WD 2006/ 019714 PCTI US2005/ 024614 1 EFFI Cl ENT Sl GNALI NG OVER ACCESS

CHANNEL g%)ﬁ% REFRRENCE TO RELATED APPLI CATI ON [ 0001] Thj
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Serial No. 60/590,113, filed July 21, 2004, which is incorporated
herein by reference.in its entirety. BACKGROUND Field [0002] The
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acquire downlink timng. The access termnal is then able to decode
the informg®E#-transnitted by the given access point on a broadcast
channel regarding choice of paraneters governing the access
termnal's access attenpt. [0004] In sone wreless comunication
systens, an access channel refers BAOKGROUNBrobe and nessage being
render ed. Ilp ther wireless communication systens, the access
channel ref é?lg to the probe only. Once the probe is acknow edged, a
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transmtted. [0005] In an orthogonal frequency division miltiple

access ( OFBhmifieallytte dptadransmmission én & sy pccespvizelpssyconamenication sysiem.
access transmssion to be transmtted on the access channel into
parts, a preanble transm ssion and a payl oad transm ssion. To
prevent i ntBagzkgadund nterference due to |ack of fine timng on the

reverse lLink during the access preanble transm ssion, a COM based ., .
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of the trangmasSkisn bdcess poittt Rhé h&oessIOMihA maPRitiAE £E 2R ess attempt in order
to request dedicated channels, to régister, or to perform a handoff, etc. Before initiating
an access attempt, the access terminal receives information from the downlink channel
in order to determine the strongest signal strength from nearby access points and acquire
downlink timing. The access terminal is then able to decode the information transmitted
by the given access point on a broadcast channel regarding choice of parameters
governing the access terminal’s access attempt.

[0004] In some wireless communication systems, an access channel refers both to a
probe and message being rendered. In other wirelessr communication systems, the
access channel refers to the probe only. Once the probe is acknowledged, a message
governing the access terminal’s access attempt is transmitted.

[0005] In an orthogonal frequency division multiple access (OFDMA) system, an
access terminal typically separates the access transmission to be transmitted on the
access channel into parts, a preamble transmission and a payload transmission. To
prevent intra-cell interference due to lack of fine timing on the reverse link during the
access preamble transmission, a CDM-based preamble transmission may be time-
division-multiplexed with the rest of the transmissions (i.e., traffic, control, and access

payload). To access the system, the access terminal then randomly selects one PN
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access payload using the assigned resource.

[0008] Because the access point has no prior knowledge of where the access terminal is
in the system (i.e. what its power requirements, buffer level, or quality of service may
be), the acknowledgement message is broadcasted at a power level high enough such
that all access terminals in the given cell can decode the message. The broadcast
acknowledgement is inefficient as it requires a disproportionate amount of transmit
pdwer and/or frequency bandwidth to close the link. Thus, there is a need to more

efficiently send an acknowledgment message to access terminals in a given cell.

SUMMARY
[0009] Embodiments of the invention minimize use of a broadcast acknowledgement
channel during its preamble transmission. Embodiments of the invention further
addresses how information regarding forward link channel quality can be efficiently
signaled over the access channel during access preamble transmission.
In one embodiment, an apparatus and method for transmitting an indicator of

channel quality minimizing the use of a broadcast channel is described. A metric of
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[0012]) In yet another embodiment, an apparatus and method of transmitting an
acknowledgement of a detected access sequence is described. An access sequence is
received. The access sequence can be looked-up in a look-up table, stored in memory,
to determine at least one attribute of the given access terminal (as a function of the
access sequence). The attribute can be information such as a channel quality indicator,
a buffer level and a quality of service indicator. Information is then transmitted to the
access terminal, where the information is commensurate and consistent with the
attribute. Information transmitted may include an indicator of acknowledgment. The

indicator of acknowledgment may be transmitted over a shared signalling channel

(SSCH).

[0013] Various aspects and embodiments of the invention are described in further detail

below.
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or design &¥RlUSEd herein as "exenplary" is not

[0021] FIG. 7 illustrates a table stored in memory that partitions the group of access

sequences into sub-groups of access sequences based on a variety of factors; and
[0022] FIG. 8 illustrates a process for dynamically allocating access sequences.
DETAILED DESCRIPTION
[0023] The word “exemplary” is used herein to mean “serving as an example, instance,

or illustration.” Any embodiment or design described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other embodiments or
designs.

[0024] The techniques described herein for using multiple modulation schemes for a
single packet may be used for various communication systems such as an Orthogonal
Frequency Division Multiple Access (OFDMA) system, a Code Division Multiple
Access (CDMA) system, a Time Division Multiple Access (TDMA) system, a
Frequency Division Multiple Access (FDMA) system, an orthogonal frequency division
multiplexing (OFDM)-based system, a single-input single-output (SISO) system, a
multiple-input multiple-output (MIMO) system, and so on. These techniques may be
used for systems that utilize incremental redundancy (IR) and systems that do not utilize

IR (e.g., systems that simply repeats data).
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phone, a wireless local loop (WLL) station, a personal digital assistant (PDA), a

-

handheld device having wireless connection capability, or other processing device
connected to a wireless modem.

[0027] An “access point” refers to a device in an access network that communicates
over the air-interface, through one or more sectors, with the access terminals or other
access points. The access point acts as a router between the access terminal and the rest
of the access network, which may include an IP network, by converting received air-
interface frames to IP packets. Access points also coordinate the management of
attributes for the air interface. An access point may be a base station, sectors of a base
station, and/or a combination of a base transceiver station (BTS) and a base station
controller (BSC).

[0028] FIG. 1 illustrates a block diagram of a transmitter 210 and a receiver 250 in a
wireless communication system 200. At transmitter 210, a TX data processor 220
receives data packets from a data source 212. TX data processor 220 processes (e.g.,

formats, encodes, partitions, interleaves, and modulates) each data packet in accordance
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[0030] At receiver 250, the transmitted signal is received by an antenna 252, and the

received signal is provided to a receiver unit (RCVR) 254. Receiver unit 254
conditions, digitizes, and pre-processes (e.g., OFDM demodulates) the received signal
to obtain received data symbols and received pilot symbols. Receiver unit 254 provides
the received data symbols to a detector 256 and the received pilot symbols to a channel
estimator 258. Channel estimator 258 processes the received pilot symbols and
provides channel estimates (e.g., channel gain estimates and SINR estimates) for the
communication channel. Detector 256 performs detection on the received data symbols
with the channel estimates and provides detected data symbols to an RX data processor
260. The detected data symbols may be represented by log-likelihood ratios (LLRs) for
the code bits used to form the data symbols (as described below) or by other
representations. Whenever a new block of detected data symbols is obtained for a given
data packet, RX data processor 260 processes (e.g., deinterleaves and decodes) all

detected data symbols obtained for that packet and provides a decoded packet to a data
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[0031] A coPReraSionet trangnitter2i O/asl ebaivert 250N RlspesivElyRMEMbAAMRIS lzgﬁlaﬁ'd 272
esti mat or acket statas fr&m RX dat a processor 26

th }
Control | er 21%361 Se?tgr&gg T PQE 3, Cofese and data igedy byn cratrollass bBO and 270,

transm tt edrefpectigslgi ver 250 based on the channel estl mat es.
Control |l er 270 al so assenbl es feedback information. The feedback

i nforn@933bn i s lapogégg@@t%@gamxswmhe ﬁlnmtm&nd tiBatcedsiprobesequence 200.
252 to transrcr ot NS Eoe dsiettel bre Pltarivbia,ca5h grobeiredisnsn 6 Npawobes
si gnal frorffhecuediz ecceds torit®] 1@t (MAL)Rotocol transmits access probes by instructing
the physical layer to transmit a probe. With the instruction, the access channel MAC
protocol provides the physical layer with a number of elements, including, but not
limited to, the power level, access sequence identification, pilot PN of the sector to
which the access probe is to be transmitted, a timing offset field and a control segment
field. Each probe in a sequence is transmitted at increasing power until the access
terminal receives an access grant. Transmission is aborted if the protocol received a
deactivate command, or if a maximum number of probes per sequence have been
transmitted. Prior to transmission of the first probe of all probe sequences, the access
terminal forms a persistence test which is used to control congestion on the access
channel.
[0034] FIG. 3 illustrates a traditional call flow between an access terminal and an access
point 300. Access terminal 304 randomly selects a preamble, or PN sequence, out of a

group of PN sequences and sends 308 the preamble during the access slot to the access



antenna 224, conditioned by a receiver unit 242, and further

processed an RX data processor 244 to recover the feedback
i nf or mat i 823%(5}&/{)19&,0 recei ver 250.¢ Controller 230 obtai neCTHa#005/024614 .

recei ved feedback information, uses the gACK/ NAK to control the IR
transm ssion of the packet being sent to receiver 250, and uses the

sel ected node to_process the next datag Packet to send to receiver
250. Cont r A°MEr 22 35/Pan decerns, dher access pRIN Sbe dhgn Bansants; 31 aniacesss spand

and receiv r ' ' ' ' :
ator age 1 ortelil o BRAREK! ¥eknbw MEERIGH, D! oRlf OF (RN GreabfIs RIS | This
respect i velagkndwled®meht @& a2biohdaasted sacksowledganae Sansmitted att a doghuesough

and the access prqb equence 200. In.FlG_ 2, .Ns pr,pbe ences.ar.e
Shown,  wherP0"EaGHCH, Fish @1t herEseeivaterminals, By Bugivenr el At Aale 45 dicgac the
control | ayesadcieckrdndéddelent MBIS ¥ debmed 686 sy BRAEsd e ab&dss péiht B no
the physical layer to transmt a probe. Wth the instruction, the:

aC(r:Tgss cpamlﬁier hmwlqupowbzrgl thpr@@@&ﬁe?@h’ébpﬁ&ﬁshbéhe Isysperm, whd Hhuas 'haT no
number o ?mg&f‘e'a%%’eaﬁl tﬂchllé a]t)c;wer f%gél H%teﬁﬁwo?&t ﬁ% sc%e sg&??gl%%idgﬁgfehtem

access seguence trfrcation, prlo Sec

access prolygoddsasied dvkndéwdgehérite On recdiptofitbe addettegrait Hi6gacesh tarminal 304
control segnent  field, Each probe_.in a sequence is transmtted at
i ncr easi ng SplReR20 tha paylqad@s pertbs defincd rrsquuges plecatesdn theaceessggantyr ant |

38| 0N | . ki a . SC oval s relatively
Transiggag ?”I }Sﬂgoﬁxfoﬁ&taktf ep@% RER tafGRisUes RscrilRaCiolR! g

coma a maxi mum nu probes per sequence have been
t ransmi t t ednefReientrastib raquires aidspraportwhateramduint of trpmsoi poiveradnd/quiftdgeency

sequences, ,th ces term.na r. a, persi stence ich is
Gsad to coneROraide i Fife YilftudR Shimpanicrt okl Beidh e of
i 11 ustrat eshebloadddst Ackilglledaéherit! QW BR¥eRAMAl H:eRS 408 tiahsissiondfram
access point 300. Access term nal 304 randomly sel ects a preanbl e,

or PN sequ@geess peigts. dn ohseryingythe gecosptasmignid delsemmagithsower 96 gansmaissions

bCT! Us2005/ DIRGTE g6 SpsSBlont by G06RE Jeriific NG i ghgane
t hen transualitydidin absaoet asquisidet pilot sighal drangmizsione atl pilst transmissions as

acknow edgenent, for each _of the p | es detected. This
acknow edg®@a%of 2shared ¢ b%%@%@ﬂeléégﬁggﬁ%’&@hent transmitted at a

(r:]lalglh ztpigﬂg BI ep?gﬁg gg%égg “{fﬁ’?al abh 11 rahfonAGSERELs EHBAMRBk Sor dbcBssFelfRAce,
out of a group of access sequences and sends the preamble 410 to the access point 412.
This preamble is transmitted along with some knowledge of forward link channel
quality (CQI). CQI information may be transmitted as within the preamble, or
appended to it. In another embodiment, an access sequence is randomly chosen out of a
plurality of groups of access sequences, where each group of access sequences is
designated for a range of CQI values. For example, indications of forward link channel
quality may be observed pilot signal power. The observed pilot signal power may be
quantized to CQI values based on a predetermined set of values. Thus, a given range of
received pilot signal power may correspond to a given CQI value. Accordingly, the
access point 412 may determine the CQI of a given access terminal by virtue of the

access sequence chosen by the access terminal.
[0037] Because the access terminal sends an indicator of forward link channel quality
during its initial access attempt with the access point 412, the access point 412 has the

knowledge needed to transmit 416 each acknowledgement on a channel using an

appropriate amount of power for the designated access terminal 404. In an



broadcast acknow edgement. This is deemed necessary because the
access poi n(i has no prior know edge where the access ternminals are
in the syé’Y FHOGQFPJIQ hus has no know edge as to the powe?CT/H§@|"5/024614
necessary for the access termnal to deaopde the broadcasted

acknowl edgenent. On recei pt of the accent grant 316, access t erm nal

304 sends 3 t he p s, per the defined resources ocat d |n

t he access eé‘?%?ﬂ‘k @‘% %&%fagﬁmo@ﬁ ‘?—?H@E’nﬁﬁfo“l’r REFSS ‘frBWIa
described aouR the sirﬁé 3k hﬁ‘xﬁia}‘ CQI”&ilﬁésCTﬁBtméiﬁbé fhr&?éih%s@%? tRe SSCH.  Thus,
di sproportionate ampbunt of transmt power and/or frequency bandwi dth’

to cl ose tthas¢d gk thepower ldvelineadad dor the asebssdierminal #0euccessfullyvisceive the
t he use of , the.broadcast ackn s term.n
Dbeerves 4dEoistion” 1 ke HOITESEIRE B0 IPIREREP Bk B e spppopriate

access ter rgedtddn sfahe€SSTHaReskde. power of transmissions it receives.
These observations typical I(ﬁ I nvol ve determ ning forward |ink channel
|l

qual i 19938} om obd@ ra@@GOBé‘é]Q ipfogmatinn, dhe agegssdrrningl oy sepdgiier dpfopmptinn
t |
[003¢] The LanBiest Rk fies® pRRPifing 1 1atal BRCATIANRE! For Dl 160 Bess

access sequemnﬂal magalsemf a dufffen lqyeb indamtors mqungnheamaunt cfeduals thdraeccess
preanbl e 410 t.0 ccess,point 412 le.is transmtted

Dl ong i t h ISHHBAIAGAIC RGeS fo HEragses mvﬁk“’@ﬁﬁﬁ@%aﬂafaet {he aegss potys
i nformat i onp{Ey aBﬁro i8R QinkRGomitiil tbiick ASsigineaRd! e, or appended
to it. In another enbodl ment, an access sequence IS randon1y chosen
out ofl0a39] pl ur aITheyaC@f:SSglieuumgl maYaais,ces@ds omtation, regarding praerity ggrougs or
of access seguen

exanp! o, | WG oReity TERARGhfon ey 3r 18P0 %, By $Bs*RmibEE v

pilot si gn&kremmﬂ%nltemeceabp@hv&ﬂamﬁ}oér s'@stgm&iveﬂemar may be quant i zed
to CQ vaI ues based on a predeterm ned set of values. Thus, %lven

r ange [H0] r ecei JéRPOpFECEpt ef ieacestsnBRnhEpSEEE hyshE rgcess tsmyn%le ecegcess
val ue. Accqrelingl Xoa § y £ r?"%’g% 0t ef”tl?le FRYoutleek CddEnBE lhh@le%%sgf%lﬁlét

gi ven access term nal access sequence chosen
access ter lmesazige [B}&:éé’e}lvﬁg@ddnﬂenalhmfoanaimsimmgrthmmhtws ecatss phase, the access

di cator of.f | k i tial
ot ermpt i et B kb asadt S inbying dhe, B biter ek S dRaES ot
knowl edge @a@%qnfoﬁnaﬁ&mrﬁahﬁmem@a &l RRukgdgenent on a channel

using an appropriate anmount of power Tor the designated access
t er m f@041104. | Flan Silustoney @ 10311 1300PpatitiggAoesng ragorm spacing. The cell is

divided into a number of regions R, wherein each region is defined by having a

probability of observed metrics within a given range. In an embodiment, observations
of forward link geometry are used. For example, metrics such as C/I, where C is the
received pilot power and I is the observed noise, may be used. Also, C/(C+I) may be
used._ In other words, some measure that utilizes observed signal power and noise is
used. These observed metrics correspond to given CQI values, or value ranges, which
thus define the region. For example, Region R; defines a Region having CQI values
corresponding to power and/or noise levels greater than P,. Region R, defines a region
having CQI values corresponding to power and/or noise levels such that P, > R, > P;.
Similarly, Region R; defines a Region having CQI values corresponding to power
and/or noise levels such that P; > R; > P, and so on. Region Ry.; has CQI values
corresponding to power and/or noise levels such that they fall in the range of P, > R y.;
> P,. Similarly, Region Ry has CQI values corresponding to power and/or noise levels

observed < P;.



9 enbodi nent, the acknow edgnent nmessage may be sent to a group of
access tegm nal ving the sanme or simlar CQ values._Thi be
t hr ough ué@%@@#’ﬁésa—t Thus, based on the power | evel P%QSE%"Q%&P“
the access termnal to successfully recqgigve the transm ssion, the
access point sends the acknow edgenent nessage in the appropriate

section of the SSCH nessage. .[0Q38] In additign to | I nf or mati on,
the acO®H terni or?l"éﬁﬁ%gmf’hg?ﬁ%% 1‘1 %“SV’I‘F&Q%’% N qusi%?ﬁ ranblesgayenees, up
access poi {'s; bt bidi > F 4 (@424
Form nal g B B gl R oo e CFor B WL IO P ey
dat a t he acasdeg(1024) rri Ifhitsimayebeisonveyesie nkhus obt ¢hwosing adsclppricamble\sequence

h know ed t he. int i | e. t i at el [ [
b S Spashi B RSRIE R e peaP ulDutRRh I Ak 7R e
send i nf or rptddble hRESHEEBH. Priority groups or quality of service.

This information may be used to prioritize access termnals in the
event [8043]i ni t ecA £eBuRANlY, yadk tehipaus 1site pagitionythen A prigamblsequenoeufo M

Upon recei pi. L. . M

sbcess. 1 ernet S8 JARERE0.25 1O RRRARE BIHAARBERRHEEHE. 80 B,
in the accessequeacd in AR Sppgpriafdyset de ehvsengarad thiisntitted. Foif mstandd, oo signal
during the initial acce ha the access . pojpnt will he le to
Lake advantHEEaEH MTBHGId- A Tie Mg & SEURRET 1 SN skt oy Baychosen and
service i nfipGRidN ASSARE bordlot BIBCRRCA N 1GbAN, IR TRARIol HidHhath G,

5 illustrates a cell 500 partitioned using uniformspacing. The ce

i s divi dedhé hgo(M) bitrrhessags) carcls ehigingy baghé paithe indehof thgisetrthatshe received
defi ned by havin rtobabi lity of observed netrics within a given
range. In a?ﬁq‘é%gamgﬁ O observations of forward |ink geonetry are
used. [beyq) exanplia, anBlifdr@sS pattitiondg Girdtegy\hehére Cilies M @eanflﬂ@eﬁ(gjq ces are
pilot power and | is the observed noise, may be used. Al so,- (C+IB)
may be uséamiformlyoparttiongdrige Msgrupsigs Greh BIeup captans /W stavenceel Based

si gnal po ' i e AV ' 0,
gi ven c o B3 incighSd GO vaf3E one bF RN ARG KSR IR KGR EPHEEARANFL B
exanpl e, RegleotedR andeftramemittedRe Then cbhHigiong Eqbabilitlyl e thene odepeagondn nghe
to power and/or_noise |evel reater t P1.  Regi qn defjnes a

regi on | haVhegIREuapHFales @F%@ﬁ%%@@@é&mrn%rgf FPhLanepus, agcgss
such t hat RéempRZ > P,. Sim | arly, Region R3 defines a Region having

CQ values correspondi ng to power
[0045] This can be illustrated by considering a simple 2-level quantization of CQI

(i.e.,M=2), with Pr(M(CQI)=1)=a and Pr(M(CQI)=1)=0, where M(x) is a quantization

g

function mapping the measured CQI value into one of the two levels.
[0046] With uniform access sequence partitioning, the N preamble sequences are
partitioned into two sets with N/2 sequences in each set. As by example, assume that
_there are two simultaneous access attempts (i.e., exactly two access terminals are trying

to access the system in each access slot). The collision probability is given by

» 1 2 1
HONNC
2 2)

[0047] With probability o, the two access terminals wish to send M=I(i.e., they both
have quantized CQI level = 1). Since there are N/2 preamble sequences to choose from
in the first set, the collision probability (given that both access terminals choose their
sequence from this set) is 1/(N/2). Following the same logic, the collision probability

for the other set can be derived.



and/ or noise |levels such that P3 > R3 > P2, and so on. Region RN-1
has CQ values corresponding to power and/or noise |levels such that
they fal |l WO290881%4hge of P.-> RNt > Py. Sinilarly, RRGIYRMNIMAY
CQ val ues corresponding to power and/ og noi se |l evels observed < PP.
WD 2006/ 019710 PCT/ US2005/ 024614 10 [O 52] Theoretically, by
choosing to transmt one of N possible preanble sequences, up to

| 0og2( N\D048) t s of Thukothemiveratl avilisidneprobshilityedeperdsr orethamakameteh@ andnember
1024, as many . as | 0g2(1024) = 10 bits mmy. be conveyed. Thus,, 6 b

choosi ng wfcHmpHanseBs access tsawts. t they polhsiam (propabiky fA8s BF e chighyas 2N

user depenggnt, {\nfor I on I< %Ege t. O preanl e
transm ssi gﬁ (f’po%ﬁniﬁwc%’nlr{%ﬁqo{? l?gsgg e(’:%hel qegggl:.{ogc {’)f %glr?tﬂin icg% r?gno'ﬁf
preanbl e s ' b RS nib BB KRLob o ot 18 0.5
signal one 0 *ﬁ'ggit( %glégs‘l”gf"ﬁ%ﬂt‘?‘gg . e. ,1 ﬁﬁgg tl%éiﬂt%g)r?su gmsequenlcsea
I n an appr Qesiradiefudetiod.s chosen and transmtted. For instance, to A
I gnal nmessage index KE{1, 2, a sequence in the krh set i

S w M, & S
(randd®49) chos drezaseess mout vl trangmit e aeknonyledgment chanpeb at the power Jeyel
receiver, . . : : - s
message) cg%ﬁ%lteeag(g? fglg%\g%q%ﬂa(sq gg{do@étcﬂ% tlﬁl%&g} lg‘fetl't éﬂu ggtgéﬁﬁlgi\pitt%grObablllty
received sgqHe ae&sdﬂﬁlbianﬂas to0tran sl 4fl the rpovel Rbfredpoh@ag tto tthArgfrigbroadcast
strategy, where the preanbl e sequences are wuniformy partitioned
into M gr owhantel amd withagrbbaiilitypl -ap theadcness oldt van umnsait )at s@as dowergrower.
the neasured CQ value, one of the preanble sequences from an

appr opr i at §hestwitls o =s@I5ehalé thedimde thezagssss poistl hasTiedroasichitsheacknowledgment

probability, then, depends on the nappi n&t guanti zation of the
neasur ed CGhannel Qrhiepthasdandbyhppsingfeodis. the aeesss peint isfprcsd to broadpast

This can be il l.ustrated bhy.consi,derdn i npl e _2-1evel quanti,zation.
of o (i Tae aqkpawledgrmpntshantairss Ssiteitly bl Bpctig s dnorehep in ettt
Mx) is a gddefinkBé 't&ﬁaimilg Q€ tHeQimdaahigiter ok erallReBislonGrékabilitdl ue into

one of the two levels. [0046] Wth uniform access_sequence

parti 98541 ng, t REGN Gpilbisivetes & clingsapeshosiing wraghted |Rendipning 00 vRpsedion
wWith N2 Sgﬁ&%&%&% T ARGD B egi%?i. i%aﬁf&%ﬁ?& ﬁto %?ﬁbﬁé‘eregi%ﬁ& tl}art DR Sot HrG
i e., y ess I's

two sinul t @aneous actess attenp? exac WO ac erm na
are tryinguniform space, but are rather partitioned based on quantized CQI values that are

weighted. By weighting the regions, additional preamble sequences are available in
regions that have a higher probability of access terminals being in that region (i.c., a
higher mass function). For example, regions 604, 608, and 612 are larger regions that
may correspond to having a larger number of access sequences available. Conversely,
regions 616 and 620 are smaller regions that may indicate smaller quantities of users
present and thus fewer access sequences available. Thus, the regions may be partitioned
having some prior knowledge as to the distribution of C/I or received power in a
specified range in a given cell. It is contemplated that geographic regions may not
always represent concentrations of users within given CQI ranges. Rather, the graphical
representations of non-uniform spacing is to indicate the non-uniform distribution of
access sequences through a given cell region.

[0051] In an embodiment, the probability distribution of access terminals within the cell
may be dynamic based on the distribution of access terminals over time. Accordingly,
certain partitioned regions may be larger or smaller based on the absence or presence of
access terminals at a given time of the day, or otherwise adjusted as a function of the

concentration of access terminals present in a given CQI region.



to access the systemin each access s| ot). The collision probability
IS given 2 1 (N +o_a) (2) [0047] Wth probability a2 . the two
access te%%@ﬁéIW%h to send M=1(i.e., they both have 5‘3%?%028&248@
|l evel = 1). Since there are N 2 preanbl g2sequences to choose from in
the first set, the collision probability (given that both access

terminals ch t hej , this set) is 1/(N2). Foll o
L sAMSH ogi c. T 1RGSR ATeBAE: KF fyis} treetmuesingrd disp MaHmie o
derived. V“Ba.?tﬁﬁﬁlspl%%g%feg {t%ﬂﬁ%ét%ﬁ&k%e Warbil ) bENied Fop%% access

overall collision pro epends on the parameter a and nu
of sinmult arnttempt based o8 ahieasiiic obseTined piditipowien andbuffertievdlt it isaontsmpiated

hi gh as 2/ (a =0,.1) or as low,as 1/ a = 0.5). .Thus he best

chot ca_of . dnpt B Rritn B T, B gy F o piindt of S clols. b pcket
the CQ quaidel 2affi® Ryl HMahdwith Reduekie ol ualityh of sehid. | Vite MOSHABILE is
function. [00491 The access point will transmt the acknow edgnent

channel at detrampsdethe] aogess tepaipalsr selpct dhecseqyenaentd upRE aqunifora] pebebility
by the CQ this Y L a e .
poi nt. has (23eF Bzt phfticoll; ° GBI EIattt LBHARARE ook, foyphrofkidiRes i
br oadcast redesvedefor awtivevséthoperaivaki dndt ynother, subdee of GequEticeOaret available for
transmt at. so | oner power. _Thus, with a_ = half the tine the

. 0.3,
access poi NHAGRECCEEs- ppbaa%agtbomﬁn&c%feﬂweﬁené@g % REniregTyedfor apiive set
ot her hand,q byi6ROaRE Seh@ncesS tBroueASh@ ot $Rnidet b adcsss/ R ttded fe available
br oadcast lp1e acknow edgenent channel |ess frequentsfy ut 1 ncurring
an i ncr easdor mitighecdessansnit  power in the remaining of the tinme and

hi gher rall | 1isiqn probapilit 00 |G 6 illustrates .
ai aor AR ow ng etk d=BLosfbotisderiiath e Rse iolie pRtytipteld in
val ues. Then¢ §8teainformitdioh ibotlo s {siysicAlBf pRUSE the §édSpdriiaéted Aepdtular
of a wuniformspace, but are rather partitioned based on quantized
CQ val ues Periionapumbegel gompiseygequeneshidentifien danging drmn aipyyeri threshold,
preanble s e ayai [ [ . | :
probabi | i t?’qgﬁﬁgc@eg%% f ’e}/o?na}rl\ggg gﬁéﬁﬁaﬂoﬁ(?i I?%gttl&{r?%iugﬁ&(ei %é)% qgl%gl?ﬂl%%grre
mass f unct ideteymined usiag anppaztitiomgizensarfiflly; protided antdbie Ibetove: | ar ger
regions that may correspond to having a | arger nunber of access
sequences avail abl e. Conversely,

Access Sequence Partition N Size (N from 1 to 8)

Partition 1 2 |3 (4 |5 |6 |7 |8
00000 0 ofojojlo]Jojojo
00001 S2 S2 1821828218282 82
00010 S3 S3| S |S1}S1{S1]|S1]S1
00011 S1 |S1|sS1}S3|S83]|83]|sS1]S1
00100 S1 S1|St|{S1|S1}|S1]S3|S3
00101 S3 S11S81}183]S1|S1(83]S1
00101 S1 S3|S1|S1|{S3|S1]S81}¢8S3
00110 S1 S11S3|S1|{S1]S3 81} S1
00111 S3 S3 1S1 )83 {81 ]|S1|S8S1]S1
01000 S1 S1|S1}|S3[S3|S1]|83]S1

[0054] Thus, in this embodiment the access terminal selects its pilot level based on the

ratio, measured in decibels, of the acquisition pilot power from the sector where the
access attempt is being made to the total power received in the acquisition channel time
slot. The pilot threshold values are determined based on the pilot strength segmentation

field of the system information message.



regions 616 and 620 are smaller regions that may indicate smaller
gquantities of users present and thus fewer access sequences

avai | abl e VEHRWYOYRL regi ons may be partitioned havi ng SoHESIP/Rp614
knowl edge as to the distribution of C/|9r received power in a
specified range in a given cell. It is contenplated that geographic
regions may not always represent concentrations of users within
given CQ ranges. Rather, the graphical representations of
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er ot her rs,

determ ned on a nu 0 act suchi "as packet size,
traffic type, bandw dth requesty or/gualipy of s@rvice. Once the
parti toWAl i s def’e_\r,rl% ngbd, thegﬂaké-é-s&?ergfnal's, S M(}F?PhePseQuem),l D
using a uniformprobability over t tition. t he avail abl e
sequences f C i esgved for active
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for active set . operations, and sequences 3 through the total nunber
of access §%‘g‘t}’é‘ﬁ§es are available for initial access. [0053] The
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field in the systeminformation his is typically part of the
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upper t hr es¢spedivepalhe rasolting coPision. prétwbility ir eshol ds are det er m ned
using the partitions sli ze, parti alf y pro&/i d&d o})n tlabl e 1 bel ow

; -

@ =+ (- — = =
(aNV) A-a) (1-a&)N) N N N
which is the smallest collision probability possible.
[0058] For a more general setting with M possible CQI levels and U simultaneous

attempts, the analytical expression of the collision probability becomes more complex.

[0059) In another example, consider M=6 ,U=8 , and N=1024. Assufne that the CQI
values are quantized in the step of 4-5 dB. The quantized CQI values are given by [-3, 1,
5, 10, 15, 20] dB with the following probability mass function [0.05, 0.25, 0.25 0.20
0.15 0.10]. That is, 5% of the time, users will report CQI values lower than -3 dB, 25%
of the time with CQI values between -3 and 1 dB, and so on. The access point can then
adjust the power for the acknowledgment channel based on the reported CQI.

[0060] Using the proposed access sequence partitioning technique, the resulting
collision probability is approximately 2.5%. The collision probability using uniform
access sequence partitioning compared is 3.3%. However, to get a similar collision
probability when a uniform access Sequence partitioning is used, the total number of

sequences has to be increased by 25% to 1280. Accordingly, a larger number of access

&



Access Sequence Partition N Size (Nfrom1l1l to 8 Partition 12 3 45
6 7 8 00000 00000000 00001 S2 S2 S2 S2 S2 S2 S2.S2 00010 S3
S3 s sl sSWEEPIRI 0pp11 Si Si Si S3 S3 S3 SIS 0010BCEPSHNSA6K,
Si Si S3 83 00101 S3 S1 Si S3 SI Si S3 %i 00101 Si S3 Si S1 S3 S

SI S3 00110 Si SI 53 Si S1 S3 S Si 6 11 S3 S3 SI S3 Si S1 S1 Sl
01000 Si S1 Si S3 S3 Si S3 S1 [0054] Thus, in this enbodi nent the
access t er sequencesetopsearch transhtepdireetieto bighed compleity and thigher rfalse alasm
i n deci bel g%ﬂtpe acquisition pilot power fromthe sector where the
access att nﬁ% S"’being made to the total power received in the

acqui gege1pn charmés pmlﬁemnglswategyhenmléwbe tuséde siheh dighali satmenformauon
det erm ned based on t he BIlOt stren mentation field of

th
syst em i nf @P‘fha@s m ?Fe%a wpe@eé Wﬂ Tegtest ey dhe acsgsschannel. “This is
0055 Errb
[ ] E’art ul | ?Whl%ﬁ c}ﬂ% %&%E@blﬁaﬂﬁel%ﬁ@%nﬁlgg)foﬁgcﬁgq§ umefgx%ans

space is accor to t statistics quanti ze
CQ. Mre pfomsessetb;get tack uﬁtBltthgrstem 6D requestiresqurazb.dlf iiﬂfotmatimsrsgarding the

D" o stal e Bloprationi pé it SLERS un i b BErEage OF tiieh grpertain

partiti OneQ'raTﬁb ReMEecRoR | (Hitp,2ftp P SMSYDIs! tdqhedt®RE r HowN @hicBNbanliWAdthi B often
the ratio of the number of access sequences in each set to the total

number of aepred, Gfédué}ﬂ!etblssmﬁumﬁ@@ cpir bporsed omlptensmmg theaparfidosef the

= UPI P2 .. a“r&r‘% , ... NMI =1/ (Pl P2 ... PM,
where Nk |§c‘feﬁypreu Seglfenﬁféé%ss sequences in set KC{ 1,2,. ", M
[0062] FIG. 7 illustrates a table 700 stored in memory that partitions the group of access

sequences into sub-groups of access sequences based on a variety of factors. Factors
include CQI ranges, buffer level, quality of service, packet size, frequency bandwidth
request, or other factors. The quantity of access sequences in a given sub-group may be
initially determined on statistics maintained of past concentration of users in the given
cell as a function of the factors being considered. Thus,. each cell may have a
predetermined mass distribution of access sequences for combinations of the various
factors. In so doing, the collision probability of multiple users selecting the same access
sequence 1s minimized.

[0063] In an embodiment, the quantity of access sequences assigned to various
combinations of factors may dynamically change based on changes in the composition
of users needs. Thus, if a higher quantity of users migrate to a region with a CQI within
a given range and a buffer level of a certain amount, and other various factors, that
region may be assigned additional access sequences. Dynamic allocation of access
sequences thus mimics an optimal scenario whereby the collision probability is
minimized.

[0064] FIG. 8 illustrates such a process 800. Initial partitions are set 804, thereby
partitioning the plurality of access sequences into a number of groups of access
sequences. These groups may be based on ranges of CQI values. In an embodiment,
the initial set may be based on uniform distribution of access sequences. In another
embodiment, the initial partition sizes may be based on historical data. A counter 808
counts the access attempts in each subset. The counter can keep track of the access

attempts over time to determine if there are patterns of varying heavy or light usage.



[0057] In the exanpl e describing the 2-1level CQ quantization

function yields the following: Pr(MCQ) = 1) = a and

Pr (M CQ ) Y9 2006197k¢ nunber of access sequences in each BET/US2005/024614
therefore, (a )N and (1-a )N, respectiveky. The resulting collision
probability isa 21+ (1- a21_a+(1-a) -1 (ow ((1-a)N NN
N which is ghe, smgl.l est cq]lision probagbilit ossi ble. [0058] For a
nore gener aléaégq ?{?Tﬂbs ReR Aeppisevr é‘“‘@@ﬁ‘el "é‘\Pé%@‘P&ﬂHe of ageRen atteRwELIa given
attenpts, thkabRBAhNY b6 ahdRUDE EE STRS efectel S afiRlthiyt bl i
becomes nore conpl e§>1<. %0059] In ang)ta%gr egam%x@?ﬁég%ﬁg{sg’g?@kﬁt@%/@gwfng
and N=1024. ca4digRe that the CQ val ues are quantized in the step of

4-5 dB. The quantized CQ val ue ar'@Z ngen by [-3, 5, 10, 15, 20]
S

1,
dB with the foll owing probabi | ifmw= Eurtdf fokfa[01)05, 0.25, 0.25
0.20 0.15 0,10] - That is, 5%of the tine, users will report CQ )
val ues | over” hteﬁéaﬁ“’-%%&%?x%%io‘@ﬁue’e Re TEPTTECTR the TEntiyapf aeseetaRpiences &n a
and 1 dB, agiefiGubdet, ah0B @QH@ﬁﬁ%&%g‘facfcﬁﬂn T%@Eiﬂreggﬁ‘%glﬁ& %u ?nu?lff%g{n atv%gage
“Poy I ng

t he acknow edgnent channel based on the report 60]

t he propose#Fchmsively thgivvsce lqpgartweighiniormonearetemit qtata, artdhe lesss WWdightgo less
col l'ision prabability is approximtely 2.5% The collision

probability using uniform access sequence partitioning conpared is
3.3% [M0vklver, t Bageltorathsinevl epected lvalteOthe nBWORBRI siZe)nA 6 d@eBhiPE 1.
access sequmceﬁg&;ﬁtltlo%ng# s used, the total nunber of sequences
has to be | Ht#bgRbefimentothesibset sipgis deteswmined dylthe followingrauationtber of
access WD 2006/ 019710 PCT/ US2005/ 02461 14 sequences to search

translates directly to higher oqpnpl gxi §m and; hj,ghgf false alarm
probabi lity. [00611 This partiti”oni ng&€stgat egy can al so be used when

signaling other information such as ARt size, traffic type, and
bandwi dth request over the access channel. This is particularly
usef ul whenwhére Nacisabsnom artised sife, g isthe dold expetdiofWhilve Df URAE® @s@, m is

means for ysers t t b into the systemor to request resources.

If informath 8#“'?85?\1?5%??1'& O?ﬁ’zmté]tsﬁ?siegsti cs of information to be

conveyeoss]S KNowa deferfhinatidfis SRARIPLs td WiRtRr G8WiPitermined subset size is
substantially different than the previously set subset size. The threshold for what

constitutes “substantially different” is configurable. If a determination is made that the
newly determined subset size is substantially different 824, then the subset sizes are
reset. If not (828), the current subset sizes are maintained 832.

[0067] The various aspects and features of the present invention have been described
above with regard to specific embodiments. As used herein, the terms ‘comprises,’
'comprising,' or any other variations thereof, are intended to be interpreted as non-
exclusively including the elements or limitations which follow those terms.
Accordingly, a system, method, or other embodiment that comprises a set of elements is
not limited to only those elements, and may include other elements not expressly listed
or inherent to the claimed embodiment.

[0068] While the present invention has been described with reference to particular
embodiments, it should be understood that the embodiments are illustrative and that the
scope of the invention is not limited to these embodiments. Many variations,
modifications, additions and improvements to the embodiments described above are

possible. It is contemplated that these variations, modifications, additions and



traffic connection (http, flp, SM5) is requested or how nuch

bandw dt h } required, etc.), then this |nfornat|on c

used in dQWi? H%ﬁ&)the partition of the access preanbl% S%QHQEGM )
space. 10062) FIG 7 illustrates a tabl §5700 stored in nenmory that
partitions the group of access sequences into sub-groups of access
sequences bhased on a variety of factors. Factors include CQ

buf fer | evdmpreygaientsyfallfwishinthe sconsaafkibe isyenéion fas é&@éﬁéwﬁ%m fﬁl ng
request, or ﬁﬁger factors. The quantity of access sequences in a

gi ven sub- group may be initially determ ned on statistics naintained
of past concentration of users in the given cell as a function of
the factors being considered. Thus,. each cell nmay have a
predet erm ned mass distribution of access sequences for conbinations
of the various factors. In so doing, the collision probability of

mul tiple users selecting the sane access sequence is mnimzed.
100631 In an enbodi nent, the quantity of access sequences assigned to
various conbinations of factors may dynam cally change based on
changes in the conposition of users needs. Thus, if a higher
quantity of users mgrate to a region with a CQ within a given
range and a buffer |evel of a certain anount, and other various
factors, that region may be assigned additional access sequences.
Dynam c al |l ocati on of access sequences thus mmcs an optina
scenari o whereby the collision probability is mnimzed. [00641 FIG
8 illustrates such a process 800. Initial partitions are set 804,
thereby partitioning the plurality of access sequences into a nunber
of groups of access sequences. These groups nay be based on ranges
of CQ values. In an enbodinent, the initial set may be based on

uni formdi stribution of access sequences. |In another enbodinent, the
initial partition sizes may be based on historical data. A counter
808 counts the access attenpts in each subset. The counter can keep
track of the access attenpts over tine to determne if there are
patterns of varying heavy or |ight usage. WO 2006/ 019710

PCT/ US2005/ 024614 15 Based on this access attenpts over tine, the
expected val ue of access attenpts in given subsets may be updated
812. The expected value nmay be represented by the foll ow ng



equation: E. =(1-/3)EE + fl am (am-1) where E. is the expected

val ue, amrepresents the quantity of access sequences in a given
subset, and P is the forgetting factor. The forgetting factor
conputes an average recursively, that gfves a larger weight to nore
recent data and a lesser weight to less recent data. [0065] Based on
t he new expected val ue, the new subseé ze may be determ ned 816.

In an enbodi nent, the subset size is % ned by the follow ng
equation: Nm= N MEm 1<_nBM Z Ek k=1 where N. is the new subset
size, Ek is the "ol d" expectation value of the k" subset, mis the
gi ven subsdt duta aﬂremsstcamnmmbs syptoms 6] mathodt eff detommining s indiepsor of
820 as to Vgﬂethef 4 6 erm ned subset size is substantially
different t A ﬁ}'et ?8’3 °§‘°§@P N¥Bset size. The threshold for what
constitutes "sulitcminiag A netid dfmaibbervedtraffitsot;able. [f a

determ nation is made that the newly determ ned subset size is

substantial |y dldefe@m@mg sr4stimpfepfiohannel gyality diaseds om ab leaptethig rmetyi¢ of e
(828), the o%g L ek #H <;es are mai ntai ned 832. 10067] The

vari ous aspec S an ufes of the present invention have been

descri bed abOVQelM:thrkg aremest s‘equape,a'aﬁdormlgnﬁoﬂlmrgrmp dfa plseddithef gionps
the terns 'conpri ses, com er variations

DJ’I
t hereof , ard aP?ﬂS%ﬁ%‘&n?eé’ Wherg 3 ﬁ%%lga °£§r ﬁ° BSKEFT SaVENCSS eorEssnaRdp
the el errentd‘%ffa%nﬂﬂ b dsadf cﬂaxmfghahyfvaiuwvxnhhaﬁelh%é@electé@&%g' dahehce &

system nmet hod, ther i ment that conprises a set of elenents
is not Ii rﬁqmahet group lof thehplusalidy efrgronps cemespanding he theodeterniiead estimate of
el enent s naj Iy listed or inherent to the clained enbodi nent.

[ 0068] Wi (6 %ent i nventi on has been described with reference
to particular enbodlnents it should be understood that the

enbodi nents are |IIustrat|ve and that the scope of the jnvention is

not |i nited-tbhe metwdesshButhramlam Mawherein detarminng theppetric; fugher semprises
addi tions %@mﬁ%%%%{%%ﬁ}‘%%@ﬂgﬂ&l 13 descri bed above are

possible. It Ts ¢ rirations, nodifications,
addi ti ons and
3. The method set forth in claim 1, wherein determining the estimate of channel quality

further comprises determining the ratio of received pilot power to noise.

4. The method set forth in claim 1, wherein determining the estimate of channel quality
further comprises determining the ratio of received pilot power to the sum of received

pilot and power and noise.

5. The method set forth in claim 1, wherein the plurality of access sequences in the

plurality of groups of access sequences are distributed non-uniformly.

6. The method set forth in claim 1, further comprising transmitting the selected access

sequence.

7. The method set forth in claim 6, wherein transmitting further comprises

transmitting in accordance with a Frequency Division Multiplex (FDM) scheme.



WD 2006/ 019710 PCT/ US2005/ 024614 16 inprovenents fall within the
scope of the invention as detailed within the following clains. 17
CLAIMS 1. In a wireless comruni cation system a nethod of determ ning
an indicator of channel quality, the mé%hod conpri sing: determ ning
a nmetric of an observed transm ssion; deferm ning an estimate of
channel quality based on at |east the netric of the observed

transm ssi @); arThesaletieid B¢ Hittnda eclsing &gueherein ranshoibting, fifrthem cngprises
group of a plurality of groups,  of access seguences, wherein the
plural ity JFangmUHpgmmAce widh 4 Gorde Pivizign Mulfiplen (EBM)gekeras- ent
ranges of channel quality values, and wherein the sel ected access
sequence is fromthe group of the plurality of groups correspondi ng
to the det & iheauethed isetefothah claimagneherginehe tagt o trafBnwttimgt fadhierseimprises

forth in claiml. wherein.determni he ric further. c .ise
det er i ni nd PRBRET ioraiesalh Ja Ptelipi FigalmcVsbriiiot YElfGE Bues
forth in cl@rMA) ¥Rl N determ ning the estimate of channel quality

further conprises determning the ratio of received pilot power to
noi se. 4. The nethod set forth in claim1, wherein determ ning the

esti mate of,,ch I, t f.ur C i eﬁ?ﬁ- I ae. ratl
of recei ved1 Opi ?gg%lﬁ%%etfg%to%ft}%éﬂs%%% ’ ?’gg%ﬁgejeg%% 0 gllngggéﬁvx% Sgltr?!c:it%lg
noi se. 5. Thformetidiniedivetive affdcbess termilirail qhirembtsei n the plurality of
access sequences in the plurality of groups of access sequences are

di stributed non-uniformy. ‘6_. The nethod set forth in claiml,
further congr 'ﬁhﬁﬁﬁﬁlg@&%{gh 'ixé‘\glahﬁﬁo?%h&%hﬁéélééﬁﬁg%ﬁonﬁﬁﬂiﬂefﬁﬁﬁer cbm ;{iQé‘s

met hod set forth | aim 6, erein transmtting further conpris
transmitti rsglectinginfernation bufier lnvel needsg quality oDbervise vequiveiments) afory EBynk

schene. 18 channel quality indicator.

12. In a wireless communication system, an apparatus to determine an indicator of
channel quality, the apparatus comprising:

a receiver configured to receive observed transmissions;

a processor configured to determine a metric of the observed transmission, and
to determine an estimate of channel quality as a function of at lleast the metric of the
observed transmission;

a memory element configured to store a plurality of groups of access sequencés,
wherein the plurality of groups of access sequences correspond to different ranges of
channel quality values; and

a selector configured to select an access sequence, randomly, from the group of

the plurality of groups corresponding to the determined channel quality value.

13. The apparatus set forth in claim 12, the processor further comprises determining the

ratio of received pilot power to noise.

14. The apparatus set forth in claim 12, the plurality of access sequences in the plurality

of groups of access sequences are distributed non-uniformly.



8. The nethod set forth in claim6, wherein transmtting further
conprises transmitting in accordance with a Code Division Miltiplex
(CDM schene. 9. The nethod set forth in claim6, wherein the act of
transmtting further conprises transm Z%I ng in accordance with an

Ot hogonal Frequency Division Miltiple cess (OFDWMA) schene. 10.
The nethod set forth in claim1l, wherein selecting further conprises
sel ecting I5nfDhevgipamtus set f@dt invedaiaf 123dosba doetpiisingla tragmitterroenfigured to
11. The method selgl forth in claim10, wherein selecting information
further corfffpgd e?@‘?"é FRESISHWPH Rt i on buffer | evel needs, quality
of service requirenents, a forward-link channel quality indicator.
12. In a wireless conmuni cation system an apparatus to determ ne_ an

i ndi cat or df6. chEherapparatralset fprthtin elaimp 3 4r whersingberpransiitter. is unther epnfegured

configured,to receive observed transm SShONS: roce r configured
o debor m e tansiaf 11 fooRiafia v s PR STDREm LBl SCRINY §¥b e, i ne
an estimate of channel quality as a function of at |least the netric
of the observed transm ssion; a mam)ré el enent confitg[ur,ed to store

plurality dff- gr olisappraiis seitorth g glaga d 3, whermathe Hansme ﬁllﬁrﬁaﬁhqy%ﬁgm‘%
f \ .1.0: di - ch |

aroups, of A6 EAA R EAUEDRER 0N STRIBL B NORRRRICOMMERRL | channe

sequence, randomy, fromthe group of the plurality of groups

corresponding tq.the determ ned.channel ality value, 13. The

Sppar atus 98 1 CPeDpTSL SPRDE i AN 3P QU BEB s Reareris fgfes eanfigured
det er m ni ngo tth@smitednl SccBfdanes Hidhe th ARIgoRAVErleqhiéhcP DFRionl MultlP8 Access
apparatus set forth in claim12, the plurality of access sequences in
t he pl ural i(OFDMA) sphemgs of access sequences are distributed
non-uniformy. 19 15. The apparatus set forth in claim 12, further

conprising a transmtter configured to transmt the sel ected access

sequence. 16, Tieapparainid Josiein tairh 1] Whetedi theldelecith @ Girthet Bénfigured to
transmtter js further configured to transmt in accordance with a

Frequency BFIgeiniosmetion ndicative efggpess derayigal requirements.

20. The apparatus set forth in claim 19, wherein the information indicative of access
terminal requirements comprises buffer level, quality of service requirements, a

forward-link channel quality indicator.

21. In a wireless communication system, an apparatus for determining an indicator of
channel quality, the means comprising:

means for determining a power level of an observed transmission;

means for determining a CQI value as a function of the power level of the
observed transmission; and

means for selecting an access sequence, randomly, from one group of a plurality
of groups of access sequences, wherein the plurality of groups of access sequences
correspond to different ranges of CQI values, and wherein the selected access sequence

is from the group of the plurality of groups corresponding to the determined CQI value.

22. The apparatus set forth in claim 21, wherein means for determining a power level

further comprises means for determining the power level of an observed pilot signal.



17. The apparatus set forth in claim15, wherein the transmtter is
further configured to transmt in accordance with a Code D vision

Mul tiplex (CDM schene. 18. The apparatus set forth in claim 14,
wherein the transmtter is further configured to transmt in
accordance with an Othogonal Frequency Division Miultiple Access
(OFDMA) schene. 19. The apparatus set forth in claim1ll, wherein the
sel ector is2¥ JP‘FWEP“&%‘W? Fhdn elgim 2 whareinthe plugality af posgrsosearsnsenm the

access 't er ialief SAbERTRNbSess Hiuelde aARGEBLUS nSR Gl 10 o al m

19, wherei ativ access term
requi renents conprises buffer level, quali ty of service requirenents,

a forward- chann I|t |nd| t In.a wreless .y
communi cat |%41 i@%?@?ﬁr %%&gg ﬁlgm? gf @'@P@r?ﬂ’?ﬂr}fﬁ‘%‘ﬁe‘?‘}?&gﬁgﬁ?ﬁm‘m“g the
channel qualeldcied dcbys BRARRcLONPri sing: neans for determning a power
|l evel of an observed transmission; neans for determning a CQ value

as a function of the povver | evel of the observed transm ssion; and

rarality Bt or Doeltrdti SRCOMEHTRAR 24 WA ok Tof Sfahife e

groups of aegfites ARFUENFR IranC@Itlies fDACtotdantkd Hithr £ PieqhanyeDividiod Multiplex
val ues, and wherein the sel ected access sequence is fromthe group

of the pl ur@ﬂM)ySCBFm&roups corresponding to the determned CQ val ue.
22. The apparatus set forth in claim21, wherein neans for

determ ning a power |level farther corrpri ses neans for determ ning

t he power |2vel THe appaciteesetefdrthi inotlaim @Aah;vhe&ﬁh n2ans Toe trappaittatey further

set forth in claim?21, erelnihe ralit S. Se
The ol ur alS0EPTBR BrB LT Erontieden Bqrimee Vi e divishin atpiex (v
non- uni f or ngeMeme4. The apparatus set fort h in claim?2l, further

conprising neans for transmtting the selected access sequence. 25.
The apparatus set forth in claim 24, wherein neans for transmtting

Y eonency” Ao < % AR 8 XA, 39, \hofr dALSE: bdhfing, e
forth in clcanpridds trmﬁﬁmng 1ﬂTEétBﬁdaﬁéH withaﬂs)miogom Frégfubh®f Division Multiplex
(OFDM) scheme.

28. The apparatus set forth in claim 24, wherein the means for transmitting further
comprises means for transmitting in accordance with an Orthogonal Frequency Division

Multiple Access (OFDMA) scheme.

29. The apparatus set forth in claim 21, wherein selecting further comprises means for

selecting information indicative of access terminal requirements.

30. The apparatus set forth in claim 29, wherein means for selecting information further
comprises selecting information regarding buffer level needs, quality of service

requirements, and/or a forward-link channel quality indicator.

31. In a wireless communication system, a method of transmitting information

regarding access terminal needs, the method comprising:



conprises neans for transmtting in accordance with a Code Division
Mul tiplex (COM schene. 27. The apparatus set forth in claim 24,
wherein nmeans for transmtting farther conprises transmtting in
accordance with an O'thogonal Frequency [1] vision Miultiplex (OFDV
schene. 28. The apparatus set forth in (:2I aim 24, wherein the nmeans
for transmtting further conprises nmeans for transmtting in
accordance wit h determining goersived pewgelerl dbianiobserved Jiat sigptle Access
(OFDVA) schene. ._The a at us s orthi.n claim?21 r.ejn
Sel ect) ng. 1 ar ¢ hefrepe S8R Blkes il ol dhebei e hilur VRS

i ndicative of acgReting e Bidesd sgendel @nBRhE, ffdth onk@o@pPepa plurdity ef groups
forth in claim?29, wherein neans for selecting information further
conpri ses <¥|aEeass FIFIUERGESy Wheregihe BlyEalily ahemaups efraceesy sequglted sorreipand fo 2

of service j fj;;g& éﬁnir?e'a Qbrs@ forward-link channel quality

i ndi cat or. psl&l%ﬂ%& W trte essqéon%mi cation system a nethod of
transmtting information regarding access term nal needs, the nethod
conpri sing:,2 det er i ni a receiyed,power |evel of gbser ve

16t 31 gnat: ThOEA PGS Teiefa o HEHL e et s nge ol BEggs, eryor
pover | evelmoRngr $41gR6 LdfNOQRMV KRS T pes Gichitfor a8 0Fhdket sT8MAMR type,
group of a plurality of groups of access sequences, wherein the
plurality dfeqgenyphandividi tegyestand mangeeel gualibeefsordce indigatogst ural ity of
predeterm ned factors. 32. The nethod set forth in claim31, wherein
the predeterm ned factors include on or nore of ranges of CQ

val ues, ramges ah Duwfifeddss lcon@hmication k§btem, 26methoafdfl @nirimecating a channel

frequency bandw dth request and ranges of quality of service
i ndi cat or s.9uahty ipdicatonf( Q) the methad (AMPAISINGH system a met hod of

comuni cating a ghapae i [Relal Fod( :-ndihe met hod
conpri sing: det ed%m ni ngg gggg\%\l;el%y?lg\?g*&g%e?‘éeﬁlpg&gel%ﬂﬁ pi |l ot signal; :
det erm ni ng a CQeterminieg a< QI value s afurwtion lod timopewerl lewad lof die oliserved pilot
observed pilot. signal; selecting an access sequence, randonmly, from
one group of8%bplurality of groups

selecting an access sequence, randomly, from one group of a plurality of groups

of access sequences, wherein the plurality of groups of access sequences correspond
different the CQI values;
appending the CQI value to the selected access sequence; and

transmitting the access sequence and CQI value.

34. A method of partitioning a plurality of access sequences, the method
comprising:

determining a probability distribution of a plurality of access terminals about an
access point, wherein the probability distribution is a function of a plurality of access
terminals being partitioned into a plurality of sub-groups, wherein each sub-group is
categorized as a function of CQI values within a predetermined range; and

assigning groups of access sequences in proportion to the probability

distribution.

35. The method set forth in claim 34, further comprising reassigning access
sequences as a function of a change in distribution of access terminals about the access

point.



of access sequences, wherein the plurality of groups of access
sequences correspond different the CQ val ues; appending the CQ
val ue to the selected access sequence; and transmtting the access
sequence and CQ value. 34. A nethod ofzaartitioning a plurality of
access sequences, the nmethod conprising: determining a probability
distribution of a plurality of access term nals about an access
point, wherein the probability distribution is a function of a

plurality access. termnals. bein artitioned into _a pl.ural. of.

B Ube gt oups Sndt & Wirglsecunpu et Pteth. i postun ReSihshtfod plptmation
CQ  val ues repdriing a8edRs GERLRI HtddsAht afdRitudSsnfEiOni ng groups of
access sequences in proportion to the probability distribution. 35.
The nethod set fraeans forfletermininga receiyied Rewerlswelaf gn ehsereadpilog signgys
access sequenc | e C .
term nal s about q@%@ﬁé@‘%é@é‘ﬁﬁlg@%ﬂft@ﬁh@%@ﬁﬁﬂlgﬂ%ﬂ)é‘[eg}s&&{k&){m\g& 1%§a,7
comuni cat iamd system an apparatus for transmtting information

regardi ng access terninal needs, the apparatus conprising: neans for,
deternining a ¢ deeAnS dor ﬁﬁiﬁﬁ}éﬂg AR geACSHICAUTTICEHER %I@rrgpmnes%r%&?a PHEERHEY

for determyp i ] i r
| evel ; anddT glrl]p} ???cc\séggl ec u?i?]cg?@ ’a%ﬁg%gdeg{sé g’lgaafljlg;ﬁg g%ﬁﬂgﬁ?g S%f Sreglﬁgnces
one group cbrraspeinditehk pturalityiof predetesninkd fastarss sequences, wherein the

plurality of groups of access sequences correspond to a plurality of
predeterm ned factors. 37. The apparatus set forth in claim 31,

wher ei n t hg7prEdebpirahs st HAk iPE18in BT, witteeifl hedfreddi@kned faétoRUasluéé on or
CQ values, ranges of buffer |evels, packet size, traffic type

frequency baerevwidranges @icSRI adnesarmyess off iffari leyels s pasket, pige, traffic type,
i ndi cators. | peslall ' : aratus for
conmmuni cat i%egﬁ%négh%gﬁ%%&ﬁgeﬁg%ttgg I ngkﬁgﬁ@?ﬂ%%%%&ﬁer@ 3%%%? at us
conprising: neans for determ ning a power |evel of an observed pil ot
si gnal ;

38.  In a wireless communication system, an apparatus for communicating a channel
quality indicator (CQI), the apparatus comprising: |

means for determining a power level of an observed pilot signal;

means for determining a CQI value as a function of the power level of the
observed pilot signal;

means for selecting an access sequence, randomly, from one group of a plurality
of groups of access sequences, wherein the plurality of groups of access sequences
correspond different the CQI values;

means for appending the CQI value to the selected access sequence; and

means for transmitting the access sequence and CQI value.

39.  An apparatus for partitioning a plurality of access sequences, the apparatus
comprising:

means for determining a probability distribution of a plurality of access

terminals about an access point, wherein the probability distribution is a function of a

~ plurality of access terminals being partitioned into a plurality of sub-groups, wherein

each sub-group is categorized as a function of CQI values within a predetermined range;

and



means for determning a CQ value as a function of the power |evel of
the observed pilot signal; neans for selecting an access seguence,
randomy, fromone group of a plurality of groups of access
sequences, wherein the plurality of gr oyps of access sequences
correspond different the CQ values; neans for appending the CQ
value to the sel ected access sequence; and neans for transmtting
the access sequanesasdemiaseghingzgrouns SRccesy sequsheastin praportigraiotthe proababidjty
a plurality,.of. gocess sequences, t he apparatus conprising: neans for
determ ni ngdlsgnB?boﬁ’abi lity distribution of a plurality of access

term nal s about an access point, wherein the probability distribution
is a functigon of a plurality of access termnals being partitioned.
into a plurd it ylherapparius, st serth helain 34, Sather sompysipg gngags for reassigning
cat egori 2edoAss JodtEl! A MhofdR ot AlHiRZe 1 dilBufoPbLALL R BiRLs BHETre
and 23 neans Tor asslgning groups of access sequences I n proportion
to the prolaabeskpoint. di stribution. 40. The apparatus set forth in
claim 34, further conprising nmeans for reassigning access sequences
as a function of a change in distribution of access term nals about
the accesypahAtwirdldss chnfimi¥ati6nh §fstent YEBLE 8F iR niiRE allackhoWREdpRhent
of transmtting an acknow edgenent” of a detected acceSs sequence,

t he met hod of @rdstectsidrageess sespiendenthe aretherbeaaprisingience; determining at

| east one attri brgéee .gf a iveré Access termnal as a function of the
access sequence; and e FaRSY Y ﬂ%é‘ “nformati on comensurate with the
at | east one at tdetdbaireing dtleast o BRiitne of &igivenracbess ferfiiil &% 4 Yunctiog lof ite
the attribute is at |least one of a channel quality indicator, a

buf fer | ev@FCqSHEIRERES: a0 priority indicator and a quality of service
i ndi cator. 43. %sﬁ%ﬁ%ﬁfiﬁﬁaﬁéﬁ EdiindeRsifrhte Withihe atBSE ShdattHate.

transmtting informati

42. The method set forth in claim 41, wherein the attribute is at least one of a channel
quality indicator, a buffer level indicator, a priority indicator and a quality of service

indicator.

43. The method set forth in claim 41, wherein the transmitting information further

comprises transmitting an indictor of acknowledgment.

44. The method set forth in claim 43, further comprising transmitting an indicator of

acknowledgment over a shared signaling channel (SSCH).

45. The method set forth in claim 44, wherein the indicator of acknowledgment is
included in a particular section of a shared signaling channel (SSCH), wherein the
section of the SSCH is partitioned on a basis of the transmission power needed for the

indicator of acknowledgment to be successfully received.

46. In a wireless communication system, a memory medium comprising N dimensions,
wherein at least one of the dimensions comprises data correlating access sequences with

indicators of channel quality.



conprises transmtting an indictor of acknow edgnent. 44. The net hod
set forth in claim43, further conprising transmtting an indicator

of acknow edgnent over a shared signaling channel (SSCH). 45. The
met hod set forth in claim44, wherein tag i ndi cator of acknow edgnent
is included in a particular section of shared signaling channel
(SSCH), wherein the section of the SSCH is partitioned on a basis of
t he transniddsilhe memeny mebtdadfictaimtdée furthed compusingé daudnson cotpmeing data
be successf ul I%.recei ved. 46. Iﬂ a ﬁ‘ rlel SS communi cation system a
merory mediCGFFRERS PSSP R IRFEPHRHE PBHE 1Velher ein at | east one of the

di mensi ons conprises data correlating access sequences with

i ndi cators of channel quality. 24 47. The nmenory nedi um of claim 46,
further cord8rildiedperaoryimediamnof clairmAt, Sirthgr eemprisied? danensiongompeising data
sequences Wl ksl &4 Glnecfyn JAABIONy odi um of cl ai m 46,
further conprisi a dinénsron coffprising data correlating access
sequences Wi th packet size. 49. The nenory medi um of claim 46,

further conprising a dinmepsion conprising data. .correlatjng access
sequences B ey TRgAtwn od glainmids, Hstisr FOTRRR IR dimension tomprising data

further conprimlifga@esl SR WARMRIACIVHY data correlating access

sequences wth quality of service indiCators. 51. The nenory nedi um
of claim 46, further conprising a dinension conprising data

correl ati ng,access sequences with requests regardi ng. frequency . .
bandvi dt h, 382 THE e aries of sl dBc B PR opRfung - Simdrsn chmpgsing data
transm tti RerratingadeBdegataREPRth Qhalty eévice thdaaeRes sequence, the
apparat us conprising: neans for receivi Nng an access sequence, neans

for determining at |east one attribute of a given access term nal as

a functionr,of . : : 3t 1] .
ot o nat | on Lo ARG HSURRAY BRGE 4 RMHEPaiy e 4 RKAGIoh cpfiBrisipg data
appar at us setrelhting fccess sehwanoesORith rdyaeests reghfdingafréquieiest antdwidth. | east

one of a channel quality indicator, a buffer level indicator, a
priority indicator and a quality of service indicator.

52. In a wireless communication system, an apparatus for transmitting an
acknowledgement of a detected access sequence, the apparatus comprising:

means for receiving an access sequence;

means for determining at least one attribute of a given access terminal‘as a
function of the access sequence; and

means for transmitting information commensurate with the at least one attribute.

53. The apparatus set forth in claim 52, wherein the attribute is at least one of a channel
quality indicator, a buffer level indicator, a priority indicator and a quality of service

indicator,

54. The apparatus set forth in claim 52, wherein the means for transmitting information

further comprises transmitting an indictor of acknowledgment.

55. The apparatus set forth in claim 54, further comprising means for transmitting an-

indicator of acknowledgment over a shared signaling channel (SSCH).



54. The apparatus set forth in claimb52, wherein the nmeans for
transmtting information further conprises transmtting an indictor
of acknowl edgnent. 55. The apparatus set forth in claimb54, further
conprising neans for transmtting an ingicator of acknow edgment
over a shared signaling channel (SSCH). 25 56. The apparatus set

| ncl uded | rita A5 BREHER SSABRhAR s diecein 0y TN o] PAkpIBYedgment i
(SSCH), wWheh&ifed if a PRE&IANsREion 8¢ Ssildrtd $i Qﬁﬁrg %l?ﬁﬂad%m@a Rikcin Qhe

the transm ssion power needed for the indicato ackhow edgnent to
be successfseattion ofctheiSSEH is partitioned on a basis of the transmission power needed for the

indicator of acknowledgment to be successfully received.



