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Field

[0003] The present invention relates generally to communication and more

specifically to techniques for combining acknowledgement (ACK) message with

assignment message and transmitting both messages using a single channel.

Background

[0004] Wireless communication systems are widely deployed to provide various
types of communication such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple
users by sharing the available system resources (e.g., bandwidth and transmit
power). Examples of such multiple-access systems include code division
multiple access (CDMA) systems, time division multiple access (TDMA)

systems, frequency division multiple access (FDMA) systems, and orthogonal



2 frequency division nultiple access (OFDVA) systens.
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[0006] Thus, there is a need for a system and method to provide
acknowledgement to the sender efficiently to combine the ACK messages with

other communication between transmitter and receiver without using a dedicated

resource.

BRIEF SUMMARY
[0007] Accordingly, a method and apparatus are provided for providing an
acknowledgement (ACK) message combined with one or more communication
message of a data packet that is transmitted using a single channel. The method

comprising acts of associating the ACK with a chanmel ID of a recipient;
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[0013] FIG. 4 illustrates a channel tree according to an embodiment;
[0014] FIG. 5 illustrates a process for combining assignment messages and

ACK messages according to an embodiment; and

[0015] FIG. 6 shows a process for processing a message having a combined
ACK message.
DETAILED DESCRIPTION
[0016] 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. The word “listening” is used herein to mean that
an electronic device is receiving and processing data received on a given
channel.

[0017] FIG. 1 shows a diagram of a wireless multiple-access communication

system 100 that employs multi-carrier modulation. System 100 includes a
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uplink at any given moment. The downlink (i.e., forward link) refers to
transmission from the access point to the access terminal 120x, and the uplink
(i.e., reverse link) refers to transmission from the access terminal 120x to the
access point. The access terminal 120x may be any standard laptop, personal
electronic organizer or assistant, a mobile phone, cellular phone, an electronic
device configured to transmit, receive and process data according to air interface
methods defined by an OFDMA, CDMA, GSM, WCDMA, etc. system, or an
electronic module comprising one or more computer chips controlled by a

controller or a processor for transmitting, receiving and processing data
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received data using multi-carrier modulation (e.g., OFDM) to provide modulated

data (e.g., OFDM symbols). A transmitter unit (TMTR) 216 then processes the

modulated data to generate a downlink modulated signal that is then transmitted
from an antenna 218.

[0023] At each of access terminals 120x and 120y, the transmitted signal is
received by an antenna 252 and provided to a receiver unit (RCVR) 254.
Receiver unit 254 processes and digitizes the received signal to provide samples.
A received (RX) data processor 256 then demodulates and decodes the samples
to provide decoded data, which may include recovered traffic data, messages,

signaling, and so on. The traffic data may be provided to a data sink 258, and



nodul ated data to generate a downlink nodul ated si gnal

that is then transmtted froman antenna 218. [0023]
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point 110x. Access point 110x may then derive the PC commands for each
access terminal 120x such that the received signal quality for the access terminal
120x is maintained within an acceptable range. RX data processor 234 provides
the recovered feedback information (e.g., the required transmit power) for each
access terminal 120x to controller 220 and scheduler 230.

[0028] Scheduler 230 uses the feedback information to perform a number of
functions, such as: (1) selecting a set of access terminals for data transmission
on the reverse link and (2) assigning carriers to the selected access terminals.
The carrier assignments for the scheduled access terminals are then transmitted

on the forward link to these access terminals.
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var i opsrtioinr d]‘hewperfrainelppd:m‘tdc peﬂmnrmhmnscsaa pﬁurﬁhty of channels, an

ggmau:%atj on 81\{st%'m(a aggl e S%St e?r%t]ao %Iaéggﬁ{) (also

data (dEREFM SPEYNC El%n aﬁ Qu¥ok P&&HY CHEER] ORPCH) and an Other
descri bed herein for DVMA systemthat utilizes

or t hoGectat IiteepersecGhatine] SOSKHI Eiph B4 WHaneromjon comprises a

00300y 54 5B T R OL S0 B AT Mol

pr eamiglognriéd Pilen Chaded(ERICH) endHY IpréseBs anpAtitiliady. PildieChannel
superfrane reanblegci)ortlon conprises a plurality of

channéAuxPIGH)), Actred Bigmalias Sharnel (ARCHMfOr ansryitiag jnformation
Br oad t Ch Y.
c Lgﬁngllla)% is %ro%]%ggci(béggigﬁ%es é’%ﬂ%&lg %J&%g_rggdthls dp eg %Bata Channel

Sect oDCHY£faf SecndaryCBacuiehst ( Chiri) .(sEEEN, E’l—S’lEerraiTﬁ)ata Channel
portion conprises a plurality ofggﬁ;ssn cal channels, a

pi | ot (%H@Haﬁn%ﬂ’ewswwr@r%#ﬁ%@ ® exarrpl e a Comon

DSt Soanapln el JESE TN 188, b g on o

( SSCHorward tinknfomekhmply the fFoSREH] dxnprctvlutet both the edemsdetigement
by all access term nals receiving this Cha’ﬂﬂelF tf? 1i
Chann@tessagpcid oge X BoER AFSIENBEH cRETS28han C §%€%° annet 18

?Zh gﬂﬁgf&f%@agﬂ%egs terRHEin BHmANIMEY witRhd Rlcess point 110x.

The access terminals sample or evaluate one or more portion of a received data

on F-SSCH to and process only the data that is intended for it.

[0032] FIG. 3A and 3B illustrate a structure of physical frame 300 and a
structure of sub-segment 301, respectively. At the beginning of each physical
frame, one or more OFDM symbols (Nsscy) are allocated for the F-SSCH
channel. Ngscy is determined by the controller based on system requirement.
The F-SSCH consists of multiple sub-segments 302i through 302N, as illustrated
in FIG. 3B. Each sub-segment 302i-N comprises one encoded data packet 330%*.
In an embodiment, each packet 330 comprises a plurality of message portions

comprising of a length information portion 340, ACK message portion 342,



[0031] In an enbodi nent, access point 110x uses a

single channel on the forward Iink, for exanple the
wo-288071840 provi de both the acknow edgenent RESAEYWS/002545

and one or nore assignment nessage. The F-SSCH channel

is processed by all access térmnals in comunicating

sanpl BOIC BPAPLEUBTEHR S s 2 OPEr e BP e 4ot Gagmunication
data edsag-s‘iﬁqﬁoﬁgwaﬁidelz PPg the data that is

i nten or it [0032] FI 3A and 3B illustrate a
§1088ict ur e &f TPPysssage phriwns44092 gridt Beld {T2R)cthat weeifies the offset

sub- se nt 301, respectivel w. At inni.n .

each Bﬁ;@? ggpsm%tr%% T (geﬁlél\(}g ro¥ nrgpécoagtgﬂfg%gg{gssﬁ?@%%% formats
are akdigertiedhé EBWEIh@enEit}gS%poﬁfmmieﬁkCQmBﬁ’mshﬁssions in the same
determ ned by the controll er based on sy

system
r equi sestem{The offset iscomged dngi &R yalye amipllewpy: offset = (T2P-31)*0.2
sub- segnent . th 302 iJlustrated in
FI G EWES%hf%ﬁ%}%S%?%%%; ngnﬁﬁl%lé%l}‘l ses one encoded
feta) packetThd3e8mmuhidatioh endssdenpoitioneddh gagkises A3Plurality of
conprises a_plurality of nessage portigns _conprising
of a CcomEURiGaHeB PREsFAEES p&it iV¢hmg0 lengtk agmessage’ of the
porti : 7 P 25¢
[ af £ Paiicaieh S S0An A6 R Iy e Tigrage header 2
por t i ohard¥Hid poriieanyMIACE poion and ssagese paket formB4®rizod.
CRC portion_, 348. 0033i] A T2P ness%gg gorti qn 344 i.s a
600851 1 el dheEoPYIHCAoR JReSSIGEROTHNT S8 fLaY; alse pompse an access

trans ?‘d:nt Pd%‘fé%lr e HERH dot RifrePRNsCONSA AR ed REMs YEquence transmission

modul at1 on mats relative to the power density of a
port i dhmt ailogyBRCHVIAGIS tni ths iaoress iaumiraé 128Gwrend s itiigsl ChID for use

The offset is converte 0 dB.val ue as follows:

of t sePy2ibe psesi dramsl 1ok T agtiBonthed SeacR piBrcg iy dhat was
unsi g@dsrhie8 46 the bOR3¢boihha 100 BTPRIvERdl BNAlIHE BRYRcess terminal
portion 346 conprises a plurality of conmunication

messadaex bf digeard aeggss gragt messEzasthafedosreyeonipin the sequence that was

comruni cation . essage portion 3486 ' . 3-hi: .
ressadenuiRl oS MR ARE S8 ReFaRRsRRP s diidsd to inform
and ORig HRERs PRAKAL! flQ0XBIf fer tindms .offse03&]usEhfor subsequent RL

conmuni cati on nmessage portion 346 may al so cpngri se an . .
acces grangnissienyye $he gecoshtprmingl d20% shall advapes s tragsnyssion timing

det ec C S nec - i SStQR t ust i
o e RS rHEARATSEL % AL Al TpRRAGust i
Chl D figerpusted adsh dndsépned detsgert er mi nal  120x. I n
addi tion, the access sequence |D that %as transmtte

140 ey

{eP3phe acc é@@ (HIRENIGAOR MESSBEG DO GO ﬁcgnpnsedForward
accesy ;e ent_lleigg%a%@ gﬁl&l@i I HhiQ GRS e Gh Aftns TS 8@8&Sterminal

that do not Contain th equence that was
120x that holds a specific MACID that a FLL ChID has been assigned to the

access terminal 120x, and informs that access terminal 120x of the PF that
should be used on this channel. The AN sets the Supplemental field in the
message to 'l' if the assignment should be added to the existing access terminal
120x assignment on the interlace, and to '0' if the assignment should replace any
existing assignment on the interlace.

[0037] The communication message portion 346 may also comprise Reverse
Link Assignment Message RLAM. This message informs the access terminal
120x that holds a specific MACID that a RL ChID has been assigned to the

access terminal 120x, and informs that access terminal 120x of the PF that



transmtted by the nessage. Also, a TimngAdjust field

is provided to inform the access term nal 120x of the
woiznisng4isif set to use for subsequent RL transRCSAISLNS/002545

The access termnal 120x shall advance its

transmi ssion timng by the aflount: offset =

i( -rl]-lt g] r g%gog?% ges glges 1);11’; glﬂg Eb%%&lﬁﬁé ggc;-ei.sgn Pg%@ gj}l 8}?—%@% She Supplemental

Commﬁgﬁaﬁl! 8 MBSFR0R ROk Ko asHERmERY stdufD be AANEd & the existing
For war Li nk Assi gnnent Message (FLAM. This nessage

i nf or aesshtermiebd 80x essignmagnt onbg intdacehgndido &' if the assignment
speci fic D that .a.FL Ch ssigned to the
accesghocué‘i\%p [l /1) lrégnac?Slig]%lBSr fr%t?gg{lerg%géss t erm nal

@ of t henPRothdinicafibAUhhsiie pition 3A6thay alsbajdagirise Multiple

he 'AN sets the Supplenental field in the msssag‘e_ﬁto .
"1 i CodtreWerss riforwarsy Linkp Assigraentt Mepsage MEWELAM.  This
acces r m. 0 | n ' ;

o omepfiep Bl e b RS LA R b ROILEL ShERREMACHD that o
assi gRIETHIDMhs thiden hesighied &¢ the abORS TdrmTid 120xrmdiinfinmothat access
nmessage portion 346 nmay al so nprise Reverse Li

Assi g al W%%a@@eﬂf/&@at?h?@g Jsehen ppioNascim W\do layers of
accesg. term nal 9‘3@' NS P t

a RL @?I (%ra%ési' k;rehgn]a%gés%gltptgaﬁ%(} ht@%g%ﬁghéa éésdsl&}ter ml(?gf i fessage
120x, tandif thiecassigninbnt staniiebs atldéedriontle d&@dingodccedseteiinal 120x
t hat WD, 2005/ 074184, PCT/ US2 05/,5;)%5 5 9 shoul gttb? 1

used BiigHment opfigdinterippe and oSl fotbg: astignmgnis ghauld peplace any
Suppl epeidPhssighhfehf i n the nessage to "1' if the

assi gnment” shoul d be added to the existing access _
{6sof nal 170% swhgmicaion wmessape porfiar BAC enawatbot eomprise Single

if th ' | d | ace. i St :
assi ganc VO RRAPFRENAEL Ay G55 rAE NS Ca M. This
Ness agRsRRE ihPRAnS 4 ARYssAeHRANGIONIUK 58t MbIiE bRbeciiEMECID that a

Wrd M MO Forward Link Assi gnnment I\/essage LAM
Thi s FreShiBoasibepnassigner do theceaess taminal 4201204 iefesns that access

hol ds,a specjfi c ha I e
assi gﬁ%‘ﬁnﬂaz ﬁ%‘ 8%? fi &t }rln tﬁgl rﬁﬁl%% g};\%ﬁ\dﬁf ga B ?ﬁgtShau be
acces grandreittedl Msing tROusHbnrhdit. PR ANagets tHeuSwbpiendmsadield in the
on up to NFL CHHD M MO | ayers of = the channel. The .
acces megwgato 1] ifthe gasignopins slippls be addrdalo the exigting,aqeggs terminal
nmessa PO R i 105 afds,
tho. o3t bbigninest bn WRGAalQARER; 0 £nEmBRlEitIeptace any
i nt er kgiggng aRignient.0' if the assignnment shoul d replace
E&é exi sting assignnment. [0039] The férmun cati on,

Shge porhF CATBARIGHHON FSTASE POFHTs 405y adso comprise a message

that indicates that a RL packet decode failed CRC check at the AN (Explicit
NACK). This is an alternate to ACK Message, discussed below, for transmitting

acknowledgement information to an access terminal 120x. The MACID field in
the message specifies the access terminal 120x targeted by the message. The
timing relationship between Explicit NACK transmission and the associated
frame last demodulated prior to CRC check is that same as that for ACK
information contained in the ACK Message.

[0041] The CRC portion 348 comprises CRC of all of the bits in the sub-
segment packet (other than CRC). The access point 110x sets this field and the
number of CRC bits in a packet 330 shall be equal to 8 if the number of



Code Word M MO Forward Link Assignnent Message

SCWFLAM This nessage inforns the access term nal
wa20s5/07kiat hol ds a specific MACID that a FL CRCDUS285/002545

been assigned to the access term nal 120x, and inforns

that access termnal 120x oflGk he PF and the nunber of

M MO | gyers. that .shall _be transmtted using t . .

assi g ationhits Aﬁ\lﬁéee?@'sceﬁ%‘e% P8 redt i o9 g“’d&f pits nQtherwise,

messagg dc sHail bd 14 Hig. assi gnnment shoul d be added to

the existing access termnal 120x assi gnnment on the i

[0042]r | ace, ThnAGK mepsagef pertien 342 epmrsives §AMCK megshge baving a

any Xi.stin Lanme ' [

roasaltt SOOI IS g Ol BONER sl &, SOHE Boin' B, oy an AcK

it Edi Zﬁlltﬁ?%lxattilb_ﬁtdafh ﬁﬁtﬁgﬁc KE@I_ hACdliC deicaie %ct@ﬁorﬁﬁﬁt V‘fdtég Qﬁ,& é?(ﬂication as
e i ci . isis an alternate to )

Vess atpewheiherdhers étambACHwmessage forpinesst-t Gprrgally, the ACK indicator is

120w, CTRETAEP M o NS TACK i BRoR BEETRRL I Btc up of severa

acces ﬁ1ﬂnﬁ’|§dﬁb_ﬁ @Etsﬁ 20 ghﬁb@eéﬁgd@?@aﬁ@ebnmm fidepenti the number of

timng rel ationship between icit transm ssi on

and t BeTREeeBETg YACK %@é@ﬁ&éé}?ﬁ]&?}l%‘%ﬁ- L;ﬁ?uéf the dength of the

CRC c i aSt; ' |

CRC esk sl iy YEp Aol A5 SRR 89 o sy

348 copqratos esd GiRiesdfasal dn nimbéreofACKs toprolvilesinning a given frame.

segnment packet (ot her than ). The access, poi nt

o sotbe PREE nrmusian fiath @a%nﬁay% BB igingn First scheme
packelyn3th #edinkorRfatieHl Wit rbstestnt b dehs BRBRGIacRdts, WMach bit packet
2005/ 074184 PCT/ US2005/ 002545 10 information bits in )

t he sidentifyymentactess|temsinalnb30xoreceiyingl ant ABO Bie ACK information
Q herwi se, the shal | be .12 bits. [0042] The, ACK

mess aé%‘a rﬁi’lttﬁno Hlagﬁg’ g%‘?‘tF(g Jaing nanAe%rpﬁ%cg ssgééén?i a\\lrp?{ﬁmathe ACK
first iremtdtion @elpdtein athyMeKednbfhitdaisdig anACK $66:0RFsing scheme
portion 362 for an ACK information data pattern. The

ACK i digcessedbelp®rti on provides an indication as to

BB TBIG oy ARehS TR RcuLe B0 05 , B5060R Loorssion

i nf or g@ehferacdaidmgort A embodiniEar] e The chdnnsetres 400 is used to specify
information bits. The nunber of informatign bits ma

depenghamnel identifigeiiqn epmbes CBID)e g ety oA rhorarertso20 that are
transnitL: L. okt : ¢ ”»
eans B R D JOT i Berd Bk e noc
by t hendyab&fmapenatost mpepoviar iHop-poasied fomdamentsd unid ©f channel
ACKs to_provide during a given frane, Th

ACK .
i nf or ASigERENg atBRCh OPHost FRdDS R OBR HBIARE esé}g%?é??fg The mapping of
first hﬁﬁ-BSH?to subcarriers varies with time. A node corresponds to a single ChID.

Children, Descendants are nodes that map a subset of the hop-ports mapped by a
node. Parents, Ancestors are nodes that map a superset of the hop-ports mapped
by a node. Base-nodes are nodes with no children. Base-nodes are assigned
specific resources for example, hop-ports.

[0044] For exemplary purposes, 7 nodes 402, 404, 406, 408, 410, 412, and 414
are grouped by node level from O to Nnopg revers-1, wherein each level
comprises at least one node. Within a node-level, the nodes are sorted in
ascending order by ChID. This creates an ordered list of ChIDs. Here, three
node levels are used, first node level 422 having nodes 402, 404, 406, and 408
corresponding to ChID 0-3, second node level 424 having nodes 410 and 412



wherein the information bits represent a series of bit
packets, each bit packet identifying a access

woenesionais4 120x recei ving an ACK. The ACK i nf or rariusznos/002545
data pattern may be generated using an alternate
scheme, wherein the ACK infollmtion data pattern may

o s oo baraP I, 6513 AAEE,CO PSR 0de SE0E26 having node 414

tree é&@esg&ﬁﬂng 1 @HIDA@KItCs‘RHﬁ’lG%%Sio% thtCesR rﬁ%ﬁﬁk{v&l dfurality of

to an an di ment. The channel tree 400 is use

speci {:lgdldrqhmd‘?@ land e assignseantsof2Orap ety eh tat ameds sray map to
of ho of t.s hat ar S at

A set R Bfﬁg[?olb OFtt Or. exaliiple, n?% %(%) ﬁAg&’pegIﬂP sqﬁ%hbquspclated with
and ajQ@decentimpSforats Kthefdin MEPhighest Saoddrle@nmmts a:lﬂDao and ChID
fundamental unit of channel assi gnnent. Each ho

rt
maps insresse fom lgfido gight aF Fight to IRy owbﬂﬁw@l ofin orcﬁar to 1mp1ement

hop- pgart

corr eglp on O%f%&gqgsﬁr[r% éﬁﬁ% ! %&%gh%éﬁ IHE‘)Bles ce (r){g)%e i associated
are nﬁfigS)etdepéndmptoaomktSﬁbf thie slybtemhmdopg g H‘ammiexdalhlyreceiver
a node. Parents, Apcestors are nodes tthhat

super §&th eeAsCISme%@ AP B WA O Ll seheme used when the ACK
Base- g ati%fled{l Attt tas? g l?é}btt%@r eThu§a§§11dlﬁd§&1eﬁfe§ may be
assigned specific resource exanpl €, hop-ports.

108 410, 412 nd o edniclisetudos, 401, 405,

05 RNODEACETERE. to iy ranieie, Junenial sobmas d g Sygbpfd from 0
| east tc%eaﬂaogimswo&)hpahsanmﬁﬁ&e& @v%ﬂ ThB&a8686@esaré ChIDs 1- 3.

sorted in ascendi ng orde ﬁ/ . This creates an
or der €gnsiilet thefnodh lass@makedrmt tCIhIEeS Abigendde\heb parent ChID 6 and

soc0, MAAShCAHIES NS, 1P el P58 0demtB il 517

424 hayk We& 48 316%1&12 doErya/ Ey4th84access point 110x and
PCT/ US2005/ 002545 11 corresponding to ChliD 4-5, and

t hi r d comgwmnicaigd|to £2¢h h@@ﬁm@nnmblz, in mmg@sm Wihtthe access
Chl D 6, | d 4
ol ur aPPey 1P Al hE Gl e SR BoP ot a frst

may Vadobile 3b¢ess tehainabl 208 d@ame@a KQIH[D 1 & &n@@bﬁdh@ pe mapped to
port (for exanple, node 40

assochaded04yihop porty ‘hl%saééﬁmdﬁ élpéﬁﬁ]&? hlg%ﬁ% rn@Fl?r 4?‘?@‘3011(1 mobile
hi gh
g eg%cegslogéﬁ?{ngfﬁngcgﬁ:g?gqg D) | hpgg, eaco@ dleféﬁrtg %%‘?nz{pﬂagﬁnto node

| ef t 1"ével
or der 408, hapopenen?, add ﬁon}ﬁiaH&M highiestgnddee Bebzmsa alodes define

tree structure, how each nod assoc be
depen@ehegangl %}Bép%ltaé‘?lgﬂme‘?tﬁ’et gw ehe 395 l&fg e fge tan Testrict use of
trans gyt GhdANFnie ;{'Fé E@(‘ie isQh ukd) Eih&gﬁl Hékfcgﬁcfﬁﬁiskﬁﬁ Hbsors of the

pattern Is aware 0 e schene used when
node are unavailable for use and are called “restricted” nodes. Therefore, node

414, in the example may not be assigned to any other terminal but terminal
having a ChID 6, according this example.

[0046] In an embodiment, a one-to-one ascending scheme is used to associate
each bit to an access terminal. Each bit, having a value of O or 1 representing an
NACK or ACK, respectively. Each bit is part of the ACK information data
pattern received by the each access terminals communicating with the access
point.. The access point 110x builds the ACK information data pattern based on
packets received from one or more terminal, each having an assigned channel

ID. Various methods may be employed to generate the ACK information data



information data pattern was generated. Thus, various

schenes may be enployed stemmi ng from using a channel
wonrews/Sssuct ure. [ 0045] According to an exanpl CTAIS2005/002545

channel tree has 7 nodes, nunbered fromO to 6 and an

18 hop ports nunbered 0-17. Th® base-nodes are ChlDs

node H%éb glr‘fgl é?ﬂ%gq%%gen g%d[ ?t il éﬁ@% %é?‘ @gii?intended

The neges, %@SA@Khﬁiéss@gé tvsould anwb y7 rwg paoht mapfedlTo a ChID 0-6,
The nunbér of node | evels is detern ned bi t he access
poi nt ircréngpatalfipm defiieught atlas, Haceess poing d 84s1sisending an ACK for

120x gﬁhg&{ﬁg‘{&hﬁ%{ wrﬂ nx\ilt fbghrglsgcl% d tBoésnkC@Q@estmg entity)

Accor e exanp Iev S are used
exanphgving Child 9tand m®ﬂie| seccaidaeﬂﬁmhlem haginpATHIDI 35 access point 110x

assi gned a ChID 1, is considered to be map to,, nod
404, W 1d, geperate- 4 ACK infappriion, data spatisen hﬁgﬁw@ HoRche ACK
A secg{% aggbl |l e access termnal 102d is assigned a

Chl D consi dered to be mapped to node 408, hop
poars 17, mankéégeiﬂ@tsasfort Rd. IhﬁafﬁnesentnindRL Bbysiead eframe 1, are

nodes defjne rtho cha Ssi gnnent s se
of a fBehded qnithe epf Q*Ha n]rg& :@(ao ﬁ%‘g Sgit mofbﬁe$§0ﬁ in the FL-
nodes ,nJhuS . frdrhe 3+0BG baihi sseﬁesubtée%meﬁ{ Bogansepsass BRC the

and aRcestors of the node are unavail able for use and
ar e c&rinaahl ‘cheskisrthe AR indidater 3G0) egentatly a onedeit fighls If the ACK

Lo i S0 P R BR oSt 8 Bines B e lip orepestes the ACK

exanplgrorrhhtlatd guttesh FgPhodi ment, a one-to-one
ascendi ng schene is used to associate each bit to an

#48k s ter #ilh accesﬁmmmﬁls redgbring ¢hea AL yeesgggeoeluates the ACK

represen aﬂgwa({‘a}fd)e gr nvg%g?on%?l?%@séa/%eet Md FeRGRiRs bt iv's chID

IS paru? ern recei ved

by thereagdt idemefs ﬂs%mesaited 10 ha W CRIt infigmistiom dataepattem For
access point.. The access BOI nt 110x builds the A
i nf or waemple, aksess tsammal A0%n Badng Chipfkltadter ée@dmdthe message

{10 GE cPfacHRl: ol RO fRlenc PROIDIDRY), BBONARBROE wil evaluate

chann i ous ne

gener glieesebbi] BICKoh ik fir it xmmaliatlat}ié@tétﬁﬂﬁdl@§smr&ﬁ an explicit ACK
PCT/ US2005/ 002545 12 pattern,, which. i d%}éll fies

t ar getd fﬁ%*?lﬁ?%alll coRtinyes éﬁﬂflﬂepmé’és}ng SRS the te"mmal may
Her e, t Ty dbd bR eithaCRuIRRREhe dat
toaéﬁﬁ%dg@gt n%g%ta 171 t toelrlght Thus, © data ot

| f acmah&tmnmrroibf)loss efmecmtcmg an ACK for RL traffic
toflrst t 02b also rred.ta as ACK
ikt i ng Tt § Astiaes o biRp et ©r Traamtigog et SEee possages and

t er m natg JReshayi dodordieDio3an 6HB8ENd0! The KEOX 101 béhfigured to

generate a ACK | nf ormation data pattern "0101000" for

t he A@Kecute steps of the process 500 by utilizing at least one of various components
described in FIG. 2 for example, the controller 220, the scheduler 230, the
memory 222, the TX data processor 214, RX data processor 234, etc. At step
502, determine if a packet was received by RX data processor 234 from an
access terminal 120x in communication with access point 110x and determine if
the received packet was decoded successfully. If so, then at step 504, update a
database stored in memory 222 that stores information regarding each terminal
transmitting data to the access point 110x. The access point 110x may employ

various techniques, for example the first scheme (for example, the one-to-one

ascending scheme) discussed above, in collecting and managing the ACKs. At



nmessage. [0047] Acknow edgenents for RL traffic sent

in RL physical frane i, are encoded in the encoded
wdav@/opasket 330 and sent in the SSCH i n the FRET/US2005/002545

physi cal frame i+2. For each SSCH sub-segnment 302 that

passes CRC the terminal chest the ACK indi cator 360,

|| bit f. d
e coteq Fof B ammsrepanl ity vayiot W ALK e ffn 392 of e sub

proce nt PEKBCE30. 'Iﬂﬁpfeﬁﬁtdn@%@m i8 reitedrtd bd3bransmitted then set
[0048] "All access termnals receiving the ACK nessage

eval utiedit foh & GICindicatdrdp ta it tepdEioa Stpﬁtbﬂldﬂmgﬁh@ wilke epformatmn
Me
| Gent 1 ARSFS Grofyud okt SHINAE ACK, Inmitol el ot add the

pat t effornfa®ion aBXAAR fcesdGEatital tvellich mk padkbatiseeyi 50Q. CUD
of 1, after decoding the nessage and extractjing the

R0F01nes s agSenaalin0n0s corpRmication syigal suglp s PFPMA, the access

eval ugt e. cC

o R o TSR e LB B ol o Bt e

and CRbiroe sreNgrafil, fliepcthssiesgircdabsignnars atdéransmitted on the
' assume that an inpli

term nal

pr ovi ma@nly K. ﬂ%éﬁilel%ﬁ:@é‘ﬁQﬁfrt%e F]F?ée‘ij%l%aémg[? arq ‘Fﬂ?ﬂ o pramunicate
an er {185 1&thel £88ss WUrndif: 'cg.g gﬁ ?1% for @AM ordRr to receive information
illustrates a process conbl ni ng assi gnnent
rressag@sthambiared%amﬂds ageass aemainali nepuires sassigmibenti inforimation to
The AP 110x is c k‘ ure g@f ut e St?%%ioag t he cati
pr ocekeseizgdainon,the)s eﬂﬁ aa‘inel GAECHP AT commumceation
conpo ttﬁe a&@é‘ifdugqq 0k %ﬁ'ﬂﬁ)ce%s fHR"in ¥R Erecdif&d on these shared
contro t he schedul’er 230, the nenory 222,

t he sz:maeh pra mm@et/breadmast Rxstdrat ﬁlepﬁr Juionele preamad tcepr@wde data

g‘tat Zt ﬁ‘{glg ﬁlé«?n%?%jforr%ﬁ] thﬁ acg 5 V\ﬁ% ?élcgl a\é)g;g D ewdata or

CONMU R FeRfidepiinidl tThe 266 65 Shaved BhanhdhroR s detoRr GWefifati fand saves
the recei ved packet was decoded successfully. If so,

t hen wglughle paglyvidthithetds avalablgde Hiseysicst ored i n menory

SHEm 1 1 b e BRI e Brds BRI fhe S Bl el may occur

acces §orﬂﬂhﬁhtl}1$ﬂﬁh SoRh e Hey A CKatesdage.t Refbitinguiek tbahe process
exanple the first scheme (for, exanple, the one-to-one
ascendPMgats 8B A0S, dPesirs 8B (ASEIBBTAENT ToUEs| ey PRy Ok fROTe access

manag QR
120 AP M VRO 1 08 T, RORER .
messagiep 5001 the AccdéLpaift 1 ]h)& adjusts the ginamnt] gesighmbnt3Te addess point

at least one ACKis required to be transntte he
Set LR BPETRIBPS HoxasHETER o rpIes TN sy CBghcr 230. At step

start shyi bgioAfritd end Uhahf OARLIRE into the communication message

portion 346. In an embodiment, the access point 110x uses information

regarding the ACK message, generated at step 506, to determine if any channel
assignment needs adjusting. If the size of the ACK information data pattern 362
is longer than a preset threshold, the access point 110x may use sticky
assignment in order to maintain efficiency of the system. At step 514, combine
the ACK message built in step 506 and the communication message having the
new assignment, built in step 512 to generate the encoded data packet 330. As
discussed above the encoded data packet 330 comprises the ACK message, a
communication portion 346 having one or more assignment portions and a CRC

portion used for encoding. At step 516, encode the entire encoded data pattern



dat a packet or adjust the existing ACK i nformation

data pattern to add the information about the access
woenesionais4 whi ch sent packet at step 502. [ 0050PCT/US2005/002545

General ly, in a conmunication system such as OFDVA,

the access terminals use theldeserve link to request

o0 2SS4 IRTE s LESRUEES bl S B, M3 55 ncot

transgith begkrRR30 Retrarlsiittdd ¢h 4 fdi*%arc’l' Iinkefde exdriple, BSCHI discussed
nore shared channels are used to communi cate data to

the agwoss terminals on the forward Iink. In order to
ve in e r e
G54 ver ' ERGT b o Moo SRR oo HERR, or cxampl

data orox e cemafaitait@Byresns withl the tabeesapoins $ 10:erThermhtoller 260
in comunication wth the access point 110x, W]
pr ocelss comegured donsxecyte Stpei Ok dhe rPresrss e 06U dpe grtilizing various

channglupdibnl BE'bE&ENeRBRAATISAS! ot YSLRHl, | B85 heduler 260, the

channel’'s are use O provi dat'a I nt ende
f or afendofy 262.cths STX data pratessorf2id, Mdpﬂaq;rnea&sq:taﬁ% efc. At step

e e oot o pRlal S0 RS, ERLASIeS: . At sep
avai | gbl gnd g(%ﬁtl%ﬁlelsl@d &Podd08e Hdcetved A%taSiEBRAI3AB 2hd dbtBBnines if a

processi’ng assl gnment request may occur .
concucorestt pycket was seehiedgAtgen H06,ABKactehe A¢aK message portion 342

B G SRR S P, 20578 787 g o by

term palhigd al P&rtionk &afeaelpédataaﬁasgack%tl%anﬁ RICKC @&sddeeportion.
assi gnrrent request At step 510, the access gm nt

110x Abgmesiter, thesontneltan b0 dgtgnglmetftthe viee alctbe b regpsented in the

schealirspoRsn SR & B35 B9RRL 20 FRRET CUERER, ifimaon i

assi gpyERbled Ml cbitE pSRIFHBE2CAH! the Renb®icdadita pheket 380 and executes
346. In an enbodi nent, the access point_ 1l Ox uses

i nf or AEPiG98- Ategen ép&gthehr@qm@(mfee%@@ 1Sg@ﬂ’@ﬁ¥?@e@°‘ﬁt"h@ second
st ep 1530 'O t391.2dc8tf8 ACIE 1%?&@{1@2&5\ gg'ﬁ%@ﬁssed above, the
needsPEA°

sting heszeo I nfor mat'1 on
dat a paiber &f Bﬁs? makﬁlgl o ger ACKainfarnptienadatd pateesholatles based on

o o B AGKS TEPYIed Bl arodeth Gt Rt beh A mahed fsed by the
514, GOmbl NNt PP g@a%fah@eg%@%égsagen Al &R 35%%&@911&011@ 260

t he conmmuni‘cati on ness aving the  new assi gnnent
bui | t determsinep 152 AGKgﬂﬁmtrmitlentdaEa patteoal qniO\dd(tsaaIpatd(@mon of an

330. As discussed, aboye the ncoded data pa 33
compr PEREStsdh ol HE92dGe, B the CRIIE AL PORS isﬁ oi the ACK
346 hayh RSkt RAGI8 dﬂ%ﬁ?w@ﬁﬁl‘ lﬂ:n{mmo erlo&émﬁﬂéj tRe 4dd6ss terminal

portion used for encod| ng. At ste encode t he
ent i r élenbedeg adZh® pawmdd reveigate Konmmlon data pattern 362 and

sl Uﬁfzatggrsnjng%gtd'tﬁls &éK information data pattern contains a ACK targeted for
itself. At step 610, the ACK information data pattern is evaluated to determine if

an ACK is provided for the access terminal 110x.

[0053] All access terminals that are in communication with the access point has
knowledge of the rules associated with the scheme used by the access point 110x
(e.g. Tules used to build the ACK information data pattern for the first scheme).
The rules may be stored in memory 262 and accessed by the controller 260 to
determine if an ACK was received for itself. At step 612, if determined that an
ACK was received, then at step 614, transmit the next data packet, if any are



330 that includes the ACKs, is encoded using a CRC. At

step 518, the encoded data pattern 330 is transmtted
wono@a/ofoisward | i nk for exanple, F-SSCH di scussedT/us2005/002545

above. [0052] FIG 6 shows a process 600 is executed

by each terminal, for exanpld5 120x, in conmunication

systemw th the access poi X. The control]er 26

s coMAVEH EANTBISERE Wy @eﬁpéﬁbﬁ“ﬂ% A sERes: a5 CBR?TOqlef 260

utili ekt #h0\dSita (REPRVPENhS nokirAEHeSBWaBITFLRasmldMas of data
for exanple, the scheduler 260, the nenory 262, the

TX dapakets per$BRQ2ehemRNedahavsiide deasibe coBrollest260 geperates an

step 602, receive..the enco .nacket 330 from

the atE¥dlessgedp mdf ?a%?n%ﬁqggrag%é%sleﬁhe control | er
pesjdecodesnd Renhige desétivdatherdde alegtbe3nilaanehted by various means.
determnes if a correct packet was received. At step

606, Boutexaople, eesprehnissienmey peimplinentes inthagdyyarpesoftware, or a
successful ly d t -hi . .

por 1 opdagnaor BERRE bR ArRRRE ShpEiliniadBh Nl ogdRing unis e,
packetontdfle@dS228CmdBEE aU¢ ppavetdonn214 dhé 284S REr protdssors 234 and
controller 260 determ nes if the valye of the bj

r epr e3¥ntend sorpm) ar thesq tachpigpss; Bay bgdmplementaqdy w %m qugePr more
contr - 26 : t f(% EaTal]

avai | %thﬁtﬂcﬁl %ggl{gfr%éh% r ﬁdocnm%%Z ofmﬂ’] gigg%%%gga& pg%%ezsors (DSPs),
pack etligdai0si gl peocessiigdevias €§PSBDS), pAtgrammpbledsgic heices (PLDs),
require infornatig{%is extractgﬁ fr?mthe second .
port | BRA3PIFNIEPY, ACACRAY ﬁétsﬁpﬁr%?gfsgspa?(fné]ipn?rs’ iero-
As di§ fefl, 3RV ProdeB&rs, NStARICElekohE timitdBdsTpie@ Ro L piform the
ACK information data pattern varies based on nunber

of ACRmctiomsdederibadrherain,emecdmdingtion thesedfet and net hod

used by th access point 110x t enerate the. .
10800 aForf 35" Malimenbionr TsdATileE difibed pprein may be
the AGplembREIRIOMGAER (PR SrocdliubdsO Rindiéns Bnd so on) that perform

indication of an expected ACK. According to the .
exanpthe GinsttensstagcritipdvhereinhEhe\spdtwingf @danayrbedgipsed in memory

pattern. woul d be {0JQ10 . [
Pat o h A Rk et A B 2 BRIy RS EER. conoters
i nf or npG). The Gtfntorp ahit Sidy ebignpMiflentetbtvéthini the pkdraisot bi external to

ACK information data pattern contains a ACK targeted

for thequpgessor inswhish 6259, it eanebergorumpnigatively eplesty the processor
pattern i.s | uat phe if an ACK is

pr ovi 3&"@8@%?@%@%@0‘%{;#% nal” 110x. [0053] All

P0056pS t er Meadings tledhcladsl hovein domrefitrende nd toiaichirt loeating certain
access point_has _  know edge of tge rul es ?}%s)oci at ?3}1

wi t h seriions HERase hsadingy agenpotjpteaded foiligpt fhepseope oI ghe concepts
rul es il hdeP eafdChhiek ' kORDBE Ry dBkE HplitdilRy in other
for tﬁg&@?%?h%%ﬁe%le J Theerul es Sy bsé stor@g in Y

menor yeciods thmohghooeths enttidsspeduficationt rol | er 260 to

determ ne if an ACK was .recei%/gag (fi.or itself...At st.e
600571 i+ detlBF BIRERUS Acscripion of the isclosed” embodiments is

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

Ffnovided to

modifications to these embodiments will be readily apparent to those skilled in
the art, and the generic principles defined herein may be applied to other
embodiments without departing from the spirit or scope of the invention. Thus,
the present invention is not intended to be limited to the embodiments shown
herein but is to be accorded the widest scope consistent with the principles and

novel features disclosed herein.



ACK was received, then at step 614, transmt the next
data packet, if any are WO 2005/074184

wWOeCHsWS2B05/ 002545 15 required transm ssi on ORCTHS2M8E/002545
O herwi se, at step 616, the controller 260
retransmts the data packet di6 if the maxi num
al | owabl e retransm ssi ons of&g&%gwppackets per HARQ
schenme are exhausted, then t roller 260
generates an error nessage to indicate an error in
transm ssion. [0054] The techni ques described herein
may bWhatiglckamed s by vari ous neans. For exanpl e,

t hese techpi ques na e d npl.epent ed 4
sof t war e, Er a gé&ﬁ%ﬁﬁa‘iﬁ pgﬁ“?ﬁ%r %nog 914]7!@3}?&%@%%?@\9\%9@ to one or
i ol epBRREbRAtS dsﬁ‘% D4iAE1e Shinngl, tdi thethé@ c@mprising acts of:

n

controllers 220 a 260, TX processors 214 and 274, RX
pr oc eganerating 3n A mepsge haviag 88 AL infgymatipagiata pattern;

e YA A TR 0 s i oo

di gi t mbresheRagespacessors (DSPs), digital signal

processi ng devices (DSPDs), programmuable |ogic devices

( PLDstransnfifting gaigdstpnrasketbl e gate arrays (FPGAs),

processors, controllers, mcro- controllers,

m croprocessors, other electronic units designed to
performthg fulhs mettmddestaimbdih ¢tleinel mvhereingaid act of generating
conbi nation thereof. [0Q055] For. a softwar .

i npl efh AL BSSsags %Oftl:é'eﬁifr‘ﬁ ia% aeiOf EEAT PGP ﬁgFe‘i“ﬂ‘Cﬁ’Q{r be

i npl emented with nodules (e.g., procedures, functions,

and so on) that perform the functions described )
herei n. Th2 sof Thanretloddeslamyd beclginp 2 eehérainrmaidhgof of generating

units (e. menory 222.in FI G and execu . .
proce §3§€ ch%et}lsgsgg% SPPPOTPE s ac“z‘?o%‘?ne%l@g n@‘r%\r%g( E%(}“fator which
may  bgroyiiRk aHBAdiestoN whéther! 381 RORC ffeSRke Bbs 8} &ifo@ation in said
t he processor, in which case it can be comunicatively

coupl ACK mfermation detegaiern. vi a vari ous neans as is

known in the art. [0056] Headings are included herein

for reference and to aid in locating certain

sections. ZheseThea@ltdsasalfmedin tlaing DwHerein daidvadt of Benerating
scope of the concepts described therein under, an? ..
t hes esaid i tinfommption dataReeT: emprisey anpach Ok dsing a length this is
sectignps . thr ' ecification. [0057]

The p g@ﬁgaéﬁﬁggggﬁﬁ%ﬁgRgg%h#ﬁgégisclosed enbodi nent s

is provided to enable any person skilled in the art

to make or use the present i ntion. _Various .

.nv .
modi 11 cati Sns t Ahe FEOAAHSIMEL T CagR Bt Wheremogi fqj of generating
appar | dateBishitbth coRised in 2R 0fladsBEGRNBEIATK with
pri nc?%ﬁéq;(ﬁﬁﬁel{}?ﬁlgaéﬁ)ﬁgakeﬁ rraycoglgﬁgppl i%d t% ot ﬁer A
enbodarhnine] IH bhafitst tkemana.i ng fromthe spirit or scope
of the invention. Thus,

6. The method as claimed in claim 2, wherein said act of generating
said ACK information data pattern comprises an act of selecting a scheme from

a predetermined set of schemes to generate said ACK information data pattern.

7. A method of providing an acknowledgement (ACK) message
combined with one or more communication message of a data packet that is
transmitted using a single channel, the method comprising acts of:

associating the ACK with a channel ID of a recipient;



the present invention is not intended to be limted to

t he enmbodi nents shown herein but is to be accorded
woOheoswi7disst scope consistent with the principl e6TAIS2005/002545

novel features disclosed herein. WO 2005/ 074184

PCT/ US2005/ 002545 16 CLAIM37 What is clained is: 1.

A method of . i di know :
o e SRt RO R TP ALP I, AT BB o e
CoNpr A SikNHesdsdeSs Bhised DRt BHABK M€k Fos 36 BY erafaNitdd, and

an ACK information data pattern; enbeddi ng said ACK
i nf or mat i cyendéniag pthet i formptignt datpapitisn nwithngnen@ more

or nore nessages; and.tr 1t L ' :
2 THOTEEH R EIo AR RO ot s R ARGHES combined
of gegedsasd.Nng said ACK nessage conprises an act of
generating an ACK indicator. 3. The nethod as clai ned

in claim2, wherein said act of generating said ACK
nessage ¢ ris . r @%ﬁ&gﬁ :
i ndi cat or OEET'wl‘qi chg%e?%%(?dferggéﬁﬁgn%gi agglc?%ﬁ et éCIs? ieg]bedded o
ACK nessagat hesivadyn anhakdehimmel ofa sahounié@ion system, the method
information data pattern. 4. The nethod as clained in

cl ai n§oMPrEEatSPisai d act of generating said ACK
informatio : ten | i $d i

| engt h ¢ hi S AEEARIL FATIE ARInARR Ba Jchl 1B AIRed in the
t r ansgegtieatjand. The nmethod as clained in claim 2,

wherein said act of generating .said ACK inf.ormati.on .
data patt e?"rﬁra%‘?ﬁ)?ql@é%&gﬁn%gé?g%o?ogst %5?%’9‘7%@99 groipgd that said
W th A@I@{g?d?ﬁﬁ{i?ﬁ @at@%aﬁerﬁ iig Bkluded f hakegnfont. The met hod

as clainmed 1n claim?2, wherein said act of generating
said ACK informati on data pattern conprises an act of

sel ecting sch fro a predet.er pi.ne f -
schenes to&genefg%ag‘eé%qrgd a%@%ninﬁﬁ?d? n‘;g%l{nog’ a h§9pc§frfpélrs e act of
7. A gpiibeidg 9did NOR nthsEieaRing Gl UK eafdef®itn dafdttern generating
nmessage conbined with one or nore communi cation

messagphewf. a data packet that is transmitted using a
singl e channel, the nethod conprising acts of.

associating the ACK with a channel 1D of a recipient;

WD 2005/ 0744.84 RChWDA005/MAATAES an acknowledgement (ACK) message

embedded in a segment received on a shared channel of a communication

system, the method comprising acts of:

evaluating a first portion of the ACK message to determine if a second
portion of the ACK message should be processed;
processing said second portion of said ACK message to evaluate a ACK

information data pattern if determined that said second portion ACK message;

and

determining if an expected ACK is represented in said ACK information

data pattern.

11.  The method as claimed in claim 8, further comprising act of

evaluating said ACK message using a first scheme.

12.  An apparatus for providing an acknowledgement (ACK) to one or

more recipients using a single channel, the method comprising:



17 building the ACK informati on data pattern, wherein

the length of the ACK nessage is based on nunber of
wWOChkosmesisages to be transmtted; and conbi ni NGCTS2086K02545

informati on data pattern with one or nore

communi cat i on nessage by appll§i ng an encodi ng schene

over the corrbl messa od of r i.ving ..
an acknow"&dge rﬁen?r,&@}{% g%#ég‘ﬁ&?asﬁgﬁ a%lngegré@g idforilation data
rece| gmon a shared channel of a conmunicati on

syst é’m the nethod conprisi n% acts of: determning if
a ACK i nf angmms ifon enbeddipgtsaisk ACKn infermationdrdy paffesnpito a data

segnent; and extracti nmessage fromthe
segné’ﬁ‘{’k‘?tgaﬂgg 8?%?51@8“%??3%“%65% ACK i nformation data
pattern ispédns Edtdﬁa@hsﬂnﬁhh%@al&a@tﬁ@a&ket.9. The nethod as

clainmed in claim8, further conprising act of
eval uati ng sai d ACK nmessage using an ACK information

data patt | t had f
handl i ng glﬁ ack \Ai?p gFﬁus 2@‘?%8 ﬁpﬁ%%@égg n{)&%c?al Jineans ot
a seg¥RBlatih®CRid/ eXICRN n&sﬁgar eshpiises nmkamsf far generating an ACK
communi cation system the nethod conprising acts of:

eval uadicagl-a first portion of the ACK nessage to

determine if a second portion of the ACK nessage

shoul d be processed; processing said second portion of

sai d ACK neissadkhet appavatsiag elaimedCin claith oi3pavhengin gaidameans for

pattern if det ed that sai.d second porti

o s SFRSTaiB 8 AL, FISHHASG PP DHFFS SHpBE 8 BRI A ACK indicator
repr e\%ﬁﬁfl g%Vll(ﬂBS SalifkiCdon ﬁﬁ&ﬁéf%ﬁid%]CK%és@aMa% @h{ infddnation in
The as clainmed in claim@8, further conprising

act osfaldA(ZKlmmnna‘gomdatdpAKt:e(nnessage using a first

schene. 12. An apparatus for providing an

acknow edgenent (ACK) to one or nore recipients using

a single cpannethe hRrated BOC1HA6PDin Sianf: 14 herein said means for
2005/ 074184 PCT/ US2005/ 002545 18 neans for, generating

an AQeenesgisg geich Al gnpnmad dateopatiern 6pmpEees means for"using a

length this is based on number ACKs to be transmitted.

16.  The apparatus as claimed in claim 14, wherein said means for
generating said ACK information data pattern comprises means for associating

the ACK with a channel ID of a first terminal.

17.  The apparatus as claimed in claim 14, wherein said means for
generating said ACK information data pattern comprises means for selecting a

scheme from a predetermined set of schemes to generate said ACK information

data pattern.

18.  An apparatus for providing an acknowledgement (ACK) message
combined with one or more communication message of a data packet that is
transmitted using a single channel, the method comprising:

means for associating the ACK with a channel ID of a recipient;



pattern; neans for enbedding said ACK i nformati on data
pattern into a data packet having one or nore
worssagesy and neans for transmtting said dat RCpasSk®s/002545
13. The apparatus as clained in claim 12, wherein said
nmeans for generating said ACR nessage conpri ses neans

for generating_an A indicator. 14. The ar_at )
cl ai med i imEanAiToR @%(%@F AR uflbimatiin bl pfiRRS Wbt AR tenetn
gener gt 0\ GRintks&fal iIHASRAUSH AAMBE! SCACKERBS25& to be transmitted;

generating an ACK' ndicator which provides an
i ndi catli on whet her said ACK nessage has any

information in_. said.ACK.in i . .

The appar JPEANS A Heg ﬂilenjx@%iﬁiﬁr%ﬁ?g@g%? @%&ﬁé‘? th Gt or more
MeanSeoRhuniSLHA Abishge bRiaPpRiate hinfedcdthtg sthett@t @ver the combined
pattern conprises neans for using a length this is
basedmessagrinber ACKs to be transmitted. 16. The

apparatus as clainmed in claim114, wherein said neans

for. generating said ACK information data pattern

conpri ses 1@ansAhOrppasasi i ngeeiving AGK askhdwladgement (ACK)

channel ID of a first terminal. 17, The_ a filraftus as . .
cl ai nembedded |inj arsagmenierayed &Bi & shugdchpgrel of a communication

gener at j ' [ f: tion data pattern conprises
Sl (B Eor G

nmeans I'ng a nme froma predeterm ned set

of schemesmemsgon detatneinamy id aAORKI infarmation data pattera in is included
pattern, 18. An apparatus for providing an
acknowtb?iﬁéﬁ‘tﬁ%a(‘g\CK) message conbined with one or

more co Sl foP BxtFRARS S d A CR Iﬁ’fk&é’%eﬁ?&ﬁ ¢he $ddadent I determined

transmtted using a single channe he netho
conpr ihat said AGKam$orfmationdate patiern nginchidedgithgisegment.
channel 1D of a recipient; W 2005/074184

PCT/ US2005/ 002545 19 neans for building the ACK

i nf or mat i opp dat apd %Jfa%tﬁs ad\bRIneddint 1&ind €9\ Futtheradonipiiding means
ACK message i s based on nunber of ACK nessages to be

t r ansfuirt evathating rediched(¥ megsagonsingi #iy AGE ation data pattern
i nformati on d taepattern with one or nore

conmuBTEEIE N age by appl yi ng an encodi ng schene

over the conmbi ned nessage.

21.  An apparatus for handling an acknowledgement (ACK) message
embedded in a segment received on a shared channel of a communication

system, the method comprising:

means for evaluating a first portion of the ACK message to determine if
a second portion of the ACK message should be processed;

means for processing said second portion of said ACK message to

evaluate a ACK information data pattern if determined that said second portion

ACK message; and

means for determining if an expected ACK is represented in said ACK

information data pattern.

22.  The apparatus as claimed in claim 19, further comprising means

for evaluating said ACK message using a first scheme.



19. An apparatus for receiving an acknow edgenent

(ACK) enbedded in a segnent received on a shared
woheosrekisef a conmuni cation system the net ho#CT/US2005/002545

conprising: neans for determining if a ACK information

data pattern in is included 20n the segnent; and nmeans

for extracting said ACK age f.romthe i.f .
det er mi ned?>t ha‘g g’ﬁf}ﬂnﬁﬁ%ﬁﬁlﬂ? oﬂ?ﬂ{"i"fbn""&i&“? gﬁk t(térlruﬁ{lcl’nss which,
i ncl uged, iRedisl 9 HEfHachind). cAle @RPaaRhiae &S peHfainTesberations
in clarm19, further conprising neans for evaluating

sai d iAtlddmessage using an ACK infornati on data pattern
generating scheng. . u i

acknow edg%eﬁﬁﬁﬁn% A&)]ac%é@g%gg&ﬁ%{tnb%ggz ﬁ%gyaakés 2%‘ Wi an ACK

r ecei wefn@loRdsh phtedEnchannel of a communi cati on
system the nethod conprising: nmeans for evaluatin

. a‘ e
first porténgbeddigisaid ACK mampgien datapattermyiniea fpta pg"ket having
second portiqon CK nessage shoul d be processed;
means’ ocfrnborrg eegéﬁg%%%gé\\i d second portion of said ACK
message t ofrareuattingssid da®d@dcketfofnshigicochadadla pattern if
deternmi ned that said second portion ACK nessage; and
means for determining if an expected ACK is
represent e§4.' N $ad thafie rdAb0E MREJIQR Aadiankatihdim 2% wherein
The apparafus as clainmed in claim19, further
conpr said ngachimrsaddble imstaictian | tog came dgoheratimgs saad eACK  message
using a first schene. WO 2005/,074184 PCT/ 005/ 002545.. .
20 23COmPIREARTIRIGIPISIN PR, ﬁﬁ&%ﬂﬁlﬁ’wﬁﬁ%?f‘m&s afl indication
I nstr %ﬁ%ﬂa@[‘s%id"ﬂtﬁ‘mess\éﬁéﬁoxﬁbﬁ Geé 86y ACRIMREDATK. inf@t&€ion data
the machine to perfornoperations ™ including:
generpdttemg an acknow edgenent (ACK) nessage havi ng an
ACK information data pattern; enbeddi ng said ACK
informati on data pattern into a data packet havi ng
one or nor g5 Nes$RYafchiabieddableSiibditunng daintbddatddaim 23, wherein
packet of a single channel., 24. The machi ne-readabl e i
medi usaidsnashisierreerlable istinetionato @use egeperating said ACK mformation

data pattern comprises using a length based on number ACK to be transmitted.

26. The machine-readable medium as claimed in claim 23, wherein
said machine-readable instruction to cause generating said ACK information

data pattern comprises associating the ACK with a channel ID of the recipient.

27.  The machine-readable medium as claimed in claim 23, wherein
said machine-readable instruction to cause generating said ACK information
data pattern comprises instruction to select a scheme from a predetermined set of

schemes to generate said ACK information data pattern.

28. A machine-readable medium for providing an acknowledgement
(ACK) message combined with one or more communication message of a data
packet that is transmitted using a single channel, the method comprising:

associating the ACK with a channel ID of a recipient;

building the ACK information data pattern, wherein the length of the

ACK message is based on number of ACK messages to be transmitted; and



sai d machi ne-readabl e instruction to cause generating

said ACK nessage conprise instructions to generate an
waGhosindiseat or whi ch provides an indication wReThsz005/002545

sai d ACK nmessage portion has any ACK in said ACK

information data pattern. 221 The machi ne-readabl e

medi um as cl ai.ned ,n clam wher ai ' .

machi ne- re%f’&%ﬂ?lélgi ﬁ?t ?sbc i on %at%)glu?éﬁggglzérrgt ?Nﬁtglyl Saf ¢°r more

ACK | (b iEAtRh meahge bgtdppfyﬁlngl aAhtcdsg sdiony avdrehegtchmbined

based on nunber ACK to be transmtted. 26. The

machi messagadabl e medi um as clained in claim23,

wherein said machi ne-readable instruction to cause

generating said ACK information data pattern

conpri ses 2&sochahidhjhdfeaddGKmeditm dorcteaeimimlg danDaakhowhedgement

reci pient. 27. Thg pachi ne- r eadabl e di um . aihmsd 1 of

in cl hGKp3embgldedi %ML TSIV PG affpp e SHared channel of a

i nstr I on: g/NA ' i:d,-ACK i nf ormati on

dat a %bgﬁgﬁlﬁatg%l rlglés inéttﬁ%g%n@ﬁélg% sel ect a schene
from a predaterininged = MCKfinfosmhtore datacpajierne imtie induded in the
ACK informati gn data pattern. 28. A machi ne-readabl e

medi u?ﬁWtSﬁi‘lgvi di ng an acknow edgenent (ACK) nessage

conbi ned WoiihARE sAH ATCK SnERRTR bt QBB SAd6tehindd that said
data packet that is transmtted using a single

channAICK infiernrativh deta petigmiisinelpded ssibeisegthend. t he ACK

with a channel ID of a recipient; building the ACK
information data pattern, wherein the length of the

ACK nmessageqi s 1AS dhchihetbaiible RledbibKasehsagedn crime29, further
transmtted; and WO 2005/ 074184 PCT/ US2005/ 002545 21

conbi pomprising macking-radpbia inseiicten tp GRase evalpafing saig{Clmessage

Ceherb 808 AR FR ot AR s@n e 0! 1O

machi ne-r eadabl e medi um for receiving an
acknow edgenment (ACK) enbedded jn a silgg@nt recqqi?\ée?
apdlngs wledgement

on a shar edlchadnepchipe-geadallarnedivng: fop a

et ho Hari e ; e .

ot o BAERTRRLSMAOem Sl Tl Rbbrhont Goféited Bh o Sk Rhannel of 2
ext r agbmAgniaiich ASknitlssmghol comptisiegsegnent i f

determ ned t hat . sai ACK info ti.on data ern i.

i ncl uded i ﬁVﬁtlh%mgeagﬁ@ﬁPP#@@. o e A hsiease B dgisraihe if a second
medi URL AR G ildTREK Hesshdd sbEl belpibdeasid;

processing said second portion of said ACK message to evaluate a ACK

information data pattern if determined that said second portion ACK message;

and

determining if an expected ACK is represented in said ACK information

data pattern.

32.  The machine-readable medium as claimed in claim 29, further
comprising machine-readable instruction to cause evaluating said ACK message

using a first scheme.

33.  Inawireless communication system, an apparatus comprising:
an electronic device, said electronic device configured to generate an

acknowledgement (ACK) message comprising an ACK information data pattern,



conpri sing machi ne-readabl e instruction to cause

eval uati ng said ACK nessage using an ACK information
wdav@/opast er n generati ng schene. 31. A nmachi nepPceadabe02545
medi um for handl i ng an acknow edgenent (ACK) nessage
enbedded in a segnent receivéd on a shared channel of

a conmmuni catjon system .the thod ¢ ri.sing. .
eval datsmiRgdasars B’é?’{‘%% noqa{gaﬂ%% qgn%s%az%gg‘ikgt having one or
det e rrgb%qnésgag%s,%g% thand?8ik §4i@ dat patiee udhiKa sRgRadannel.

shoul e processed; processing Said second portion of

said ACK nessage to evaluate a ACK infornation data
pattern if, determ ned {hat_sai can r{4 oORLACK sai
nmessage; 3a‘ﬂd d eeraRP%?tﬁlg ¥ %!fgmg(gpﬁelc?l & A%K ?’g said ACK
r epr egeqh@Scdniprisdafl MK indidasrat i on  data pattern. 32,

The machi ne-readabl e nedi um as cl ainmed in claim 29,

further conprising machine-readable instruction to ,
cause evalgyse.lt | Nhhe® %&ﬁrﬁ% ACIFARA inUShiY B, fshidSblectronic device
schenme. 337"l n a wreless conmuni cation syStem an

appar fakther coanfpiited itd1elecn sehennd fromi agpreidei¢roanedssi df schemes.

el ectronic device configured to generate an

acknow edgenment (ACK) nessage conprising an ACK

i nf or mat i dat 8 bontirg ORRh (&t 4an apparatus comprising:
PCT/ US2005 025%530‘9%%1 o embed sai d}ACK’ hformation .g
dat a pat t esmn elentrenia dtaice, paidkaectivaid devicmeonfiguredie provide an

nmessages, dtotr mt said data ket using a L

i ngl Ekaiarmens AACK)anessRgs corancd VR sl e Prrgmication
33, ' lagka Akt TRA SR BEHAEBY biSiBg aRindE<channel, t iat
i ndi \g@t%%sr%g@%%fgﬂgtﬁe apepgar at us rzils cl ai rre%l i ;1 cl aiar%ngs,o AseeIEe

SaLd thie A€ K owitle achdvened IDf ofr 2 h@ipi@t?nfq' ouildethe ACK einformation data
: oy
of 1 o Bty o ¢ et fE et RER neRRE accd b dihutr of ACK

conpringidages RbelrAEhiifd, andayicembirahd ACK dhfoanbiton data pattern
devi ce configured to provide an acknow edgenent

ovi . (ACK)
messagitheosbt et sommuiaetion messpge boraplying ak prgpding scheme over
nmessage of .a aata ap%cket that is transmtted using a
si ngl ec?ﬂglll?ﬁlée MeFSSssociate the ACK with a channel
ID of arecipient, to build the ACK informati on data

pattern, wherein the |length of, the ACK nessage is .
based on ndfber InoF Wixeless ¢RIIEERHERIANSYBIEM, FTh AR NS EPIPTISING:

and to conpi ng. theARSid sd Bkl Phid HedicP AHohfikfired to receive an

acknowledgement (ACK) embedded in a segment received on a shared channel

of a communication system, to determine if a ACK information data pattern in is
included in the segment, to extract said ACK message from the segment if

determined that said ACK information data pattern is included in the segment.

38.  The apparatus as claimed in claim 37, further configured to
evaluate said ACK message using an ACK information data pattern generating

scheme.

39. In awireless communication system, an apparatus comprising:
an electronic device, said electronic device configured to handle an
acknowledgement (ACK) message embedded in a segment received on a shared

channel of a communication system, to evaluate a first portion of the ACK



with one or nore communi cati on nessage by appl yi ng an

encodi ng schene over the conbi ned nessage. 37. In a
Woi20sl0esi84 conTruni cat i on system an apparatus  PCT/US2005/002545

conprising: an electronic device, said electronic

device configured to receiveZ2dn acknow edgenent (ACK)

enbedded in a segnent.received on e
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segnent, to extract said ACK nessage fromthe segnent

i f  ciefermatioe datainettemaif dlemoninedthainggid sasond PartioR peknmessage,
is included.in.the se . . . .
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sai d feKpamesage using an ACK information data pattern
generating schene. 39. In a wireless conmmuni cati on

system an apparatus conprising: an el ectronic device,

sai d el ectgoni ' [ d
acknomﬂedgégen?rgﬁékﬁﬁﬂégggggge eggg inb% gggﬁéﬁ?nﬁgmﬁdto
r ecei yvathafsatd SORT @dssaghasingh fiedt seheomnmuni cat i on

system to evaluate a first portion of the ACK WO

2005/ 074184 PCT/ US2005/ 002545 23 nessage to determ ne

|f @ secong) por icfhfuidin Mafiths 3pfer Dombrsing:

processed, process sald second portion of said ACK

message t ousevafl aifitse ekecih@iic demico tongenaate dat awkpewledgement (ACK)

determ ned that said s d portion . ACK nessage ng .

to deMEFRREH éownﬁﬁge‘?bg’@gdnﬁ&aﬁl@ P@ar%%%ﬂ}» 2‘% ?nﬁbe;%algadd ACK
ACK | ﬁ%&hﬁﬁﬁh QBta AREA IBRY 4 84t pad@t hdhify BRPEF MbkSmaSages, and to
claimed 1n claim39, further configured to evaluate

sai d #amibsdhdata padketjusing b sigleshpanehd. 41. A

comuni cati on system the system conprising: use of a

first electronic device to generate an acknow edgenent

(ACK) rmesgage TROonGhidcaidnASKtdn)f & Bhiimed idaglaim 41, further
pattern, to enbed said ACK information data pattern .

i nt o eomdpmsinguekef arhssepng clsaonie device crriiErgb o Tospyesaid ACK
transnit _sai d dat C i [ hannel . 42.

The. <Dt Ay ReBarEReatd Atal GRS

further conprising use of an second el ectroni c device
configured to receive said ACK information data

pattern enbedded in said data packet.



