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Background

[0003] An access channel is used on the reverse link by an access terminal for initial
contact with an access point. The access terminal may initiate an access attempt in order
to request dedicated channels, to register, 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 wireless 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



access preanble transm ssion, a CDM based preanble transm ssion may be
timedivision- nultiplexed with the rest of the transm ssions (i.e.,
traffic, wonbesnl1971and access payl oad). To access the sysgtenns2i@2atLess
term nal then randonmly sel ects one Pl\lseauence out of a group of PN
sequences and sends it as its preanble during the access slot. [0006] The
access point searches for any preanbles (i.e., all possible PN sequences)
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[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

power 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



efficiently send an acknow edgnent nessage to access termnals in a given
cell. SUWMMARY [0009] Enbodi nents of the invention mnimze use of a
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poi nt . access point is determined. The probability distribution is determined as a function of a
plurality of access terminals having CQI values within a predetermined ranges. Groups
of access sequences are assigned in proportion to the probability distribution. Access
sequences can be reassigned as a function of a change in distribution of access terminals
about the access point.

[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.



[0012] hi yet another enbodi ment, an apparatus and nethod of transmtting
an acknow edgenent of a detected access sequence is described. An access
sequence we o@mapmed. The access sequence can be | ookedPup/useood/obdsak- up

table, stored in nenory, to determine at |east one attribute of the given
access termnal (as a function of the atcess sequence). The attribute can
be information such as a channel quality indicator, a buffer |level and a

quality of service indigrigyr DESTRPTHONOF FHETBRAWEYGSi tted to the access
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i dentity correspondi ngly throughout and wherein: [0015] FIG 1 illustrates
a bl oR16li agr anFIg}. 2aillustiatesihe taccesaprdbe strentencand the[ 008 prableGequenid;| ust r at es
the a S prob rycture and.the access, probe sequence;. [.0017] FIG 3
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access poipdint;[ 0018] FIG 4 illustrates an enbodinent of the invention that
avoi ds the use of the broadcast acknow edgenent; [0019] FIG 5 illustrates

a cel [00p8Irt i ti oFld 4idllustyaignianommbasiimentref; the dovation tt &yoids| tstusatadsthe
di agram shf;}g%@%tq%\%kg&%%gﬁgggéj tioning based on quantized CQ val ues; [0021]

FIG 7 illu St'ored in nenory that partitions the group of
accesfo19] FIG. 5 illustrates a cell partitioned using uniform spacing;
[0020] FIG. 6 illustrates a diagram showing weighted partiﬁom'ng based on quantized
CQI values;
[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).



sequences into sub-groups of access sequences based on a variety of
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digital assistant. An access terminal can also be called a subscriber station, subscriber
unit, mobile station, wireless device, mobile, remote station, remote terminal, user
terminal, user agent, or user equipment. A subscriber station may be a cellular
telephone, PCS telephone, a cordless telephone, a Session Initiation Protocol (SIP)
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



[ 0026] An "access termnal" refers to a device providing voice and/or data
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conditions (e.g., converts to analog, frequency upconverts, filters, and amplifies) the

sample stream to generate the modulated signal. The modulated signal is then
transmitted from an antenna 224 and via a communication channel to receiver 250.

[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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L?ovi des a strgam of data synbol blocks (e.g., one block for each frane),
wher e t hewbl2omkaofior each packet may be interlaced withpChasksoksifor one
or nore other packets. [0029] A transmitter unit (TMIR) 222 receives the
stream of data symbol blocks from TX data processor 220 and generates a
nodul ated sigpal . Transmtter unit 222 multiplexes in pilot sypbgl S wth
the data syiB6I%92( eRY. datyprorgssor P60 a;lste@fwehs:yI%e dewdﬂexlt pam‘l(ég éﬂ“‘ ;plrr?;]débr%n tthe

[ Xin i AS:.a. t rans S ol s. _
len‘f)glpl rGray Eae(zkg{%%t?gt‘@;ﬁﬁlgﬁé{aeg gﬁ%fg?c})l?r %lf'll%c CLIsgEedetgerre dPH@Ving a
si gnal [0p3llue of AewatrolleraToreteiess thlthanAA%sTRYted Fon? EMnER RGN 38 lag i |

' T 1 tt it 222 generates a stream o
1 mb- dormi Bk ST ol R G RcBioar s ( Gotfrolfee G0 seleststiomadiaFarghe |
fr equency uRGQMUE biokel 1d bE"EmsARLaAPRLLLES)sq B aPLE, stream Lo gener at e

t he nodul ated signal. The nodul ated signa hent
ant enna 224Camfeplier 278 dsomasseimbiasi foadimick ninfirmbtion. e CHiev &edBRR- inf¥838bn A%

: ; ) ; : he
receiver 25 [ ted si L, s,received by an antenna 252, and t
recei ved si ngésgiédséyp?E%iadprPSesﬁg&gge pr ‘iﬂ’i‘ld’tthF@éR? transmittrewnit 284 andi L
254 condi t | wasmitttdVia kidtena 25200 BafsRiitecerRses (e. 9., OFDM denodul at eS)n% F
recei v&&g}si gnhal to obtain received data synbols and received pilot synbols.

Recei vRP3Zini't 254t Hrpyniges Zﬂ@reﬂﬁe@msvé@ddaigaalsﬁmhot@s;iwer CﬁS@Iéi leedei){e_dZI.@? ?nd
h [ ' S hannel .esti mat qr 258. annel estimto

e recel veshaphossuAlned % RRO0RShR T RSl W R

(e.g., charpretesgai2d4ds técoutrahe &rdbHRIABrASMITRLESY rdeivet 150, COSHRHIE ?s‘d

on
; it h
channel . Det,ector, 256 perfor detectiogn on the received data synbols wt
the channel L&y g gecelyeg %F‘g%‘?ﬁhégf%@?@%eweaéba AGKASAK. too cantrakxtheldRa

processor msm}g@ﬁpcﬁttﬁ@tpﬁgce@l?gﬁlgﬁéﬁpw SR D5 ra?lg ru[%gs? ! fs?ﬂet%ﬁg mage,to

| og-likelihood ratios (LLRs) e code brts used t0
synmbol s (adrekese themeut pagkebto sbpd Gt feegivere)s0e Contratlere 230 aMi oM@ URECt shd €W

O e A TR CO R NG SN
provide storage for program codes and data used by controllers 230 and 270,
respectively.

[0033] FIG. 2 illustrates the access probe structure and the access probe sequence 200.
In FIG. 2, Ns probe sequences are shown, where each probe sequence has Np probes.
The media access control layer (MAC) protocol 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



detected data synbol s obtained for that packet and provides a decoded
packet to a datasink 262. RX data processor 260 al so checks the decoded
packet amslopoevilgas t he packet status, which indicates woetUsesosobsipacket

i s decoded correctly or in error. [0031% A controller 270 receives the
channel estimates from channel estimato? 258 and the packet status from RX
data processor 260. Controller 270 selects a node for the next data packet
to be trangéihi BeHl tOponCRREWEthe Acda Potht B2t then GRARARS 386 tan"Rices. grant,
Controller 270 al so assenbl es feedback information. The feedback )

i nf or mat i oincluging & dseadsast ekaovwirdgrment,pfascaash aif the preanpfles deteetsthdi Thidned by
a transm-t ' s ' | e ) t s r 210.
[0032] At %%ﬁﬁﬁdfé ‘é?‘ﬁz‘fgm{‘%@@ r%ing%r@tg?vgé S S%ta Q‘?Sr“ﬁﬁmgdr te"geai hith %’é’ggiﬁs
recei ved byowert archatha?2dll of aheliactess eembiyala in ec giverrcellnire abl2to decbdeuhe her

processed py an RX dat rocessor .244 to, recover, the feedback information
sent by yeﬁ@a&aﬁt solepow RIS GPis8 BeaMUAS e T e RAAFCPSATITA dgs PO

i nf or mati opriol §RSwielSe AHEINE tocs@Nbfmhalb hie iR he 2318 Sk tifs hdienpacket
bei ng sent to receiver 250, and uses the selected node to process the next
dat a packeknawledgends tto the peiveeevzbmecdSsaryr o |the sicodd temuind7® degodetthe he

operation at trangmiter. 210 and~receiyver 250, res Lvel y. . Menor, nits
205 and_o7BoanGfa Bckdctiadismenl “oh S&Fint SE g oo FRES 1O Eadts YRR IPET | o1 s
230 and 27Esnds 830 aktpayRhd as pASdefink@resduickd sidchl @sthehecas gaat probe

structure and the access probe sequence 200. In FIG_2, Ns probe sequences

are sH93, wher shedrpadsass hacknevrdseraci Jsangmissiash descrived ahpvg ds eletivaly
control la : - 0c0] 4 3 ' ' he
physi cal | Spio ol iEieBhRe Y akbBRaRb g, AERICONEARAT, iad ARNEHFEINGS)
channel MAbampiwadthaoklope theilihks Flie4 jhigsateshn eapediment 400athatiavbels tiof uselofnent s,
including, but not limted to, the power |evel, access.sequence

i denti fi cafheﬂﬁs)aé(éﬁt&cfgwlsﬁgmts e dermPEPoseREeH: %Egﬁsa}lﬁfb@sifgo% be
transm ttegoceds pdifsNdn 8bdepihg,[the b&e@d"@nﬁinﬁpﬂ’&&ﬂ{in&%gﬁ%eﬂ( b thsmifdas Pr obe
in a sequence Is transmtted at iIncreasing power until the access term nal
recei ves ait mcowess Jheset obsErvations Hpicatlyiisvelve detsamining ferwardliok gthanred ei ved
a

quality from observed acquisition pilot signal transmissions or pilot transmissions as
part of a shared signalling channel (SSCH) channel.

[0036] The access terminal 404 then randomly selects a preamble, or access sequence,
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



deactivate command, or if a maxi num nunber of probes per sequence have been
transmtted. Prior to transmssion of the first probe of all probe
sequenceswot2bes/agness ternminal forns a persistence test pomiusbooss246sed to
control congestion on the access channe]. [0034] FIG 3 illustrates a
traditional call flow between an access”term nal and an access point 300.
Access term nal 304 randomy selects a preanble, or PN sequence, out of a

group of Pinbediens s akdowkRdgaemGiedsiige pagbakén tdurdrogp dhaccassaessinglsot to
t he accesspoi.nt 312. Upon receipt, the access point 312 then transmts 316
an access B¥ang the spme T sigiler %aneiea%tTh&cmﬁbiﬁébrge&%mq 0 @P@‘é&ﬁﬁ Thus, e
preanbl es Hé‘ste&%neﬁm bt 187 %%eﬁdﬁ?r{ﬁﬂﬁc%és ?eanFr%%%E&c%@sf&H;k petvedggment
transmtted at a |g% enough power such that all of the access termnals in
a gi ven ceirhnsmissiaihltee aeresiepadeseanie ther akdowiedgenént ondsealeimshe apftopsate s
deened neceSﬁaréf&%ﬁﬁF t he access point has no prior know edge where the
access ter MMM &89 st em and thus has no know edge as to the

power [dogsje! necasa@fition @F CONhfaeeRidn, theabdddsterithall @a9dend bePindardtatiohed
acknow edgenent. On receipt of the accent grant 316, access term nal 304

sends 320 phntgestitodlae apsessanointifarigaithe, sutisl asenss phaseal Hasexample; Hhetagecsaccess
grant. [00 T ca . 1.3S] rjihe ove is
rel ativel y?e?x}x]lg}a??%asfe%g gaasﬁéﬁféﬁégeg%@ggggg?&slﬁé%‘%ﬁg} %?1%“?‘2 og(r%r%ﬁan{hgoagc%?ansm t
power and/ egrminad diitenis to Rermbhol tie hedess pdias eWithesuch kdiowlelige,4hé hdoess paihtcis an
enbodi nent 400 that avaqids the yse of the bropadcast acknow edgement. An

access ter APl de apmseRralely dms’cqnéﬂ‘élﬁ% EWFRAFIEBMCEcess points. In .
obser yjoRgy _t he %ﬁﬁ%%ées& &R/ mgﬁtaf's:b{%eﬁﬁsinf({?&aﬂ égaﬂiin%r i) eRdupr! t

recei ves.” These observations typica I nvol ve determnrng forward |ink
channel qughality of semvicebsEry edommagion snay beugdd tot prirgize lactess tegmiisds ntheor

pilot transm ssions as part .of a.shared signalling channel (SSCH) channel.
[0036] The® e{’igtgmftg‘?ﬁ‘iﬁ%ﬁﬁPOAIE%aP"}Pé]HYroéﬁﬁi Qvgqagcts a preanble, or access
sequefgae out OUpan%&%ikﬁ_ﬁf theCe6&S FrAfUABEES BRAhS Qbess tdiminl cabldcBesd 10 tO
t he access point 412. This preanble is transmtted along with sone

know edge &minsl Mdsenids d28hpaylesd as per the resources defined mn the access grant

message. By receiving additional information during the initial access phase, the access
point will be able to take advantage of knowing the CQI, buffer level and quality of
service information as part of the access grant message.

[0041] FIG. 5 illustrates a cell 500 partitioned using uniform 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,.



quality (CQ). CQ information may be transmtted as within the preanble,
or appended to it. In another enbodi nent, an access sequence is randomy
chosen ouwvoabocaipiaral ity of groups of access sequencespCrhse@®s®2mi4 gr oup
of access sequences is designated for a range of CQ val ues. For exanple,

I ndi cations of forward |ink channel quamty may be observed pil ot signal
power. The observed pil ot signal power may be quantized to CQ val ues based
on a pyoagiet er m macbrekdallyf by ehdésing td rtfsmiflo ¢V pbSitI€ phmbRCRy @ @eqiubot
signal power may correspond to a given CQ value. Accordingl t he access
poi nt 412 ﬁﬁaly’gléB@FtﬁPﬁ@leﬁ@tlwnadf egopysysa. Herexnple vhepdy =B§24»iaﬁm?é\>'of ‘the

access seq se ermi 11 ess

t erm nal Sg%%?%&ﬁf@nd?%ggf%}ﬁﬂgg) @? gm?% ?ﬁi%ﬁ%ﬁ%@fk "(lq'}lljlgﬁ ?t?é)éﬁ%llﬁ’l 3 |1§ S
initial aceaessnsafit,énistpordibl fohasen dependen anformdtich tot Heceralstded apparhof the2 has
t he know edge nfeded to.transmt 416 each acknow edgenent on a channel

usi ng an aﬁgﬁa@ﬁq%‘i’@m&%ﬂﬂ%t of power for the designated access termn nal

404.  kgpagnenbodiAmesthmohyeusdd fAMqBE WRNpariBSS a8 NRYeaddlS Seuch@s 3n@rmup of
access termnals having'the same or simlar CQ values. This may be through

use of thedB8@H sehlabsleddsdd.80 Torstgngbonsr of legtM) pessitelitidsdt.c4 log: 133
termnal to successful lé recei.ve tt he transrr%sngainon etdh accS?ss p@i nt sends
the acknowPeWGETER (" AR SRRIEPTIAtE SRl 1S oPe ANd Eensigitied,) Kot fnsfgie, O $1ERfls s age.
[0038] In agdidek andéo kEQ ,2)-Af B mat éeqlence g BeCA’S Sett BT (FaritRin1fR¥heen dndt her
information of interest to the access point during the injitial access
phase. For terupied AssHmingceosigst detgchpm al thedseetven dhatrangarided infaymationicoat or |

i ndi cating ! t C ' ' t he
access. por At ePR B Rthese] iy s RO RRRE R AAThETack U Ry bl BRAELHR
appropri at eéquencemaigemo.i niti al resource assignnments. [0039] The access

termnal may al so send_ informati.on regardi rporjt roups or quality of
servi dW4Irhi s i i ot HafoBR mtl%n%ssé‘@?elg& JPHeeE ithy A Bredimble” Sespenetsy & 1 ¢ he
event of | hﬂf&&ﬁy%ﬁﬁﬁﬁﬁe@%t@%%@'%&} Yach gr&is L&AIRY A7 ORFuenc894Bhsedpon

recei pt of the atcCess grant nmessage by the access termnal, the access
on the measured CQI value, one of the preamble sequences from an appropriate set is

selected and transmitted. The collision probability, then, depends on the
mapping/quantization of the measured CQI and the number of simultaneous access
attempts.

[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
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

az—l——+(l—oz)2L

G

[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.



term nal 404 sends 420 payl oad as per the resources defined in the access
grant nessage. By receiving additional information during the initial
access phaeepodiheriaccess point will be able to take advaorageoosfdenowi ng
the CQ, buffer level and quality of service information as part of the
access grant nessage. [0041] FIG 5 i | Ildstrates a cell 500 partitioned
using uni formspacing. The cell is divided into a nunber of regions R

wher L h 1 egha eSoefil BAMsiBY phibdbilidy BeRh@PBRId piambteP BSAIIRELHERL I CS
wi thih a’given range. In an en%odlnent, observations of forward |ink
geonetry aof sikadtinedusr acceanpit@nptseThe callsionhpabatkility cwhdeeasChigh ah&/N
received pilot power and | is the observed noise, may be used._ Al so,

C (C+H) nae ﬁ@,lggéés lgw ap L M £ 7oR- 8 Thysthe hest sheise f & inthis| Gase s @Fdex ved
signal power and noise_is used. These observed netrics correspond_to given
CQ  val uesHowpverait dpuncleng adiethien theiCRh geanyigatignefuppfion oaf wApltsAp o ’—é‘géﬁwg,
Regi on Ri efigp a.Regi on having CQ values correspondi ng to power and/ or

noi se | eve essuarga ecrtloflhan P1. Region R2 defines a region having CQ val ues

(é orr leg]ofw]di ng tmh@mgs fpﬁid{ @ill rahsheit tlevaekaowledmeitadchafhet aRthe>pdwer level
imlarly, Region R3 defines a_Region having CQ values corresponding to
pover and/ BAuiied oeclosse inkacindicatsd bP—"f‘}h%C%?WelPﬁ} ﬂlmag)@(fe@ W.lt%?é@?agﬂlth -1

art i @i PRGERBaY s Bl G B cReaR B REH hpd o”

corres pondp%?&%‘a g?(ﬁ)qﬁﬁirty AG She ks oi%?é%{}f%%@ Eﬁ%gh%?%%n{) pgwer.

Theoretica by choosing to trdansmt on

sequences, THEs tRth @S Shal the tiffe thOhQEEBIJiRhaTRY bkﬁdséaﬂﬁﬁxﬁeﬁmﬁedgfﬁe@npl e,
when JV = 1024, as many as |o0g2(1024) =10 bits nmay be conveyed. Thus, by

. : 9 DILs m .
choosi ng V\'&l&helpOﬁ&ﬁ@bﬂxeﬁﬁﬂﬂ?%@hdd@in@roﬁﬂ%,tthe adcedsSpadss fdite! tb Broddasst
dependent information to be enbedded as part of the preanble transm ssion.

[0043] A ctwmskhowisdgunant chainglitess Sequenfiybut iricorringhamingt¢ags wathbtranseijuences

L0 M <Lt B P b Mo LTS BB RV

chosepoagyd transri.t seflustrtés ian8agiee shéwing Gidhted partitioning 600 based on
quantized CQI values. The region is partitioned into various regions that are not of a
uniform 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.e., 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.



nmessage i ndex k£{l,2,", M, a sequence in the k h set is (randomy) chosen
and transmtted. Assum ng correct detection at the receiver, the

transm t two 2006fcapmation (i.e., the 1og2(JV/) -bit nessagex/usanshescobt ai ned
based on the index of the set that the received sequence bel ongs to. [0044]
In a uniformpartitioning strategy, wheb%e the JV preanbl e sequences are
uniformy partitioned into Mgroups (i.e., each group contains NI M

sequeuoss) . BasTRugNthd bRjueRas Wivailabl&forvialtise acse aftf diviRdAih@aNDlentee@fences
froman appropriate set Is selected and transnmtted. The collision

probabi | i t partitipesn, Theprseess tsrmingb datsApingy theu BRtitionttp e Bsed fs the26668d CQ
and the nu t 4 1)

i1 lustrat eg?P%ﬂ)P tg"%%e;‘ﬁ e!ritltlﬁgb?g%:(’&gﬁga?ﬂ?{ é&f@qaﬁiar# ?fga olnhf(t)? %%%n?ﬁated M=2) ,
with Pr(M Bt )he paytitiod mayl aBo (b detgrnmel Jon( aXnumberrof d\lﬁer)facttersaswhaastpazledtl on
function mg t he neasure value into gne of the twy |evels 0046]
W th unifof %@gs yg%qg gtﬁ%}‘?sit’o?ﬁ qg@ ltYh FVI5F- eaﬁﬁ?ee ﬂé%&ﬁ‘é‘ﬂ@@s‘gar e
partiti Onedetbﬁ'ﬁlﬁe& WRe $88c3s Wrhlindl¥ Zele QAU REQFntD mafslfhg & tuni #08m Protsaed

assunme that there are two sinmultaneous access attenpts (i.e., exactly tvvo

access ter avarchat mtwrr yi Of thanambbbseeqmcs%/&remcss, eavbsehof seguentestis. The
collision roba

access ter f% §‘fv§lvl¢ Eé’\é%gﬁl (l l’tthﬁ %Sg{ﬁp%g’:?émﬁéfg gaé]gnlﬂ%d’orl evel

=1). Si nCﬁllﬁth{cees@r enNné @hbedtiks:, Sﬁﬁi&ﬁd&@&}i It end ROE edervaim fob attiee dtr St
set, the collision probability (given that both access term nals choose

thei r sequepriatiansod seuenses § thrsugh theytotal nyraberafiagerse RrAUSBARS arou@iatlablene
col lisi on cfrq}ﬁﬁgfalcbés)é for the other set can be derived.[0048] Thus, the
overal | i'sion probability depends on the paraneter a and nurrber of

si mul q(mse]ous ac&“hs sizabf eavhtpartitings detetmined by pireodaaénslsedmencaparh&oxaﬁelldl igh as

2IN (a =0, as, Low as UN. (a,=.0, Thus, _the best choice ., of a in this

case 1's a s SsteRcpievaton posks Thitdp BRI PRt B EBP AT SdBrGH

function t B%ltlf)ﬁ%llﬁb%r N cBrmipHsed dequénce SiabAtARKE rdnghfd Kt a lower threshold,
partition N lower, to an upper threshold, partition N upper. Both thresholds are

determined using the partitions size, partially provided in table 1 below:

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

Partition 1 2 3 4 5 6 7 8
00000 0 0)]010]0]|O0]O 0
00001 S2 S21S2 82 (S2|82]|S2]|82
00010 S3 S3| S |St|S1]S1|S1]|8S1
00011 S1 S1|S1}1S83|S3|8S3|S11{S1
00100 S1 S11S1}S1|S1]S1]S3]S3
00101 S3 S1{S1}S3|S1{|{S1|[S3]S1
00101 S1 S3(S1}S1|S3([S1|S1]8S3
00110 S1 S1|S3]S1|S1|S3]S1]§S1
00111 S3 S3(S1yS3|S1{|{S1|S1]{S1
01000 S1 S1[{S1jS3|S3([S1|S3]|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.



[ 0049] The access point will transmt the acknow edgnment channel at the
power |level required to close the link as indicated by the CQ level. In

t hi s exampbeposditbhoprobability a, the access point has toTtusassmedeiat the
power corresponding to that of a broadcast channel and with probability
l-a, the access point can transmt at séme | ower power. Thus, with a = 0.5,
half the tinme the access point has to broadcast the acknow edgnent channel.
On the other hand, by choosing a = 0.5, the access point is forced to
broadcast the acknowl edgenent channel 'l ess_frequently but incurring an

i ncr el9851i n t heEmpadigents gesgabe i 5 teqhaiquenwherehy the qcaesswqqeer&ﬁdswgﬁér
overall co s I agram show ng
wei ght ed pg&t ﬁ%@gﬂ#g&%@%& Itt)%eyse 59955&&%&; ‘lﬁzng ed T gl%cgﬁg region is
partitioned into various regi QIB[ptlhayiz are pply of a un| form space, but are
rather partitioned based on quantized CQ values that are weighted. By

wei ghti ng istthe proballity, masddundtion af therquantised (dloaduvseshace avail abl e in

regi ons that have of ac nal s being in that
reSi on (i.e., a hi%ﬁé@gﬁgis 3%@@% ?y “HEar ﬁiﬁé{-%ﬂgms 604g 608, an
612 are larger regions that ma rrespond to gaw ng.a.l ar nber of
access sequBhdEEESHEATESE P2 B}eg ntioned; onhave, @ %Wbla%?g’ ﬁ X etfer

regi ons thginchigy THad i aﬁ@raiﬂa%ﬂ 8F riHABE b h@RssOfequRES iPeRHER: ta ik {obils
fewer access sequences avail able. Thus, the regions may be partitioned

havi ng sonpupbéref akmweaugeceashqubi baproporionalpsuchdhrtof /1 or received power

in a speC|f| ed range in a giv cont Iated that geographic
regi Of® y not R lyspsepr'espaﬁ lgfd}(.lent_l]!atl ans thln g)ven CcQ
ranges ther, the graphical repreaskntaf ons of M r’n for m spacing is to

i ndi cate the non-uniformdistribution of access sequences t hrough a given
cel | regi owhefe(dag theinymber efascesserencestio sghfeBilb? | 74} di stribution of

acces rm nal th| e ti on
of aci0e§ term aI & 8’\‘/‘5?};1 de(é@ﬁﬂ nglif%aﬁle?éi Egei r%ugﬁt?lﬁqogih% ‘lgg)ﬁle ¥%9| gns may
be | arger @llosiigd:| er based on t he absence or presence of access termnals

at a given tinme of the da or otherw se justed as a function of the
d Pr(M(COD == a g PP &SI Y & |

The number of access sequences in each set is, therefore, (o )N and (1-a )N,
respectively. The resulting collision probability is

1 a+(l a) 1

1
@yt —ca)N) N N N

“ @)

which is the smallest collision probability possible.

b

[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. Assume 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



concentration of access termnals present in a given CQ region.[0052]
Thus, the sequences available for initial access are divided into N nunber
of partitwonsosoibraoaccess terninal deternines the partiPconstemshesused for
the access attenpt based on at |east the observed pilot power and buffer
level. It is contenplated that the part1|4t|on may al so be determ ned on a
nunber of other factors, such as packet size, traffic type, bandw dth
request, Ogg géiﬁzleb by s@ﬁxcﬁ Qfa‘ﬁhﬁﬁes dREAy 1t &ni SRk L dotrpPek t:ySaxﬁ'le high& Eﬁsﬂ:’ alhhf®
access term nal s sel ect the sequence I'D uSing a uniform probability over

t hat partipiobabilit t he avail abl e sequences for access, a subset of

SeaualiBl oy e’ aoe i St &R aRR et WonsrE il B MeBflisRces o

1 and 2 ar quches e sizetraft type, aﬁtbamaeztcahlr sst VerhseauRs eRsnal, Thisaygh t he
total nunber of access sequences are available for initial access. [0053]

The size oParBedprlyasafuk When the ageess channs (tb9 pt%ebéﬁ;eeélgn)seqtfé%ee agaeanpt i on
field in the syste t*bQ&PﬁuEBﬂ{tm% stQH% ;leﬁhﬁt feRotrtPd. $BNFNmRAGH redhr J%em ector

par anet er. parti Iar nprises sequence | iers
rangi ng f rstamencls @\ﬂ/emfohhattﬁmhmll@b cqmreyed 1sdm0N'nl @vga,rpertmt@e aofpymes & kereshol d,

partition N upper. Both thresho are determ ned usi th rtitions
si ze, part Féﬁ%lpy"%?ﬂ%@% ﬁ%b#ﬁgi 1B dPgRStef 0915 TWTWH&QQ g‘f’ﬁﬁé 150868 nent
the accessidggir8d NAL.), SBLE Bilis n'lfBﬁnﬁidnoéanl B GbedORS 8er@lininBahé PhitRion Bre@Er ed in

deci bel s, of thé acqw sition pilot power fromthe sector where the access
at t enpt |sa¢§:e$srrgeamhiescquen¢ﬁ58pam al power received in the acquisition

chann i me sl i | ot reshol d, val ues ter m,ned bas donth

oi ot WHena: i Eisy FoEssPies bR oRrdt et r B a6 oose)
Enbodi nent geqlesdzs iii6 sablge@ilpsi ditaeceweécﬁtencéshﬁsapseaszaﬁeqmﬁetoﬁsoamwrs
partitioned according to the statistics of the quantized

preci sel y, inclyds GQlerangesm, After leyelygudity of serviss, B#cktaheszéﬁwrxéfdbwuvm ues,
where W( Cgaclluest or otfier ’facY(grg?%t 8ugr§1t¥ gf CESS'S qﬁe(ng% in a’\%)rr%nbsu% %ﬂp 3 bgccess

sequence space 1s then par ave a'sim
initially determined on statistics maintained of past concentration of users in the glven

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 is 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.



function. That is, the ratio of the nunber of access sequences in each set
to the total nunber of access sequences shoul d be proportional, such that
[0056] - woWgefo19710 . )-( A .. ,) where NK is the nunbercofusams@ssid
sequences in set K1,2,. M) [0057] hi 1 he exanpl e describing the 2-1evel
CQ quantization function yields the folTowing: Pr(MC/ ) =) =ad
Vr(MCQ) =2) =1- a The nunber of access sequences in each set s,

t her ef ore, Basgdyon this@cqdss atfempts osgretone, ke gxpetied vakswiftatcegs atodnhpts irdgiven

robabi lityj " r - 22 r ="c c +-(l-a - =" 1., (OCN)
E)(| - ) ) Nyﬁ{bﬁftsﬂ’l%éh“ei“é’%?tﬁ%géﬁ'g}r?‘%%‘l’%g‘iq Yai‘feo‘??abf’ﬁ)ﬂi%?ﬂeﬁ&eﬁp!&g% following 058]
For a nore gpagoml setting with Mpossible CQ levels and U sinultaneous
attenpts, the analytical expression of the collision probability becones
nmore conpl ex. [0059] In anothek, a(alh‘ﬁi)@,, -lc,&mw(d,gir—l)w:b ,U=S , and N=I 024.
Assune that the CQ values are quantized in the step of 4-5 dB. The.

quant i zed C¥herg dnuisstharexpegtedenalt, dm Bipresents, thd QuartBy of QpcadB sequehcdshia a

i . Lot f ti .0 0.25,.0.25 0.20 0.15 0.10]. That
o 850or Coartbl Ind e IR fcloiy o o ghins fdior chmaies amayerokos of
the tine Wimhmﬁi@elyyﬂiaug’ﬁ/ebetlm%eﬂwefghﬁmnibr@E’aceﬁ‘tndja@Qn@ﬂ-leggaew@@ﬁﬁﬁvsﬁgé)' nt

can then adj ust the power for the acknow edgment channel based on t
reported c@f?ﬂ{‘ée}sm Usi ng the proposed access sequence partitioning

Lechnimugs fhe 'Rt bhit £O) Lok th VIGRAN At Yl QPDLOY IHELY R0 3 The

collision probability using u orm actess se uence parti dirpar ed
is 3.3% Honewembotimepstthasubsetisizarns debiminedby the dbiddwihi byuategn a uni f orm
access sequence partitioning is used,g@e t ot al nunbe;rbof sfequences has to
be increased by 25%to 1280. cordj.n , a_larger nunber o

: ot & 3%,

accesssequences to search transkat IJ_EBt I1y<*"[‘ gher conmplexity and
hi gher false alarm S[ E,
=]

where N, is the new subset size, Ey is the “old” expectation value of the k™ subset, m is
the given subset out of M total subsets.

[0066] A determination is made 820 as to whether newly determined 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



probability. [0061] This partitioning strategy can al so be used when
signaling other informati on such as packet size, traffic type, and

bandw dt woegesad7iover the access channel. This is part ipculmedoponsef ul when
t he access channel (the preanble portion) is used as a neans for users to
get back into the systemor to request sources. If information regarding
the statistics of infornmation to be conveyed is known (e.g., percentage of

tines a Ce_fnté&:b%xﬁérﬁi FIC weRiN gt dcBpe 6N tHePinvédtion aMBtailed WREIHEEE F6l1GWinBOW
much bandwi dth is often required, etc.), then this informati on can be used

in determelemes.t he partition of the access preanbl e sequence space. [0062]
FIG 7 illustrates a table 700 stored in nenory that partitions the group
of access sequences into sub-groups of access sequences based on a variety
of factors. Factors include CQ ranges, buffer level, quality of service,
packet size, frequency bandw dth request, or other factors. The quantity of
access seqﬂ\gﬂé@sl%qLé%MmﬁS%ub-gr oup 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 my have a
predeterm ned mass distribution of access sequences for conbinations of the
various factors. In so doing, the collision probability of nultiple users
sel ecting the sane access sequence is mnimzed. [0063] In an enbodi nent,
the quantity of access sequences assigned to various conbi nati ons 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 wwth a CQ
within a given range and a buffer level of a certain anmount, and ot her
various factors, that region may be assigned additional access seqguences.
Dynam c al | ocati on of access sequences thus mmcs an optiml scenario
whereby the collision probability is mnimzed. [0064] 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 nmay be based on ranges of CQ values. In an
enbodi menvo 206w1pTIDt | @l set nay be based on uni f orm di stcrhistessn24eiis access
sequences. | n another enbodinment, the initial partition sizes may be based
on historical data. A counter 808 countld the access attenpts in each
subset. The counter can keep track of the access attenpts over tine to
determne if there are patterns of vapAlms heavy or |ight usage. Based on
this access attenpts over tine, the expected value of access attenpts in

gi ven subsets may be updated 812. The expected val ue may be represented by
the Toll ow noreqUakliol ofihbbicaidh LSBEE AT bf dMFRMiRIah SndiBRoFLpeCt ed
val ue, amrepresents the quan |fy acdcess sequences I n a given subset,
and b is t&enherquelity, thg niahdédeomprisingf or getti ng factor conputes an average
recursively, that gives a Iarggr m&%gpé to nore recent data and a | esser

wei ght to | ess PIBIENRINGMetrie 9HakPOBHEL raBMISHaAtnew expect ed val ue, the new
subset size mayjhemdting’dH Qfithaflf cHain@qRNBOBASEE U, att1BRt MtPBBicSIfZBe| S
determ ned by the foll 6w ng equation: where 'Nmis the new subset size, Ek
is the "ol diseesegdomnsmissionyaidue of the kth subset, mis the given subset out
of Mt ot al subsetej. i5’1006% A determ nation i.s _made 820 as io v¥hetfher rS1eV\A y
det er ni ned subsS¢inNg@n;a5cest Feughce, FAnAomYY. ffom QR SR 9f A PTALY OF STQUPS s ot
subset si zgf acth deiti@Rby Whetedh thehstiralif NGt grbuSf dctesist@ithté doyresiontias ent
is configurable. If a determnation is made that the newy determ ned
subset si z@iffesent yanges of rhanngl Halifeyalves, god whengintheselestigd #e¢ess poaugnceris

reset. |If t t. Si i WAl 67]
The-var| ouS S8 fdun, e AR oHBRR oA o L MEARARSs dfnat OF
descri bed aluvel quatity.r egard to specific enbodi mnents. As used herein, the

ternms 'conprises, 1 'conprising,' or any other variations thereof, are
intended to be interpreted as nonexclusively including the el enents or

limtationg WhjeGhethQh L@Woith 9% 81alR "1Mevherein determining the metric further comprises

determining the power of an observed pilot signal.

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.



Accordingly, a system nethod, or other enbodinent that conprises a set of

elenments is not limted to only those elenents, and may i ncl ude ot her

el ement s wotzoexppassly |listed or inherent to the clai nedcerdsealsmesstis [ 0068]
Wil e the present invention has been described with reference to particular
enbodi nents, it should be understood th& the enbodinents are illustrative
and that the scope of the invention is not limted to these enbodi nents.

Many vari aki ons; i i addi.ti oas - t .
enbodinentg'desg??gggﬁgﬁg%gqgﬁg:%OQE%%IQ.W%?%nggéﬁ¥gﬂ%?;?gggt%gﬁp?%ﬁse
vari at i onstramouitinggma¢oondance dithtal Govds Rimdiomgviokiphex(CHONIpsdhemet hi n t he scope
of the invention as detailed within the followi ng clainms. WHAT | S CLAI MED
|S:CLAIM5S 1. In a wireless comuni cation system a nmethod of determ ning an

i ndi cator of TRO&RARIA RUFH ¥h clhli® 6"RhbReh BRI ioFitAdsmBeiL fiiihet Bemprid¥et ri C
of an observed transm ssion; determ ning an _estinmate of channel quality
based on atransmifingt ineageprdanes witht ae Osthesenad drequgneyiDivision; Makple dicekssi ng an

access Seqt@ﬁﬁﬁlmrs\%ﬁ&ﬁéﬂ y, fromone group of a plurality of groups of
access sequences, erein the plurality of groups of access sequences

correspond to different ranges of channel quality values, and wherein the
sel ected access sequence is fromthe group of the %Lurality of groups
I

[ t
corresponditfg ths mEdodect Moty cloum lavheregn selesting futhes) Gopiprises Selgrdinget hod
set forth iﬂoﬁﬂﬂo@iﬂdic%ﬁ@r&E&e%ﬂﬁmlrﬂe{i\ﬂrérﬁtﬂetriC further conprises
(0]

determ ning the power of an observed pilot signal. 3. The nethod set forth
inclaiml, wherein determning the estimate of channel quality further

i t er mi ning, th tiq .of i ved pilot. .t ise. 4. Th
ot hod st ot meshh s Sork o gl 16, Sarels Sefpn nfitietion Rullet SFnediesnor
qual ity f ugdib@ingGRIGANASRShIHRT 86Vl fddds, quaBty eitsefricd ref@ig@hots] alfbivairdpiaker to

the sum of received =
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 least the metric of the
observed transmission;

a memory element configured to store a plurality of groups of access sequences,
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.



pil ot and power and noise. 5. The nethod set forth in claim1l, wherein the
plurality of access sequences in the plurality of groups of access
sequencesweneodiigtini but ed non-uniformy. 6. The nethod etr/Usesdshziens cl ai m
1, further conprising transmtting the selected access sequence. 7. The
met hod set forth in claim6, wherein trihsmtting further conprises
transmtting in accordance with a Frequency D vision Miltiplex (FDV

schene. 8. The ThBLPOHatSS betl Bfth i bRk 121 frfer wﬁ‘ﬁﬁ‘élx%ﬁﬁaﬁb%ﬂh&ﬁ éd?ﬁigﬁféﬁttber
conprises transnmitting in accordance wth a Code Division Miltiplex (CDW

schene. 9. tramminhthelseldctedacdesy sequéngecl ai m 6, wherein the act of transmitting
further conprises transmtting in accordance with an Othogonal Frequency
Division Multiple Access (OFDMA) schenme. 10. The nethod set forth in claim
1, wherei nigel eThé Bgpakatis Kf fortOMVIAIHEES, SHefii tHedranshatedt fugthed ddfifigadedve of
access termnal requirenents. 11. The nethod set forth in claim 10, wherein
sel ecting F%‘F%Hsﬁaattlp@ﬁcqfﬂﬁﬂcﬁé‘flthc%ﬁfﬁﬁ‘ie@élé Davipign Muylgiplex (BPMAsehsmeuf f er | evel
needs, quality of service requirenents, a forward-link channel quality
indicator. 12. In a wirel ess conmuni cati on system an apparatus to

determi ne an i ndhe apmaratod set fiatinml clajmal §, twherdiin theatpypamitten s methpr donfiggred a

recei ver configured to receive ohseryed.tr m,ss rocessor
conf i gur ed ™ BAFBYER2e¢ad %{mﬁé"flﬁlacg%‘% W@“Bb@g‘t 4&&@?&%& and to

determ ne an estimte of channel quality as a function of at Ieast t he
metric of the observed transm ssion; a nmenory elenent configured to store a
plurality &8. gr@hpgppﬁfratatm§mlsmopl@mh4s whetean dierfranimitsr iy enconfiggredups of

o o sel ol SERnf AR ERaRRts' Qi ey BERPkorhl d8ehichl PAASRR MMM WeptSin the
group of (OFDMA) scheme.

19. The apparatus set forth in claim 11, wherein the selector is further configured to

select information indicative of access terminal 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.



the plurality of groups corresponding to the determ ned channel quality

val ue. 13. The apparatus set forth in claim 12, the processor further
conpri seswdeverorpbniong the ratio of received pilot power pro/useds®24614. The
apparatus set forth in claim12, the plurality of access sequences in the
plurality of groups of access sequence UGre distributed non-uniformn y. 15.
The apparatus set forth in claim12, further conprising a transmtter

confi gur ed 2B OTHe gpparinis sehforthehetdin® 1aoteRin Hepuanss.of kocesd bejuan@aimibes set
forth in claim15, wherejn the transmtter_is further configured to
transmit i Ry ESIUBS Of 395658 SeRusHERsES disiriputsdgienyptiorplex (FDM) schene.
17. The apparatus set forth in claim15, wherein the transmtter is further
configured to transmt in accordance with a Code Division Miltiplex (CDM
schene. 1824THheappantus st Heh if ctaith A1p figther cohgrising areans fartensmatsgribet er i s
further confiqured to transmt in accordance with an Othogonal Frequency
Di vi si on Nﬁ?*‘%ﬁ‘i%ccﬂiségg'éen(:@:u\/m scheme. 19. The apparatus set forth in
claim11l, wherein the selector is further configured to select information
i ndi cative of access termnal requirenments. 20. The apparatus set forth in
clai m 19, wher eilhe t4ppataivs ovetrdentlo an ickadinc 24, wherein meanss fort teansimafting further

requi rements_conprise er . el,..quality of rvice uir nit a
forvar a1 SRERe g o fegmitiRé sttty 8 WiriehEe Do R R Bron
system an(EIpPBiséetidage. f or determ ning an indicator of channel quality, the
means conprising: nmeans for determ ning a power |evel of an observed
transm ssion; neans for determning a CQ value as a function of the power
evel of the ODIGEVESaLIRANMISH M AR IPARG OhR R EnARng SRS
sequence, rando , ‘fromone group of a gl uraflty of groups of dccess
sequences, comgrigdsmdane fqyltransthittiyg mfacgordenrs vath aCods Pigsiqu Mudtplex (CP¥Hpond
to di fferergéhe;naenges of CQ values, and wherein the sel ected access sequence

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



is fromthe group of the plurality of groups corresponding to the

determ ned CQ value. 22. The apparatus set forth in claim?21, wherein
nmeans forwgeb@rordmniong a power | evel further conprises nmeamastas/odster m ni ng
t he power |evel of an observed pilot signal.23. The apparatus set forth in
claim 21, wherein the plurality of acc sequences in the plurality of
groups of access sequences are distributed non-uniformy. 24. The apparat us

set forth in cl détgﬂnﬁikingfal&‘ééeb@é’dmﬂév%i StanERaTed pilotlsigagmi tting the _
sel ected access sequence. 25. The agq%ar_at us set forth in claim24, wherein

means for trans@¢temnipmeafherlueanpiingten ofthareceiyed ppwerdaTdliadg in

accordance with L Vb ParlHhb : :
apparatus set f (s)%ﬁ&%%ﬂ%l@g%é% ,eﬁa\:/ﬁzer el }rrlltl)ﬁg%aoﬁﬁs( 0@%% Pz’ﬁg %ﬁqtﬁ'? 1#%8’ ffgﬁlﬁ)ﬁer
conpri ses ofamnsssfisequentes)sitetein thg plurality ob gobaps of adctds saquendes doirnespindrio a
Mul ti pl ex (CDqI’Yb scherre. 27. The apparatus set forth in claim?24, wherein
means for P& §W§P‘ieggte‘f"ﬁff‘?q1é°t°6%rrpri ses transmitting in accordance with an
Ot hogonal Frequency Division Miultiplex (OFDM schene. 28. The apparat us

set forth in claim24, wherein the neans for transmtting further conprises
means for B2aTbeimethovgset fortirimotlaiandhb wiierdin sle pedétomuined factoas)inghidy obiori si on

Mul tiple Access .( OFDVA . 29. The atus.set forth in glaim?21,
wher ei n sel&¢ i grapet h%?@gﬂnﬁkl?ss erérm%ﬁ?aﬂé %ﬁ@%r ieevlegctplaﬁlée?i W%rtﬁqﬁf 3‘?(1”"

i ndi cat i ve filefjuske§ Basdvwihfefddst arRIGh g8 WE QL Aty 3OserVibe iripesrat us set forth in
claim 29, wherein nmeans for selecting information further conprises

selecting information regarding buffer |evel needs, quality of service

requi renents, and/ of . 0 N el idd L ndi 3 a
Wi rel ess ctg%mn?[ggt‘?’g%egssyﬁ emhgh&nﬂé} %géﬁgfét r ansdmggf?ﬁg{ﬁﬁ%%gé%t%gﬁha
regar di ng guadlég sndieatori (CQI), tieadsthod bempedigyd conpri si ng: determ ning a
recei ved power | evel. of an ob pi.l ot 3Ia nal. ; getern’i ning a CQ val ue

serye
as a function ofCEHBINMEARAE] Igygihelan Qhsgrved giigf signa

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

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.



sel ecting an access sequence, randomy, fromone group of a plurality of
groups of access sequences, wherein the plurality of groups of access
sequenceswoansgzapand to a plurality of predeternm ned faetons200302461he

met hod set forth in claim31, wherein the predeterm ned factors include on
or nore of ranges of CQ val ues, range@%ﬁ buffer |evels, packet size
traffic type, frequency bandw dth request and ranges of quality of service
indicators. 33. In a wireless comruni cati on system a nethod of

conmmuni cating a channel quality indicator (CQ), the nethod conprising:

det er ni ni ndb-a Ipowsirelesy spmatuniggtion SEHGEd apiapparas fam rangaiftieningermgtign cQ
val ue as a oAl f r -Qhserved pil ot signal;

sel ecting ggﬁwggrgge%gesgeta%@ﬁ%glfg&fsatr}llg%ﬁ?%?&% F{))n?%%gé'group of a plurality of
groups of accesmeasfoedetespininigerrecaivddiyower laval oftan abkergedpibst si@nahccess
sequences correspond_different t val ues; appending th al ue to
the sel ected acB¥8® goé(ﬁ‘ﬁ@ﬁﬁg‘}n%aﬁg:e@%%‘?ﬁﬁ ?&\‘l‘ﬁfﬁpﬁé’fég%é%‘@“@gcﬁ’ﬂ ﬁ{:gevﬁﬁd cQ
val ue. 34. ;44 method of partitioning a plurality of access sequences, the
met hod conprising: determning a probability distribution of a plurality of
access term nal meafsofot selectmgapsiccgss sequenash eandomly, Honpowhgrhoip of g plurality

di stributi op is a ffuncti on of a plural iﬁ ?f%ﬂccgss tern}nal s bei ng
partiti one8t FIAUBS £TAEFsLIeRYFSYS AfiFgP & %?,ur &r8i fOBRC R AU PUUIETT 8

cat egor i zegdorasspend tenCili@ntydf peédeterminedSastbishi n a predet erm ned range; and

assigning groups of access sequences in proportion to the probability
distribution. 35. The nethod set forth in claim34, further conprising

reassi gni ng; a?ﬁgﬁ@%gaﬁf&'{éﬂ Ritth iR S1am 34 "OhbRh AL pRedCRARYE ikt flcldddhign of

access termna e access
more of ranges of CQI values, ranges of buffer levels, packet size, traffic type,

frequency bandwidth request and ranges of quality of service indicators.

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



point.36. In a wireless communicati on system an apparatus for transmtting
i nformati on regardi ng access term nal needs, the apparatus conpri sing:
nmeans forwgeb@rodmiong a recei ved power |evel of an obsercedspidsobscss gnal ;
means for determning a CQ value as a function of the received power

| evel ; and neans for selecting an acces® sequence, randomy, from one group
of a plurality of groups of access sequences, wherein the plurality of

groups of accesmesReasRsitOEApPONstctS Rqidndedin frypafioptedrtpestubuggd
factors. 37. The apparatus set forth in claim31, wherein the predeterm ned

factors inéisutbation or nore of ranges of CQ val ues, ranges of buffer

| evel s, packet size, traffic type, frequency bandw dth request and ranges
of quality of service indicators. 38. In a wireless comruni cati on system
an appar at 48. f oThe appatatus aéti fogth an chdimn?d, farthéri dcomprisihigomears foC@assighing
apparatus conprising: neans for determ ni power. | evel of {an observed
pi | ot si gnBICESREARENCEDHRS YBIMSHAR AT AGhapeey Aot acqesnermRlaboRH ®power
|l evel of th&ge ved pilot signal; means for selecting an access sequence,
random y, fromone group of a plurality of groups of access sequences,
wherein the plurality of groups of access sequences correspond different

the CQ values; neans for a ndi ngq t he val ue to.the sel ecied access
sequence. - Ahdthp RTE RS P aARERRPT g, paenoddt gt afatteitaiite. a0
An appar at gfa fi@ectedadceds sefhdhge,ahdmethaliicbimpfibingccess sequences, the
apparatus conprising: neans for determning a probability distribution of a

plurality of actesSWInEANACHRES SCRIBER: an access point, wherein the
babi | i di . . . . _ 1y, of  nal
probabi I ity di Sh%féll%yn%% he-f%s@oxfei%[i@fbg&“%tﬁa[)gﬁerpkweéé t'emﬁ?eﬁrngll ansaacﬁl?ééo& &f tenal S

bei ng partitione nto-a plura groups,
access sequence; and

transmitting information commensurate with the at least one attribute.

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.



each sub-group is categorized as a function of CQ values within a
predeterm ned range; andneans for assigning groups of access sequences in
proporti omot20osithe7ipr obabi l ity distribution. 40. The appacatussosseidsiorth in
claim 34, further conprising nmeans for reassigning access sequences as a
function of a change in distribution of24access term nals about the access
point. 41. In a wireless comuni cation system a nethod of transmtting an

acknow edggyrethe RlenRrifl8hfor ALREE6 MMARLRBADHsTBG dTREMAI6h CARPdiSd dda |
receiving an access sequence; determning at |east one attribute of a given

access t erenrreddtingsiceesh seqtieness voth huffsr layekess sequence; and transmitting
informati on comensurate with the at | east one attribute. 42. The nmet hod
set forth in claim4l, wherein the attribute is at |east one of a channel
qual i ty i ng§.cThe®menrphiclRim bfslsin 46)diekéraompaisgiadiinkisioncompisiig dnd a
quality of service indicator. 43. The pethod set forth in claim4l, wherein
the transnfQrtalaling aseess seauerses Mathneket 8¥8pri ses transnitting an indictor of
acknow edgnent. 44. The method set forth in claim43, further conprising
transmtting an indicator of acknow edgnment over a shared signaling channel
(SSCH) . 4549.Thhbe metooylmediunt of ¢lhim 46, fhdhencéhprisingraslimendien comprisingdataf
acknow edgnent is included in a parhi cul ar section of a shared signaling
channel ( atingaceess sequinces dath g YPehe SSCH i's partitioned on a basis
of the transm ssion power needed for the indicator of acknow edgnent to be
successfully received. 46. In a wireless conmuni cati on system a nenory
medi um conf®.i TheipeNody medisimoeclainhés,dhmhestcompaising @rimensioh eorprising flasa s

conprises data .correlating access sequences W t.h indicators of channel
qual ity a7 onaed SR AR R ERE ohifeb B ommr 51 ng a i mensi on
conprising data

51. The memory medium of claim 46, further comprising a dimension comprising data

correlating access sequences with requests regarding frequency bandwidth.

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).



correlating access sequences with buffer |level. 48. The nenory nedi um of
claim46, further conprising a dinension conprising data correlating access
sequenceswoizbév/peaket size. 49. The menory nedi um of cl acmudBeosfovuctiher
conprising a dinmension conprising data correlating access sequences with
traffic type. 50. The nenory medi um of 2 aim46, further conprising a

di mensi on conprising data correlating access sequences with quality of
service i ngé.camerapparaths sEhHMEMDINNTE4]i wherein th dhdit£A6r off akhbwledg@eiy isSi Ng a
di mension conprising data correl ating access sequences wth requests

regar di ng fckgdieya Batgulag sectiogoof 2 ﬁh%rewswahgg chamel kPRGH): ovhergia: g  an
appar at us (Qtioh LERRBIHIYpARBHENGH' BAICEPH- @Jns&sqf%hgﬁk%gneé‘d%&%& the
sequence, e apparatus cohprising: nmeans recelving an access sequence;
means for deietoriofiacipostiedgamat todhesuatassfullyteeentda gi ven access termnal as
a function of the access sequence; and neans for transmtting information
commensurate with the at | east one attribute. 53. The apparatus set forth
in claimb52, wherein the attribute is at |east 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 claim52, wherein the
means for transmtting information further conprises transmtting an

i ndi ctor of acknow edgnent. 55. The apparatus set forth in claim 54,
further conprising nmeans for transmtting an indicator of acknow edgnent
over a shared signaling channel (SSCH).56. The apparatus set forth in claim
54, wherein the indicator of acknow edgnent 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 transm ssion power needed for the

i ndi cator of acknow edgnent to be successfully received.



