih .th4t(028) specifyythe rdteiper wpatthl torharaiell dept éOIFﬁ‘;b-Vtchdnllr spatial
resources tO er ter nal.s_u ng.t at.i al

PRANDEIS (TR ﬁ@ﬁﬁ%ﬁ?&gﬂeﬂ’rﬁ&‘mﬂ‘é@@f‘f e 2@6& '&/1s ghieRingh pigenmode if
{h% tféﬂgmﬁg}caerfé}ﬂg gEIYal B?oc%?éu?%?foec%n'sﬂﬂed&%ﬂﬁ% Ievgembdésh €lhe rate

Tabl I'1st he various fields of an
E)@Vﬁp’l jaryantelina yfgbe transvhittensitiphntrensentsndata framl the ransmit antennas

F IE T ds/ L th De t P

Nﬁ?&g‘g rfc&ll\{eg)peilf%nﬂ%/ 8Ssgat'azn (gfﬁ%snf\i% ]IS% &:o r}x?ier?éoavggﬁlv c}aﬁl (for the
AsBiened spaial haldpd&ingd moad)nal FCH of fset from end of

FCCH FCH O f set (in OFDM synbol s) FCH Preanbl e Ty

[0010012 FCHThe gﬁﬁmaéloglei@nqnt AnadyioRt the Fasest for aHmaldpd spatial Channels and

TRl e AL R4 95 T oL G s

Emalnu&d PFOH/MMEH SpdtiaHCHpaitel ®ateChieldned z8roRaSiace tHeadeeess point is

for the FCH for spatial .channel 3
equipped with four transmut/receive antennas, user terminals with more than four

transmit antennas may use them to transmit up to four independent data streams.

[00101] IE type 2 is used to provide control information for user terminals operating in

an Idle state. In an embodiment, when a user terminal is in the Idle state, steering
vectors used by the access point and user terminal for spatial processing are continually
updated so that data transmission can start quickly if and when resumed. Table 13 lists
the various fields of an exemplary IE type 2 information element.

Table 13 - FCCH IE Type 2

Fields/ Length

Parameter Names (bits) Description
IE Type 4 IE type
MACID 10 Temporary ID assigned to the user terminal
FCH Offset 9 FCH offset from end of FCCH (in OFDM symbols)
FCH Preamble Type 2 FCH preamble size (in OFDM symbols)
RCH Offset 9 RCH offset from end of FCH (in OFDM symbols)
RCH Preamble Type 2 RCH preamble size (in OFDM symbols)
Reserved 12 Reserved for future use




FCH Spatial Channel 4 Rate 4 Rate for the FCH for

spatial channel 4 RCH offset fromend of FCH RCH
wakdseissy (in OFDM synbol s) RCH Preanbl e Type BUCTRATE2004/038198

preambl e size (in OFDM synbolgg RCH Spatial Channel 1

Rate 4 Rate for the RCH for spatial channel 1 RCH

Spatial Channel 2 Rate 4 Rate for the RCH for spati al

nel 2 'RCH Spatial Channel 3 te for th
[00102] RCH f & P atlp aFe%éH Proade %‘“%&% qdﬁP’eB}T}gﬁ Heqr t %%at&emptmg
RO roRat & ra&%k (RG <
Egjg%se%sonﬂélﬁtsg}geﬂ m rﬁ%g gdj ust mgn par arrset er f%% to send a short
Resage axth2 aamepmed afwer erniwakmay gafisdfio®) RAGIH PBU gipthe uplink.

i D 3 B o S0 RN BIE T R BB G une i e
RACH AdkabR R dbGhedtBit 3936t aThigWid isp:ie?%lyntﬁe rﬁ@é’&s'p%mt if any user

general in that it can specify the raté per spati al
tmmmélwaé guesessfloin agpessimgithe ﬁy%mtanélanmgmwleégm@rt i$ heing sent

qr gagﬂﬁgg gk? T‘T’l@%"%n’{ulngln(?%ﬂ%eet Il’éblrsle:— oPlr%Balgl?m etg i thGler terminal

pfo@@ﬁééitlfégF(lZ@Htfbﬁra&mdwlétﬁgn&énO Rerithon ﬁanKI(DHdGE TyTﬂee3 information
rate i s given f? antenna if the transmtter sinp
@lpaﬁgwf%seaatfé § ACSRTSLRPENtACHIFRS 1P @C@%‘é?ﬁzﬁéhaéﬁbcmﬂy decoded the

?#WU@EB&% éxhl%?ﬁﬂgfs'\?llth&ﬁ'i %Ss?%‘«ﬁhggeéberckéo‘r?&@ 14 lists the
recover the data or the non-stee

mﬁdus;ﬁekislaﬁ gn epeaplary L] 3 infematiboeleatenon el enment

i ncludes the rates f

and zeros for the onrg%blglglf' eﬁg@k@%ﬁ%gté alt e?qunagglelss

FCH RCH Spatl al Rate fiel ds tDeg@itionSi nce t he
aPapmvetopNamess ec{bxtspp d with four transnit/receive

Aant Ann~co HQ-Or

win IFfe‘i& T han T% f,a‘nsmt antennas set the unused
a

IET&RRas may use th m t | WRRs i t up to four

| dent data stpear (%};,54 e 1O
%?%gﬁgj; control |i nflgr rlr%ljﬂy us%s'rs_igg%(?% 'ﬁsg B F

®eseratd Nng i n an|l di3d st[aReserved fanfueurbask nent, when a

gser—termhal—-s—n—theltdlestate—steering—vectors
used by the access poi nt and user termnal for spatial

[00103]pr oceasdifde df ?mﬁ ldfyacﬁlf&%lttggn&g hflPbe R4 a 3d sent on the

transm ssfon can ta qui ¢ en resume
Fabte 13Fén s¢xantphe \ear quicis ﬁ¢leﬂodd;ccmnean enxdcnph alawgriﬁnent -based

#&pgﬁeﬁgﬁ%ﬁggﬁglb%nd&ln%{]e n‘& qu-lrcef(blxc(:]‘(n%\%ledgguggtl_'may be Esed to simply
acknowledge that the RACH PDU has been received by the access point but that no
FCH/RCH resources have been assigned to the user terminal. An assignment-based
acknowledgment includes assignments for the FCH and/or RCH for the current TDD
frame.

[00104] A number of different rates are supported for the transport channels. Each rate
is associated with a particular code rate and a particular modulation scheme, which
collectively results in a particular spectral efficiency (or data rate). Table 15 lists the
various rates supported by the system.

Table 15

Rate Spectral Code Modulation | Info bits/ Code bits/
Word Efficiency Rate Scheme OFDM OFDM
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While the FCCH channel structure as described above can be operable at

different data rates, this structure may not be efficient because the rate employed on the

FCCH is dictated or limited by the worst-case user in the system (e.g., the user that

operates at the lowest data rate). For example, if one of the users can only receive and

decode information on the FCCH at a low data rate of 0.25 bps/Hz, other users in the

system will be adversely affected even though they are capable of operating at higher

data rates. This is because the rate employed on the FCCH structure will be limited to

that of the worst-case user, which is 0.25 bps/Hz.

efficiency may be reduced by a single user.

Thus, the FCCH performance and

As described in more details below, the

present invention provides a novel and more efficient FCCH channel structure that can

be used to accommodate different users operable at different data rates.

In one embodiment, the new FCCH structure, also referred to as a tiered control

channel structure or segregated control channel structure herein), comprises multiple

control channels (e.g., 4 distinct control channels).

Each of these distinct control



FCH RCH resources have been assigned to the user

term nal. An assignnment-based acknow edgnent i ncl udes
woamei/gasent s for the FCH and/ or RCH for the cuwOTars2006DBE8198

frame. [00104] A nunber of di zgerent rates are

supported for the transport channels. Each rate is

associated with a particular code rate and a

parti cul ar npdul ati on scheng, i.ch collectively

wegrme%%alﬁﬂC%lleﬂépmrekﬁumh@aslcqrrﬁééFP*?%%@@??E i}er@m, cafpperate at one

y R GvetRedd Bt (VAT driUS foitf BiFferdhRRAI! AR tioned

toﬁtéﬁésglg;ggﬁ\ \faﬁefe 15 rRat e(eggectral Code Mbdul éltﬁ%orsi% mentione

labbee)bi t s/ Code bits/ Wbrd Efficiency Rate Scheme OFDM

CF / nmbol.. nb 000 - off -.- 0

(001075 He\ PO rbalustIoas disgHan ot &naY BEGH Siche githin 4 TPRMAC frame,
P 5 96 w2tk OhLorBoi B 8o ARG B MoMdle RMASd by one
192 0110 2.5 5/8 16 QAM 120 192 0111 3.0 % 16 QAM 144

Shitled G0 the3ars that while ATIJAKIDM g raeg strgmture4s 0sea) @ this eyample for the

Putpseonifiradion el B dartion B prisby o Shilin ar ot

Qiited8 T3 framé QtrlctarelRit £on 26 bQAPPIEHA0 I8AoUsIdther Ardne structures
7/ 8 256 QAM 336 38%9([}5{(;0105] Wil e the FCCH chann

h el
of Vaeusrdiraions a8y Thbbeic)e o Bovepertdbt ¢ the TOD MAC frame
3 pioEliEe AR 2abahER ph b T} EHEM UK BBReRf 0L and an uplink
¢phedeatatsd aatled iuplitle degryerith&5 horlstthisasebadseent] thet dawnlink phase is

U5 S A5l B S3r plE sy - e
'ERGEHYE (ROHCCH 720, and the FCH 730. The uplink phase is further partitioned into
two segments for the two corresponding transport channels — the RCH 740 and the
RACH 750.

[00108] As shown in FIG. 7, the FCCH segment is divided or partitioned into multiple

distinct FCCH segments or subchannels, each of which may operate at a specific data

rate.

(FCCH_0, FCCH_1, FCCH_2, and FCCH_3). In other embodiments of the invention,

In this example, the FCCH segment is divided into four FCCH subchannels

the FCCH segment may be divided into different numbers of subchannels (e.g., 8
subchannels, etc.), depending on the particular applications or implementations of the
invention. In one embodiment, each FCCH subchannel may be associated with a
specific set of operating and processing parameters (e.g., code rate, modulation scheme,
SNR, etc.). For example, Table 16 below illustrates the code rates, modulation scheme,
SNR, etc., that are associated with each FCCH subchannel. In this example, STTD is
employed for each of the subchannels, in which case the length of each subchannel is a
multiple of two OFDM symbols.

Table 16 — FCCH Subchannel Data Rates (STTD)

FCCH Efficiency Code Rate | Modulation | Information | Total SNR
Subchannel (bps/Hz) Bits Per for 1%
STTD Frame Error
OFDM Rate (FER)
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operating at higher data rates This is because the

rate enpl oyed on the FCCH structure will be limted to

that of the worst-case user, which is 0.25 bps/Hz.
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rerrmu@t ean despdeafdCEX B lnd HECSh, | subehaneelt heaagse B¥CH@ and FCCH_L
gtq theqév%gxt xla%g ﬂ owell 1I tlta't H%e& ?egnérﬁ)al I%oft AIEden! FCCH_3 because
ur e can G var|ous ot her

FC@ME‘ 2 3sdpetidsidt QSh1gﬁerVrafel CIuSond ehsodinent  the Giccesk lﬁﬁmTlONP) decides
etc As shown in FIG 7, the TDD MAC franme is

phichi FEeRetrbchanneh toyserd Fontrabifatetq 41 U6 Rased o various factors or
I n me 7 I |
e e L i
piﬁmnbs druopenatingdcanditeénhsi oft thet imeeeersepater(t.g., f O, Dbppler etc.),

three res n trans ort channel s t he. BCH
N ERF 55 (SR TEaHBreRER ASLRCAHFL S 1 eeBab: ahd control

fubchiifil peféréﬁcemeatwsptﬂe\meﬁeﬂﬁearssett Ols B b¥®in more details
correspondi ng transport” channel's - the RCH 740 and the
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3t 83 BB MRACE oty BRBEL R bl e

[oo110)2 speThble C1Tlatlastfadse thd Rirhétufe @R evarioi® FCCH subchannels, in
segnent is divided into four FCCH subchannel s (F(

fecopdlance wtitgng emhogdinmatiaf g)e Presenb et Adishewt & & ﬁgle 17, the
y t

Fe?ﬁer egl{ﬁﬂngfr:%rettrcglﬁ% :i_' Bélﬁzﬂnnng@? 0 k??dlgiélestu 'tal'ﬁ:n gture used

ﬁirmtl)er R{x(1¢ sdbohgnmels (FECI al, tHGQH a2, aat:l HA@Ht3)o rIB ooe embodiment,

the lFeéEIqtlsI %Sflglfd t12 the FCCH_O structure is used to indicate the

presence/absence of higher rate FCCH subchannels in a particular order. For example,

the FCCH_MASK field may comprise three bits each of which corresponds to a
particular subchannel and is used to indicate whether the particular subchannel is
present in an order from subchannel 1 (MASK bit 0), subchannel 2 (MASK bit 1), and
subchannel 3 (MASK bit 2). The corresponding subchannel MASK bit is set to a
particular value (e.g., 1) to indicate the presence of the respective subchannel. For

example, if the value of MASK bit number O (the least significant MASK bit) is set to
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[00110] Table 17 illustrates the structure for the

vari ous FCCH subchannels, in accordance with one
weodsdissent of the present invention. As shownP@TiUuImbl/e38198

17, the FCCH subchannel strucjure for subchannel

FCCH]) is distinct fromthe structure used for other

FCCH subchannel s (FCCH 1, FCCH 2, and FCCHJ3). In one

oor11157 £ e RS B etio i P oot AepPog eI Aremdarcsy it on

Bhebemehebe eChfdsait Nalaiog! sat ‘Blcﬁkp@lr()t 126 WeRdritRHYUove, a control
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ﬁ%&@ﬁ@rﬂ nﬂorrﬁat(d%ﬁ&r@th&mﬁéd fronb GQRadudeds goiiVisSkh et tdoninal on a
and subchannel 3 (MASK bit 2). The correspondin

BTk TRSICETE e boanplaeeived i khaluggr terminal, based

anne e value

GthTbxemoEb {dbhh?aﬂneBSif thé thrility @ﬁtsulMﬁSKnekbs hoe deSoGe&lt to obtain control
to"1", this indicates the presence gf FCCH 1 .
BioEMAAR (e PSRANBFY @ssignmenty) Jostgpaed e nihesendergyiayl  In one

n‘E@cgfneﬂlf a % Y0 hord Hetﬁﬁs?}&l@%bﬁlla%egivg bfbc@&\?re performed at

I ment , eac FCCH subc IS ca
theowsed nargnnai rseadts| witly thefE6IGH tsubehafnel omtat¢43lae thstSEJIWCSt data rate

e o lele? o S Sot o et o S Pl BESt epmlitions i
EGhkHubchannel Structure FCCHI): Bits FCCH MASK 3 No.

|E Rate 0 5 Rate 0 IE 0 Padding CRC 16 Tail 6 FCCH 1:
[00112]Bj t s Fi3. 9 shomestacflaw Sligesgra of ajdecodingatngeduye GRE pedomagd by a user

Pexminal in decoding the new FCCH structure, in accordance with one embodiment of
the present invention. The user terminal starts by decoding the subchannel FCCH_O. In
one embodiment, decoding is considered successful if the CRC test passes. The user
terminal terminates FCCH decoding process whenever any of the following events
occurs:

(i) Failure to correctly decode an FCCH subchannel;

(i) Receipt of an assignment;

(iii) Decoding of all active FCCH subchannels without receiving an assignment.

[00113] Referring again to FIG. 9, at block 910, the process begins by initializing n to 0.
In this example, n is a variable used to indicate the current FCCH subchannel being
decoded in the current iteration of the process. At block 915, the current FCCH_n
subchannel is decoded. For example, in the first iteration, FCCH_O is decoded at block
915. At block 920, it is determined whether the CRC test with respect to the current
FCCH_n subchannel passes. If the CRC test passes, the process proceeds to block 925
to determine whether the corresponding MAC ID is present, otherwise the process
proceeds to block 930 to process the next MAC frame. At block 925, if the
corresponding MAC ID is present, the process proceeds to block 940 to obtain the
assignment information provided by the access point. Otherwise, the process proceeds

to block 935 to check if n is equal to 3. At block 935, if n is equal to 3, the process
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di agram of a method 800 in acgprdance with one

enbodi nent of the present invention. At block 810, as

descri bed above, a control channel is segregated or

partitioned into a plural subchannel s each of

Rivcessetia biepkol tebiraiale ahe ol MASKT B a6 andingi phas ok FCCH
§\§0?harﬁ19f§_t hidle. bBdrP pRRln. | G HeleRBed GBOW, Gt Bhd Qfiflfnt, the
Information Is transmtted froman access point to a

BE€EH_MASK falld anthe Eﬁ@Hj_Q whlzohagneb tractnesl camiiprisee three bits each of
g@urallt sub nannel s sel ected for,.the user .fermna

KBS 415ed, cafthFhe WEseRce/psgnes P & cogespoadipgughgsdgte FCCH

ahRKSnefM Mroa&nﬁﬁé) (Hat f1¥s|ﬂ€b1ti5€lﬁf ¢ @f théakast AhifEantWi§ of the
subchannel s of the plurality of subchannels are

HECEUAMASEK ftdd dis nused ror iodicatef thpnmemne/ebsegce of ahetainnel 1, the

%R APRERL T bue 3Rl Sl el 8ot BECA} PARNR iy B inicate

fHRGAENeNEE/ fisesRM Ribpemhelr Ieadab dnd erhesplrocés@rtmmpioceeds to block
starts with the FCCH subchannel operated at the | owest
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ne enbodi nent, decoding is considered successful
hhelnom@y tb@smnm«aaemsd byhearieye meags. itoa| example, riag esocm@tg at the

decodi g, TACESS WASASY Shay 20 i MRS EMSire, or o
combination thereof. For a hardware implementation, the processing may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[00115] For a software implementation, the processing may be implemented with
modules (e.g., procedures, functions, and so on) that perform the functions described
herein. The software codes may be stored in a memory unit and executed by a
processor. The memory unit may be implemented within the processor or external to
the processor, in which case it can be communicatively coupled to the processor via
various means as is known in the art.

[00116] Headings are included herein for reference and to aid in locating certain
sections. These headings are not intended to limit the scope of the concepts described
therein under, and these concepts may have applicability in other sections throughout
the entire specification.

[00117] The previous description of the disclosed embodiments is provided to enable any

person skilled in the art to make or use the present invention. Various modifications to



(i) Failure to correctly decode an FCCH subchannel ;

(ii1) Receipt of an assignnent; (iii) Decoding of al
wOoati/asssFCCH subchannel s wi t hout receivi ng an PCT/US2004/038198

assignnment. [00113] Referring3%gain to FIG 9, at

bl ock 910, the process begins by initializing nto O.

In this exanple, n is a variable used to indicate the

curren FCCH su an beln decpded.i,n the curren )
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present, otherw se the process proceeds to bl ock 930
to process the next MAC frame. At block 925, if the

ID is present, the process proceeds

gﬁﬁgﬁ{ﬁwdﬁﬁ tain t he assignnment information
prOV|ded by the access point. O herw se, the process
proceeds to block 935 to check if nis equal to 3. At
bl ock 935, if nis equal to 3, the processproceeds to
bl ock 945 to initialize the FCCH MASK field to
indicate that all FCCH subchannel s have been
processed. As descri bed above, in one enbodi nent, the
FCCH MASK field in the FCCH 0 subchannel structure
conprises three bits each of which is used to indicate
the presence/ absence of a correspondi ng higher rate
FCCH subchannel . For exanple, the first bit (bit 0 or
the least significant bit) of the FCCH MASK field is
used to indicate the presence/ absence of subchannel 1,
the second bit (bit 1 or the next significant bit) of
the FCCH MASK field is used to indicate the
presence/ absence of subchannel 2, and so on. The
process then proceeds to block 950 to determ ne
whet her there are any active FCCH subchannel s
remaining to be decoded. If there are nore active FCCH
subchannel s to be decoded, the process proceeds to
bl ock 960 to increnent n to the next active FCCH
subchannel . Ot herwi se the process proceeds to bl ock
955 to process the next MAC frame. [00114] Vari ous
parts of the M MO WLAN system and vari ous techni ques
descri bed herein may be inplenented by vari ous neans.
For exanple, the processing at the access point and
user termnal may be inplenmented in hardware,
software, or a conbination thereof. For a hardware
i npl ement ati on, the processing may be inpl enented
within one or nore application specific integrated
circuits (ASICs), digital



signal processors (DSPs), digital signal processing
devi ces (DSPDs), programmable | ogic devices (PLDs),
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controllers, mcro-controllergg mcroprocessors, other
electronic units designed to performthe functions
descri bed herein, or a conbination thereof. [00115]
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provided to enable any person skilled in the art to

make or use the present invention. Various

2odi f Thameshed obtchemel evtipseinntbatconiol infoematisadis| gansmitted in a
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enbodi ments wi thout departing fromthe spirit or scope

of the invention. Thus, the present invention is_ not o

8.nt endibeimethogeof |claimt lewhereinteaeh spshanne it assasirioth wHB eespecific set
1.S: orded the w dest scope consistent with

?ﬁéé)e%)aﬁn%g]lapq%éeg&g'nd novel features disclosed herein.

VWHAT IS CLAIMED | S: CLAIMS 1. A nethod for processing

i nformation in a conpuni cati on system conpri sing:

par t i ThomerMpdLl A & WhEFAR S ORFSU S A APFHER T elpstg from the

g&sﬂge&k iétﬁg%"f TRbHOR, BlrodbldftotsBhdrhd/ aRdl a sltlgm@éesfaﬁo (SNR).

ach subchannel  bel ng operated at a speciflc data
rate; selecting, for each of one or nore user

ermpals, on f the sybchannel s to be used fo .
1 ans hi PIHEPRE SR eI | ST LROR N Sl RE LTSS 5 ansmitted
tQubifilly8# RA Grdey rons 8 subchhinel ith PRYRG @ita ARECtP4 siBhnnel with
selection criteria; and transmtting control

& higbesvglatagatef r om t he access point to a particul ar user
terminal on a particular subchannel selected for the
respective user termnal. 2. The nethod of claiml

gher eThe inith&D 6L cRImi Nfabered iaosubcBarineniaid tratsmifted first in the

plurality of subchannels includes a field to indicate whether other subchannels are also

being transmitted.

7. The method of claim 6 wherein the field comprises a plurality of bits each of
which corresponds to a particular subchannel and is used to indicate whether the
corresponding subchannel is present in the segment allocated for transmitting control

information.



segnent of a data frane specifically allocated for the

control channel. 3. The nethod of claim1l wherein each
wosubwosasatel is associated with a specific set PafT/US2004/038198

operating paraneters. 4. The thod of claim 3 wherein

the operating paraneters are Selected fromthe group

consisting of a code rate, a nodul ation schene, and a

si gnal -t 0- nQj setr tio (SNR).,. 5. The nmethod of claiml1

wher ei Mhe meethad piglpim, 1 grhestip deaPRfeflsmareeSelqClAB frifariadire selected
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| owest data rate to a subchannel w th a hi ghest atg

véthethe GespEttevermsthiedmonal, @l sacondcridéreone¢ aireapendingh enelity of service

that is transmtied first in the plurality of . .

SRR e s e Ermertive Sl a8y & Wrirerion sanssponding

34 RSHRRRICS pRiiGeRdeSRABALA By HeABSIEiVe@rmihal. The met hod

of claim6 wherein the fi e?’d conprises a plurality of

bits each of which corresponds to a particul ar

ubchanne d is used.to indicate whether. the L
b r eeb bR tEed SRR Orofin8 oo AT iiob Btem, comprising:
al | ocat@dgdiing al doatisNdHahhdl nte @rliralityi offsabdmahhel§ledth of Which being

met hod of claim 1 wherein the one or nore sel ection
@ppraBlejah a speciliedase falY from the group consisting of a

first tfahd ﬁﬁﬁ%)ﬂorﬁ%ﬁ ﬁrﬁ%ﬂﬂﬁ%‘nngcm&in r!eéoﬂkce%ﬁ)lchﬁéﬁ informagon from
associ ated w e respective usér ternmnal, a secon
@hiatesss point o 4 asqraeaaiiing dnopagi@llart spbcianselr ofi the plurality subchannels

requi renments associ ated with the respective. termnal,

Sridetg® o, theyser FerimalbPacest e QSR dROTG SEleeUPnEH ARG,

pref ergigsing MHitRALET RUTiRG, T GRPGCHOKE sURhBARR of the durality of
nmet hod for processing information in a comuni cation
sybthemels tombiais iconfrol sefgrragiiomi degigaated forrthe useh sermenali nt o

a plurality of subchannels each of which being

operable at a specific data rate; transmtting control

i10f or Mk infihod 6l el imnBwheRmdeesdial comptisean i nfor mati on
froman access point to a user term nal on particul ar
subch®@erfermigg 2 wlscqsding pregegursy ivx Hegnde| dhesence OF ghoreosubchannels,
the. ' I e I [ -
SR Flin 3R RRBRA R, 190 Aaua el dsCBhe of  plurality
beenditiistianeel s of the plurality of subchannels to

obtain control information designated for the user

termnal. 10. The method of claim9 wherein decoding

GATPT HEE ShetRST ST ArfiEQmiins ocedur e o decode

the one or nore subchannels, starting with a
subchagmenhatimgehededding prodedurest ontadfahe plueglity nf ¢dndiions is met.

| east one of a plurality

12.  The method of claim 11 wherein the plurality of conditions includes a first

condition indicating a failure to correctly decode one of the plurality of subchannels.

13. The method of claim 11 wherein the plurality of conditions includes a second
condition indicating that control information designated for the user terminal has been

obtained from one of the plurality of subchannels.

14.  The method of claim 11 wherein the plurality of conditions includes a third

condition indicating that all subchannels have been processed.



of conditions is nmet. . The nmethod of claim 10 further

conprising: termnating the decodi ng procedure if one
woofoos/osssl urality of conditions is nmet. 12. Themes2hedh38198

of claim 11 wherein the plura%éty of conditions

includes a first condition indicating a failure to

correctly decode one of the plurality of subchannels.

13. The method of claim 11 wherein the plurality of )

déndi fThemethaskofisipim W whereinperomaingiaclicrding BrCP@ye pomprises:

contr ' ' . L O ]

has. baeisisfle Bhoi ARG Ghapiticd olFa HRhalel Bhden comectly

sedepledebd on 4 4ualith encmid borckspdndingiorthd fespdotive subdhhenel.

plurality of conditions includes a third condition

i ndi cating that all subchannels have been

R6OCegHedmltod TBE (f'i@}nh Q8 Qhefeiithe habieitfc comprises a cyclic

performng a decodi ng procedure conprises: determ ning

wtreinbdancyichéde (GRGon transnitted on a subchannel has

been correctly received, based on a quality netric

corresponding to the respective subchannel. 16. The

et hodheimethad 6P clamMewRéBintpRefofttidlsialdecoBhE 'tl)focedure comprises:

conpri ses a cyclic redundancy chec CRC). 17. The ) )

net hodegtmining nhethepiser@plninfermfabioni degicaatgd fouithgy user terminal is

procedure ¢ rJ.Ses. 1.0 €] . CO .

PRREi e oHRED A S rEl BBl o Aol aRbdcRhied with the user

peraseNt i n the respective subchannel, based on an

identifier associated wwth the user termnal. 18. The

met hod of claim 17 wherein the identifier conprises a

'Y??“ u"ﬁh’é‘cr%@taﬁd q?_r]:tlz{iHL 19 Mekeih A0 iddnti®kr cdthpriddiCa WREIAH Access

of claim erein the one or nore selection criteria

Loatro(MACe illemtiben. t he group consisting of a first

criterion corresponding to operating conditions of the

respective user termnal, a second criterion

qQor r epeNHEASE bP cAUBIY Whereln BBMonkCR hEEWelci®N Esteria are selected

associated with the respective termnal, and a third

drom grei graup epnvsingrafi st eriterion sorasteadingrtefapeeatiag conditions of

i.ndi cated by the respective i .20, .
o PR et Wb ERRECRA hEbR Rarefng Pl ALGER &7 servic
GeftixehehRissorRaaBwitl theasgectiveorihgan atd athial crithdsnedresponding
that is used for transmtting control information into

40 puhchppne) prsfersndsdpdiaied By thegespesticliERel bei ng

operated at a specific data rate;

20. An apparatus for processing information in a communication system,
comprising:

means for partitioning a control channel that is used for transmitting control
information into a plurality of subchannels, each subchannel being operated at a specific
data rate;

means for selecting, for each of one or more user terminals, one of the
subchannels to be used for transmitting control information from an access point to the
respective user terminal, based on one or more selection criteria; and

means for transmitting control information from the access point to a particular

user terminal on a particular subchannel selected for the respective user terminal.



means for selecting, for each of one or nore user
termnals, one of the subchannels to be used for
wot0edess17t i ng control information from an acce€I/san0I038198
to the respective user tern1n§¥, based on one or nore
selection criteria; and neans ftfor transmtting contro
information fromthe access point to a particul ar user
termnal on a particular subchannel selected for the

Rds pedieviepiraws of e 28 Wherein tach sibshanaelis associated with@ distinct
. ‘ - . iy ot

01 SpersEE BB REER ey RRERE S REallhich S0hng dndch SN

nodul ati on schenme, and an SNR. 22. The apparatus of

l.aim 20 wherein_the plurality of subchannels are .
22ans {ABRAIaRy Rk iQ/W el g I O 2R A fpnsmitied
%(@d@nﬁall}pfﬁeﬁt orfla! Rorh & @ibEiRinAe SRS B36W&) ditatrfiedo Bl s@B&@Rihnel with
data rat’e. 23. The apparatus of claim22 wherein a
aulbgheatindatd ratchat is transmitted first in the plurality
of subchannels includes a field to indicate whether
ot her subchannels are also being transmtted. 24. The

appar athd appirafuls Jf WNAM 2 @heieth 4 REHABENED thTGE Eransmitted first in the
selection criteria including a first criterion

ebEpley s vubegneds includek adigld 1o indigateorhesles pthgrisHbeliganels are also
rb@ﬁl%%&% edser termnal, a second criterion

corresponding to quality of service requirenents

associated with the respective termnal, and a third

riterjion correspondjng tq a.subchannel preference . . .
Phai calbe BRATEIHE bf @éﬁ%?& TRIR R gl Or DY salscupheigig gcluding
fOfirsP ARG A &Qre'sﬁkﬁr{a'iri?id QAN qBalft ARG 58 WAt S tlPRctive user
conprising: neans for segregating a control channe
iternonal, phacond ctitgriof cemrérpoading it qeality obferwice céqubreimeyts associated

operable at a specifjc data,rate. neans for ..

il 20 fePREoRTRRL F Pt o PHOT SaPRPodg to; @ subchannel
prdfeenadd Mbichiel OF MRS fegpeclivO@rmapccess point to a user

term nal on particular subchannel of the plurality

subchannel s selected for the user term nal, based on

e or ectjo iLeri.as neans, f o
08 oM AP L PopEhE (ForfRb EATS, [@hmunicaion. syt
suobphisngel s of the plurality of subchannels to obtain
control information desi g{nat ed for the user term

26. TRABDIAALTEEAEE T FANAl sBanse e A Rkwahy fffowbél?a?llnéls each of
e e R, Pt e Subchannel o, |-
st ar t inmgnwi fon Garsobtingncehtrd parfatmeationt isclidingstesaiata allocation
rir?fio?rhatyorr]lt .rgmagn lagc%gst pgirrllte to a user terminal on particular subchannel of the
plurality subchannels selected for the user terminal, based on one or more selection
criteria; and

means for decoding, at the user terminal, one or more subchannels of the

plurality of subchannels to obtain control information designated for the user terminal.

26.  The apparatus of claim 25 wherein means for decoding comprises:
means for performing a decoding procedure to decode the one or more
subchannels, starting with a subchannel operated at a lowest data rate, until at least one

of a plurality of conditions is met.



of a plurality of conditions is net.27. The apparatus
of claim26 wherein the plurality of conditions

woineid/edsy a first condition indicating a fail poa/s2004/038198

correctly decode one of the pggrality of subchannel s,
a second condition indicating that control information
desi gnated for the user term nal has been obtai ned

fromone of the plurality of subchannels, and a third ]

@dndi thhgreppaiaiue st yjm Raiwhergin 4o ehriE € cRpdiioppangludes a first

?519&‘1351‘? icafin aTt{ﬂgul*@RQ %51%6{1'3' @eolid BhEDLRC WGy b B Rannels, a
or perform né a decodi ng procedure conprises: “neans

fserondebaditiomimiicatihg thae contro anrfoethatom designated farable oser &erminal has
ubchannel _has been correctly received, based.on a. . .

DESN PpmEss (TR OB BE BRI Y U AT apL 8 dhsk Condition indicating

e a1 RBBGHann AL VERRES ploEsséet €r m ni ng whet her contr ol

i nformati on designated for the user termnal is

present in the respective subchannel, based on an

indentifier associ.ated with t.he user. termnal. 29. Th

ZBpar AGEPBTARR A He58 Snurab TS Gt orflee Sckoailprocedure
£6hPekdson criteria including a first criterion
corresponding to Qperatin% condi tions of the

r espedigape oK detexnaipifgnyhether ydemnaion transmitipd on a subchannel has

. quaLit ; . . '

$8L SRPAE) PenBareh oh 2 quBfly iefic SoHLBRRRL e, the respective

subdhannedyandor r espondi ng to a subchannel preference

i ndicated by the respective termnal. 30. An apparatus

for piRsEBs dbn GE BRI TSITeT (FORETElo HICHRAERR G5t ERy Eoloy the user

GOARAAISE BlEsert if A FeRbdchile G@B¥hLAH SshsbP o Gh §&dntifiBE albcifted with

plurality of control subchannels to send control

itief wpentermonl.t o a user terminal, based on one or nore

selection criteria, each subchannel being operable at

a specific data rate; and a transmitter to send the

oont r qiheiappRatiB bl 6Rim s iveieadif thef GHe driford S€lectidY dHité@d including a

on the subchannel selected for the user termnal. 31.

Tisgt GiigrinacUEespending inpBuatittes@idifiangcH the iRspegiiye| usps terminal, a
[ j i fi t er.atd - -

3SR P R RRSELY G5 o kRS ens, rspiaca with

irédpectimt tedinal dndamshird tegitbrioa caredpomiing t@ avmdbchadned preference

schene, and an SNR 32. The apparatus of claim 30

vpricasedby the respectiye texmipgl- subchannel s are transnitted

sequentially in an order froma subchannel with a

| onest data rate to a subchannel with a highest data

B8t e. An apparatus for processing information in a communication system,

comprising:

a controller configured to select one of a plurality of control subchannels to send
control information to a user terminal, based on one or more selection criteria, each
subchannel being operable at a specific data rate; and

a transmitter to send the control information designated for the user terminal on

the subchannel selected for the user terminal.

31. The apparatus of claim 30 wherein each subchannel is associated with a specific
set of operating parameters, including a data rate at which control information is

transmitted, a code rate, a modulation scheme, and an SNR.



33. The apparatus of claim30 wherein the one or nore
selection criteria including a first criterion

weonsesypondi ng to a link quality associ ated w pdT/USE®04/038198

respective user termnal, a ond criterion
corresponding to quality of service requirenents
associated with the respective termnal, and a third

criterion corresponding to a subchannel preference )
Bhdi caheappijatun el claup SOy wheseip dherplisality 9 subghappgls prgt transmitted
§<§@ema‘i’l‘§% $h 0ddr HM TR0bGAnhdl A (RSP dats P h §Mch@fhel with
system “conprising: a recelver to recelve informtion
ohighnst datamaer e control subchannel s each of which being
operated at a specific data rate; and a decoder to

decode the one or nore control subchannels to obtain

§oNt r ofhd AAFTRL b0t 50 IRRteRfthk Ve Br Rt QLR 4i&a including
termnal, starting wth a subchannel operated at a

h dwwets tritgeipm qoaespondingi fo atlinkequality desosfated plithr thiei tegpesfive user

ondi tions i t. 35. The,apparat.us of claim 34 .
fifeiah e R iben egfrespoRbRB Rt ALY oo PP mpas associated
GanRdibei RBpdchidé aainingl, antia [thir€@ dritertd@ CE&EIpYndiAE 0dea OfiBchannel
of the plurality of subchannels, a second condition
predirenceiingjcatedby theiespsrtiverteaRifgk i on desi gnated for the
user term nal has been obtained fromone of the
plurality of subchannels, and a third condition
Baudi cAni appatahat foalprocestid aifohsiohdv e éekspranmusedion system,
36. The apparatus of claim 34 wherein the decoder is
EYAPIY Y ed to deternmi ne whether information
transyiddeht Q8 récePRPRAGRARDN DA SoMREG mERY Ediftlol ¥ubchannels each of
recei ved, based on a quality netric corresponding to
whehrtemgaperared gulspbanoadhtaaatd, and det er mi ne whet her

control  information designated for th r termnal .

o or SRRSO, frone IS o0 e ootk cipalriC st uist B i contro
irfiertatioh edestmaral fdredl priidulirh @sdd SRFmin@l, MitAding With 4 subchannel
machi ne-r eadabl e medi um conprising instructions which,
oprapicd flet lomedt daja rtaryatl atdeascenes armheraliycaficeaditigns is met.
perform operations including:partitioning a control

channel that is used for transmtting contro

BS\f or The iapparatas of @14dnB4avhki¢irD thesplbellign 6 kondie@ishincludes a first

subchannel bei ng operated at a specific data rate;
cQdizan ingicating a dajlute & cFretly depRptecong<Qfithe plusality of subghannels, a

Echﬁ@gorﬁﬁ@cﬁh Hﬁgﬂit%tthgt QBtdPBforhRtioh ﬁ@.ﬂg&ké& f0PtheQRBE feBhinal has

Information from access point tot respective
bezarobtaned frain, onbad etk pinrabieobsubnidmaels cdrelcd thamd condition indicating
riteria; and trapnsmtting control information from
gﬂEaIEE‘@éQ%‘mﬁgiWe %end)rﬁ%ﬁsqucul ar user termnal on a
particul ar subchannel selected for the respective user

term nal .
36. The apparatus of claim 34 wherein the decoder is configured to determine

whether information transmitted on a subchannel has been correctly received, based on
a quality metric corresponding to the respective subchannel and to determine whether
control information designated for the user terminal is present in the respective

subchannel, based on an identifier associated with the user terminal.

37. A machine-readable medium comprising instructions which, when executed by a

machine, cause the machine to perform operations including:



38. The machi ne-readabl e nedi um of cl ai m 37 wherein

each subchannel is associated wwth a set of operating
womnaesser s, including a data rate at whi ch c@Uwes2004/038198

information is transmtted, aygode rate, a nodul ation

schene, and an SNR. 39. The nmachi ne-readabl e nedi um of

claim 37 wherein the one or nore selection criteria

including a first criteri corresponding to a |link . .

qual | PorSioBie tEeraichpien 38 BT 1oF drefdaic v poRtfilinformation

$ntd 8 ARG If 86 AHARNG O ChASRBOKHNASL Bedn bRtk atof spe6ifikidaf rate;

requirements associated with the respective term nal,

and aselpéting, €ori qach iobene or mosp bseditergnings.coneudfcthesulesihannels to be

preference indicated by the respective term nal, 40. A

e s d P Smustng GOHESH Dlerafiph FERR G0 e Holitdfans,Aepdive user

\Wifin 2 XRsed efloky/ortmbRGBlettfon ciREISE ahle machi ne to

perform operations including: receiving information on

one ofrapghigingosenterl BigrarREAMTeM el hacsesswhpigh thed mgrticular user

I | i ; ' ne,one

S SR o Fr Ry PR St BB b AR LB AP it

i nformati on designated for a particular user termnal,

starting with a subchannel operated a, | onest dat )

Péte, 18Rt macfapewr@ggwéoﬂ@sw ol pFlai ?f y"B#rego farh [ hehannel is

l’;\lﬁsoeﬁkd With al orf%gfa'ﬁﬁ% RAMMRS TRRIGHE 2ldatl ﬁtcmclt"'@{\ich control

ereln the plurality o [

conditions includes a firs

crfndnationrnis trawkinaitted, rgpode faig,laumedulgiangcheroe.lapdde SR one

of the plurality of subchannels, a second condition

i ndicating that control information designated for the

goer t eh&iniehinBasadaBRMmedbR dfethify IMvBBRiPTheldhe or more selection

plurality of subchannels, and a third condition

pﬁ@ﬁgdpq:lngingﬁafirsmqﬁt@mcmm@mﬁa%a giknquality associated with the
e 2 chi r I i um of  cl ajm 4 .

RRBFERR Bt "L LeBf (FRARR, S Ro TR 1 Tangy servie

réyfuiremehts @Bsoctagotswithh thedespactivestetiminal) ard a frasl diitérion corresponding

correctly received, based on a quality netric

o2 pehchanel terenceripdicaied by theyespseibyeiarmepl and to

det ernmi ne whether control information designated for

the user termnal is present in the respective

40bchanmethindesmdable medium demprifingmsascmns sthédh, wihtih exdvated by a

user. termnal. 43. A nethod for. processing information
Aicbing apiuhihe S &b REOTRLRerHoRS TGP Eiat | on on- one
or NDEkReRMY ImPbrmatbh RAMRI ot i@ RofiroMdbbehanREls Rech of which being
operated at a specific data rate; and decodi ng the one

Qpermd@t@pﬂciféq .%mmanﬁel s to obtain control .
i nf or Heaéold?n %S&gen lt‘%%r %r nt@olpﬁfbtchg l#e rtou l?t%int (;n 0 611r|1f'ormation
P Se 8 PodestO oAt 4

starting w a subchannel” oper at e

dadignatédNfor b paiticuR@ steragienindl, Qambing wath 4 yubeharmeneperatodat a lowest
IS net.
data rate, until at least one of a plurality of conditions is met.

4]1.  The machine-readable medium of claim 40 wherein the plurality of conditions
includes a first condition indicating a failure to correctly decode one of the plurality of
subchannels, a second condition indicating that control information designated for the
user terminal has been obtained from one of the plurality of subchannels, and a third

condition indicating that all subchannels have been processed.



44. The nethod of claim43 wherein the plurality of
conditions includes a first condition indicating a

WO 2006055821 0 correctly decode one of the pl ural P€EUS004/038198

subchannel s, a second conditign indicating that
control information designated for the user term nal
has been obtai ned from one of the plurality of

Wnondhnaeen RDE Bel b et i Mot s T felop Sntigored o

abtetrind S heiher Riformeteien dtaﬂgnﬁt@fﬂéh|a%@§chaﬂﬁélﬂfa§"b8érﬂ&>rrectly received,
whet her information transnmtted on a subchannel has

besed anor quadity Vleffefc@ffﬁéﬂon%whé espeefing] SIUbyham@t:k 4ngl to determine
%%%{hgls Po%'?r%'l ﬂl\%ﬁ tlé)lrﬂedegl (? %r\{ﬁ oﬁéép ?g}ﬁ'lnlpa 1S %egtt érathfa 6?spect1ve

etermning rrratlon

tltehagel, bassdonal idestifigr a§e‘blifateldI’W1tH'1ﬁhe meapemﬁmme
subchannel , based on an identifier associated with the
user term nal.

43. A method for processing information in a system, comprising:

receiving information on one or more control subchannels each of which being
operated at a specific data rate; and

decoding the one or more control subchannels to obtain control information
designated for a particular user terminal, starting with a subchannel operated at a lowest

data rate, until at least one of a plurality of conditions is met.

44.  The method of claim 43 wherein the plurality of conditions includes a first
condition indicating a failure to correctly decode one of the plurality of subchannels, a
second condition indicating that control information designated for the user terminal has
been obtained from one of the plurality of subchannels, and a third condition indicating

that all subchannels have been processed.

45.  The method of claim 43 wherein decoding comprises:
determining whether information transmitted on a subchannel has been correctly
received, based on a quality metric corresponding to the respective subchannel; and
determining whether control information designated for the user terminal is
present in the respective subchannel, based on an identifier associated with the user

terminal.



