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communi cation services such as voice, video, packet
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(FDVA) systens, O'thogonal FDVA (OFDVA) systens,

Single- Carrier FDVA (SC-FDMA) systens, etc. [0004] A

mul tipl e-access systempxgiR@ROEND oys a nmethod of

assi gning systemresources to individual users of the

pystepleldt is desirable to send assignments of

resources as efficiently as possible in order to

[@@@be tThe arasemit distlogwier redated fasnersbndiongommamication, and more
more, it i.s desirable to send the
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resources are properly used for data transm ssion.
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These wireless systems may be multiple-access systems capable of supporting
communication for multiple users by sharing the available system resources. 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, Orthogonal FDMA (OFDMA) systems, Single-
Carrier FDMA (SC-FDMA) systems, etc.

[0004] A multiple-access system typically employs a method of assigning system
resources to individual users of the system. It is desirable to send assignments of
resources as efficiently as possible in order to reduce the amount of overhead for
sending the assignments. Furthermore, it is desirable to send the assignments in a
reliable manner so that the assigned resources are properly used for data transmission.
Reliability may be particularly important for persistent assignments that extend over
time rather than have a deterministic expiration time.

[0005] There is therefore a need in the art for techniques to efficiently and reliably

send assignment of resources.



send assi gnnment of resources. SUMVARY [ 0006] Techni ques
for efficiently and reliably sending control nessages
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descri bed herein. In an aspect, assignnent nessages
may be acknow edged based on |ther I i nked or
dedi cat ed acknow edgenent (A resources. |In one
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Certain control blocks b i nked to ACK r ur ces,
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sending control messages. Certain control blocks may be linked to ACK resources,
which may be used to send acknowledgements for control messages sent on these
control blocks. The terminal may determine ACK resources based on the control
message or the control block. The ACK resources may be linked to the control block or
linked to resources assigned by the control message. The terminal may send an
acknowledgement for the control message on the ACK resources.

[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a wireless communication system.
[0010] FIGS. 2A to 2C show linked and dedicated ACK resources.
[0011] FIG. 3 shows a design of ACK resources.



[0009] FIG 1 shows a wireless communi cati on system
[0010] FIGS. 2A to 2C show linked and dedi cated ACK
WO e®sTses. [ 0011] FIG 3 shows a design of AGQKCT/US2007/086197
resources.[0012] FIG 4 shows a design of an ACK
channel . [0013] FIG 5 shows 2 design of a binary
channel tree. [0014] FIG 6 shows a process for
acknow edgi ng assi gnnment nessages. [0015] FIG 7 shows
an apparatus for acknow edgi ng assi gnnment nessages.
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capacity, a base station coverage arca may be partitioned into multiple smaller areas,

e.g., three smaller areas 104a, 104b, and 104c. Each smaller area may be served by a
respective base station subsystem. The term “sector” can refer to the smallest coverage
arca of a base station and/or a base station subsystem serving this coverage area. The
techniques described herein may be used for a system with sectorized cells as well as a
system with un-sectorized cells. For simplicity, in the following description, the term
“base station” is used generically for a station that serves a sector as well as a station
that serves a cell.

[0024] Terminals 120 may be dispersed throughout the system, and each terminal
may be stationary or mobile. A terminal may also be referred to as an access terminal, a
mobile station, a user equipment, a subscriber unit, a station, etc. A terminal may be a
cellular phone, a personal digital assistant (PDA), a wireless communication device, a

wireless modem card, a handheld device, a laptop computer, a cordless phone, etc. A



that serves a cell. [0024] Term nals 120 may be
di spersed throughout the system and each term nal may
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Access Control Layer For Ultra Mobile Broadband (UMB) Air Interface Specification,”
both dated August 2007 and publicly available.

[0027] System 100 may use various channels for transmission of traffic data and
control information on the forward and reverse links. Table 1 lists some channels in
UMB and provides a short for each channel. UMB also support various other channels

on the forward and reverse links, which are not given in Table 1 for simplicity.



Access Control Layer For Utra Mbile Broadband (UVB)
Air Interface Specification,” both dated August 2007
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vari ous channels for transm ssion of traffic data and
control information on the forward and reverse |inks.
Table 1 |ists sonme channels in UVB and provides a

short for each channel. UMB al so support various other
channels on the forward and reverse |inks, which are

not given in Table 1 for si an|C|ty Table 1 [0028] A
base station may send cont r &b ﬁéssages to termnals

for various purposes  For exanple the base station
megyfiBoid cont (mlanﬁassages cont ai ni ng B@ﬁrm’tﬁﬁnts of

I SSUUI LES I Ul lIIl: I Ul VWd| u' a||u1 Ul I SVl ST I ! IIKb

control i |nfas Bk @nEpr | HATFR2EaanERIS sISsignEIEn Hessages, and
f df-Rekdl a:ncgoqlrth eXerse | othrismesseges relpteil o trsgineablapagapent
send t he contro nessagealdémoelﬁd‘rifuﬂlceinndi.y and reliably

as possi D é&ﬁ AN aspect, conirol nessages nay
beranE on JSRP l%f‘ocKSa@aafmr@td brnbe dortvear TRk
resources| tha be used to acknow edge these

control nessagesers® confrol nessage may al so be
rﬁfﬁ?élﬁﬁfjlbt R ﬁéﬁge,caléy pelawatcdeemgntsifprdpta sengon fhe F-
contro % ogPEHl andgwesiblyesessaged ser ondhglF-a8CCH.
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resources, In the desi gn shown in FIG 2A e first L
faaht enspded, interleaved, and modulated) and sent on the control blocks. The control

blocks may be mapped to physical resources, which may be given by time, frequency,
code, etc. The ACK resources linked to the control blocks may correspond to certain
physical resources reserved for sending acknowledgements for the control messages
sent on the control blocks.

[0030] FIG. 2A shows a design of sending acknowledgements for control messages
using linked ACK resources. In this design, multiple (T) control messages may be
processed and sent on T control blocks on the forward link. T may be selected based on
various factors such as the expected number of control messages to send, the amount of
resources to reserve for the control blocks, etc. All or a subset of the T control blocks
may be linked to ACK resources. In the design shown in FIG. 2A, the first L control
blocks 1 through L are linked to ACK resources 1 through L, respectively, and the
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[0032] In general, a control block may be used to send a unicast message to a
specific terminal, a multicast message to a group of terminals, or a broadcast message to
all terminals. The first L control blocks may be used to send messages deemed to be
important and for which acknowledgements are desired. The remaining control blocks
may be used to send messages for which acknowledgements may be forego. L may be
selected based on various factors such as the expected number of messages for which
acknowledgements are desired, the amount of ACK resources to reserve, etc. Various

types of messages such as assignment messages, access grants, and messages related to

resource management and/or other functions may be sent on the control blocks.
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Vari ous types of nessages such as assi gnnment nessages,
access grants, and nessages rglated to resource
managenent and/or other functions may be sent on the
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[0034] FIG. 2B shows a design of sending acknowledgements for assignment

messages using ACK resources linked to the assigned resources.

In this design, an

assignment message for a terminal may be sent on a control block. The assignment
message may convey forward link resources assigned to the terminal. The assigned
forward link resources may be linked to ACK resources. The terminal may receive the
assignment message, determine the assigned forward link resources, and send an
acknowledgement for the assignment message on the ACK resources linked to the
assigned forward link resources. The design shown in FIG. 2B may be used for any
type of assignment message, ¢.g., for all or a subset of the assignment messages shown

in Table 2.



nmessages using dedi cated ACK resources. In this

desi gn, an assignnent nessage for a term nal may be
w@eewB/0mssa control bl ock. The assignment nessaper/ms007/086197

convey forward link resources assigned to the

termnal. The terminal may regeive the assignnent

nmessage, determ ne the assigned forward |ink

resources, and send an acknow edgenent for the

assignnment nessage on ACK resources previously

E93Fhned o 2heshoesn Wapisn mir seadiigp Penopirdsements nfgr assignment
TREaEe 200 ATPCHETAER Qutitet R TRt slepmpy posseee o

andinabyay de stitenassontioe tlodcK The aigneesit essiga thayhenvey forward
Ecknomﬂedgenent for the assignment nessage. The design

MoWFSOHFFCE asignd infheplermigial fbic Kngpinay aavofeceive the assignment
ﬂégagar&%%mw@%ig&d%m&@ 'Iinﬁlr+soﬁfce§, HRSES arPhcknB&ledgement
assi gnment nessages shown 1 n Table 2. [0036] FIGS. 2A
fdrtiougisigd@eshmessbfye er Adds rqggnercodf prsedslpgssigned to the terminal. For

acknow edgenents for assi gnnent sages. |t e, .
HRASTS R STALRAS T e S BT LGy B PRk ggying traffi
H8a iSBR GRS RYVLANIBObnd Shdyalie! iht YassibARS AXK resources to send the
schedul i ng, reduce |ost or 'not decoded packets, and/or

atknaiviedgement fioe thef ¢ssignmEnt mhgsegor Ehe dysign kivovil suGi(h@C may be
assi gnnent, _nessages, the nunher of. assi gnnments, t.,.send

R0 RRTRL iR 28RSl TR 62 raf T PRI SRR Stanment
a¢sdap@dhewhan Tableer transmi ssions on the forward Iink

qﬁ% be increased. [0037] The designs in FIGS. 2A

t986Lgh F3ESmag thrqualy2(othont thres dastanaf srndingorrkanyledgements for
SLR T BROURCES, 1 My 6L DOl 55O RS s i
blet feeinc@ata skighhmontkslials By, iropreen schadslig) netuce s sag@siecoded

e.g., as shown in FIG 2A) i nked o the assi.gned .
é?ﬁk%ér &nq?/ Ph W%Faé% d{a}l‘e(fe]%en@ésg. %ruglgerg}%w{w ﬁCEW@eg%gg assignment
GO HERMeE %g a§Bhnn8Oolend %&%E@&f@?‘ﬂ?&ﬁg iéle]rsG%%es and/or

for a termnal (e.g.; as shown in F ' '
pewer ndictragilaldefdr oshed edipat eonsAdkthe épard ek moy bedreased.

E@éﬂgm :@%2‘{%{%@ h{ giG%%mgﬁ%@lﬁ ? dagf;ag]é)&/ofoa?e?ﬁgerﬁ%):éﬁon and

AESHOIATRN s for AR cdEik QWi SEE@TBRGsSade® seitt i€ base stations.
messages or transm ssions sent to the termnal. The

ke MfK disshuwreasemandic helsduiac s e@rol Pleckacied dadiead assignment

gﬁg%ggsg@%ﬁ%ﬁ%&vﬁﬁ}{ of?% 4 2%5 E)g?ilé]%&ga%e V3G é@elﬂsfom&ldq{ﬁ( resources

(e.g., as shown in FIG. 2B). The ACK resources may also be dedicated ACK resources

for a terminal (e.g., as shown in FIG. 2C).

[0038] A terminal may use its dedicated ACK resources to send acknowledgements
for forward link data (or data ACKs), acknowledgements for assignment messages (or
assignment ACKSs), and/or acknowledgements for other messages or transmissions sent
to the terminal. The use of dedicated ACK resources for data ACKs and/or assignment
ACKs may be controlled by various factors such as the amount of dedicated ACK
resources for the terminal, the type of assignment message received, whether data is
received on the forward link data, etc. For example, if both forward link data and an

assignment message are received, then acknowledgement may be sent only for the



resources for the termnal, the type of assignnent
nmessage received, whether data is received on the
wo eosardsd i nk data, etc. For exanple, if both PCr/we20d7/086197

link data and an assi gnnment nessage are received, then
acknow edgenent nmay be sent 2gly for theforward |ink

data, or only for the assignnent nessage, or both the
forward |ink data and the assi gnnent nessage. [0039]

The iéﬁten1nay utilize orthogonal frequency division

Frivarddinkdlaty of ooNpr thejasgjpemenirgssgect prebail thoyforarddinkdata and
HEE$%Q&$éh%%$&§g FDM), and/or sone other nultipl exing
sche

or eaclr of the forward and reverse |inks. OFDM
[mid9]SC- ADNY pastemt iy tldizev efthbgonaysfra[’aeba)n dativididm imdileiplexing

mul t i (K) orthogonal subcarriers, h_ar
ﬁ%?laweﬂngls-ca@er @gencaf.qi Slogtr%ult@aélﬁgs@@c%m e%nd?ﬁaysome other

ReiRAGh AL ERMY fof 8t G thb rfo&@aﬁ’@ LA reVERAULAL] QBFﬁM"’P&i Sc-FDM

are sent i n the fre quency domain with OFDM and in
partreon dreadverall $ysteBCHEDIVIA{h0R&OMultiplo (Ie) d@lmwnal stulbeamers which

b e BTER  H (TR DU SEndHoR YRy TR b pdileted with dara. In

%é&ﬁeﬂ eReiulRlief kybold ak Raetehe fRYE ety ®IHediR WvithOFDIVE and in the
orward link, certain tiles may be used for control

time glemainawitth SEAEPMI. msssages may be processed and sent
Ver se

gmé Ey aplon(e)%lemgno’][h the Oe%qugncmre.sour%es on eacﬁ?o : Ces’b g}{mioned

ﬁor on I'es;

nek iyl adge ibninsy Bay thee Geqicnoy bidak oﬁ%r&l&drhﬁmaddlmension. On
t hese tlles 0041 Cont r ol ness%%ﬁﬁ gﬁ , assi gnnment
e demye jnhee?rta@ tsl@inmay he g for soriah éacks, apg capigol messages may

?ce fo%@ &M 59{( és%gﬁés NBY tf?eere‘%&‘é qﬁ]ﬁegcggresources may occupy

IVI dual control nessage nmay appende
all bha @ompnldf (Ceﬂtzﬁd Mamﬁyaakhewledg&%ts magpboedent, on the ACK portion
ﬂg%grl aved, repeated as necessary, and nmapped to

Gicdt'Pon synbol s. The nodul ation synbols nay be

[0RPEd {(Qr@of Ofﬁésrsé’ées bf QL K a5 Mirkdht RYsshH&H IQ%}{ MRPR&A 0 various

one or nore ti The processing for contr nessages
menkes.c i bed dtsrgnd bl messtgre nafyobeproatisoh esl iIBGRAR] packets. A

DL SR L SR PP SN ARG Seckgga] ek (RO, encoded,

ek AW E dgRARE LS né@EsaePRhil PlapPBE &ABE6Gu4t®Gymbols. The modulation
assi gnnent messa es) may al so be sent in various

preRbrey may hermapped des corisol Hhenkn wihihmnasthen ke arpppe@to ¢npeor more

J[ iled eﬂ{e processing for control messages is described in detail in the aforementioned
3GPP2 C.S0084 documents. The control messages may also be processed and sent in
other manners.

[0042] Acknowledgements for control messages (e.g., assignment messages) may
also be sent in various manners. For the designs shown in FIGS. 2A and 2B, the linked
ACK resources may correspond to time frequency resources or symbols that are not
used for acknowledging traffic data by the terminals. The linked ACK resources may
be dynamically allocated and conveyed, ¢.g., by broadcast messages sent on the forward
link, by system parameters, by signaling exchanged during call setup, etc. For the
design shown in FIG. 2C, the dedicated ACK resources may be assigned to a terminal

or may be associated with forward link resources assigned to the terminal.



ACK resources may correspond to tinme frequency
resources or synbols that are not used for

wa@ednowsergi ng traffic data by the term nals. H¢BUS2007/086197
i nked ACK resources may be dynamically allocated and
conveyed, e.g., by broadcastngfssages sent on the
forward |ink, by system para ers, by signaling
exchanged during call setup, etc. For the design shown
in FIG 2C, the dedicated ACK resources may
M43 L nedn e glesignnihg - ASrK Glyinpladessalb Gt é%owctesh available on the

eyl | e i g

{eg]%%eq#es:%n{e ?ﬁe R- A&% I nc ré 8ultcg?e ntla%rc% ?@é%%?gg%kd ALK
sgaurtabioe th‘.H’ILtobﬁtrdjlehllecl&e ahd th¢. reﬁ@ﬂiﬁlgOAOK['Iﬁ:salMﬁéé @by ®c assigned
ACK resources may be used as |inked ACK resources for
forferinglsnt r ol bl ocks, and the remaini ng ACK resour ces
[RM4Pe a8, Qrbﬁgwg Q d%ﬁ%ﬁrbf@bk re&&gééb] hbf dg’s@{] QWHe fhay cover 16
design of ACK resourcés. In one design, may
sb¢errictsoin Syodol perslsiand &aszymjmﬂe }:%rtramlc_m$nmi umgty. A transmission

|n Iud 128 transni.ssion upits trans SSi

LS S B BRI B R e isfl ot SERMG et do s e symbol,
WHRH hey $8NHraner S¥RBRK, valdy. C RilgBYy iR fa§abe Qnt on some of the
conpl ex value. Pilot synbols may be sent on sone of

trivesntissiens ingsiionthaniiles ang ather symgls amay dreheant syaitiest gemaining
{}’%%lsrmss ()Snelrlllgl‘ggﬂ tltlehteler I’g&dsn 1tnr g 3 ra{]ssrsnlbgplsu%%} o¥ Por tra?ﬁc data,

hereln a a Sy
b shblig datl iva syrglstﬁl fbﬂggﬁeyli’ﬂlgcﬁr doﬁtré\l 1&1761‘13@{101{ Qf pllot symbol is a
Si nallng or control information, pil ot synbol

ifor glot,gindguilot rigtahprigis kpewe iy Dotk thabse station and the

h@/ by both the base station and the term nals.

F@% {'The ACK resources for the R ACKCH nmay be taken

f00d &) SpéldiefA@Ktﬂeh(ﬁﬁce:srfot e ReAEKEH maykbe tdken e spdcific tiles on
1 or ortlon of tile may be. used_ for

Je\reedik. |17 eepaly é@iogﬁ PeHioRPt iile-mey bs usefé%K PYCl rgsgurces. In

ﬂa%yde*ggn%%@n grmepﬁ ra%%a@ﬂﬁl%%a@%@ WBY fREAPRT LsbirP8Eshd may be
into four subtil hal f-til'e may al so be referred

p@*tiaen@nmmcfous eglvtétﬁt Aahad:lf tale gyt alb@ bermgfeatd o brean ACK segment,

e e rRadREle e 1T Hom TS hler diedfiiiE vifffor Ack

PRYureVRhy 8ccatppqaé [dved halftbf & tHY AR mageioveds suledfders in 8 symbol
subtile may cover 8 subcarriers in 2 consecutive

Briaslsl Egelt subdide may coresy Sisubeaitiers 1162tcpaw§m1@ssymb0hn¢rt®s and may
1ntaﬁl q% " ARIMTSET JTRY. all"ﬁé) AE@Kdr%géque% ay al&)e be defined in other

manners.

[0046] FIG. 4 shows a design of the R-ACKCH. The timeline for the reverse link
may be partitioned into frames, and each frame may span a predetermined time
duration, e.g., 8 symbol periods. The available subcarriers may be arranged into S non-
overlapping sets. S tiles may be defined in each frame with the S subcarrier sets. The
R-ACKCH may be mapped to one or more ACK tiles in each ACK frame. An ACK tile
is a tile to which the R-ACKCH is mapped, and an ACK frame is a frame in which the
R-ACKCH is sent. The R-ACKCH may puncture a portion of each ACK tile.

[0047] The number of ACK tiles and the number of ACK frames for the R-ACKCH
may be dependent on various factors such as the system bandwidth, the number of data

channels, the amount of forward link data to acknowledge, the expected number of



[0046] FIG 4 shows a design of the R-ACKCH The
tinmeline for the reverse link may be partitioned into
wo caswH38and each frame nmay span a predet er m neAI/US20087/086197
duration, e.g., 8 synbol periods. The avail abl e
subcarriers may be arranged if%o S nonover | appi ng
sets. Stiles may be defined each frame with the S
subcarrier sets. The R-ACKCH may be napped to one or
nore ACK tiles in each ACK frane. An ACK tile is
el mesearet o bh ackroptwierd.i aic. mib peri desigiy ﬂéﬁwnmd@rfcrfa%@K tiles is

5RO B A0 Al ST A e o
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h - be d d
%w;{%tﬁ slpé%”ﬁ%am%ﬁgﬂp QS? & & HiiHe? an&w%fgtogt gﬁ\éﬁﬁe?t% Fewer or
Ha?e ATRUMES A ay HRbWaRded foEl khed@tg ik erag Knavh R9gamd he

expect ed nunber of control nessages to be acknow edged,
048] | n lormmeddssiggn multyde (@rbeCKomdib@K atd Hefsneidsfor the R-ACKCH.

RER RCRmndRE phbrlas iSRS sy Retits A sFORRy Shas S be used to

L dydkdbWQberdedYHz FOFwdr@ViBik, rlbedes Alskgrlel! ©Sthk Oferrinals may be
system bandw dth of 10 MHz, 16 ACK tiles for a system

pandaied thitlh ACIO 11vﬂa|.e_es @t ciesqréwé rbe&nw nekeknagkedgpatds capiyol blocks
111|nsg lsboeggsa%gocfla?ed il pﬁC‘%K energiK tfle %%rgv];alr(li g%_ﬁsgesources

sign, 'Ces’ are

hgtgntdieo &&@Kﬁiﬂalsﬁﬁﬁhthé\@éknmedgdimé hmtras sRekaheg By mbpped to
certain ACK resources that may be used to send
W‘H@?j&i‘é% on gy kjporen MARRNE: esour ces assigned to

T A T e S T

alveBe blmlﬁSaﬁrdCth‘RB@dNZ\Kt tileAGKay rbdi degstmihed daseelr ah, a tﬂnﬁieterrmned

forward link re assigned to the term nals an
PHEPIEE K B RFdde B16CRJHEY B BRBCREORHMHE B rpRfiom manner

HKJERERMIEB SnhRSE dTH’@R@Q@K@FPMy RARAINI tb ggf’e%nt-gﬁﬁ‘carrler sets
ACK resources for the R-ACKCH may occupy certain til

nadhivyerfeageesy dridninferiruce esesi&CKThd ReSCREY bley also be pscudo-
rede er m ned

gﬁglh@%lg] lﬂl {eﬁ%eci%,éia?e} flggg?}gyn \}berﬂ?vgé? Bgl;? Qrf(i W‘%’ F?‘]uatlj\ly puncture these

@a&@wﬂ@nﬂe@mdqmsmapefe éUhl@e&j%?reﬁdﬁpﬁigSfHeCRmmgH hbPfing the data
R- ACKCH nmay be napped erent subcarrier sets to

dmn@l@eorfhc@qu@dwh ﬁmRﬁ@IéﬁEHeanértb@ defieelpryielsy . Afreguency hopping
Eﬁannéﬁ*gqﬁéﬁc égec?f?c BI%ES'# ‘?8 ia%g gﬁnrm A@KE?{S% akh QEIQ Bhathe. The

revers y punc
fro@sBcy hopping pattern may be sent to the terminals or may be known a priori by the

terminals. In any case, the terminals have knowledge of the reverse link resources used
for the R-ACKCH.

[0050] Multiple terminals may send acknowledgements using code division
multiplexing (CDM), time division multiplexing (TDM), frequency division
multiplexing (FDM), some other multiplexing scheme, or a combination thereof.
Multiple terminals may send their acknowledgements in the same subtile using any
multiplexing scheme.

[0051] In one design, acknowledgements are sent using CDM. In this design,
acknowledgements from different terminals may be spread with different spreading

codes, and the spread acknowledgements from these terminals may be orthogonal to one



data channels. This may be achi eved by hopping the
R- ACKCH, hopping the data channels, or hopping both
wo besB70A8KCH and t he data channels. A frequencRCTURPITIOR6197

pattern may indicate specific tile(s) to use for the

R- ACKCH i n each ACK frane. Thﬁ%Irequency hoppi ng

pattern may be sent to the termnals or may be known
apriori by the termnals. In any case, the termnals

have knomﬁedge of the reverse link resources used for

tehar-inckerqods gosein. Mihe ispreédmérwﬁ%n@yn@y“éaéﬁhdcodes orthogonal
%g/p‘?wn%ﬁ%% DSBS ORY f%%ﬂ@ 1%% %Tﬁg;)j'ﬁl Qék%ébv{b% ement from a

division nmulti
thirviral ormaym bti pprexd n@ith FE)VD N Glﬁpﬂa s@éaﬁtﬁﬁg m:tbdel ﬂiyexrbpig:atmg the
sche or a _conbi nation theyeof
ﬁ%sm Ci it Héwnédg@ﬁ@&ﬂ@ thg N F?é’hg%t gwetmtée N chips of

2 kﬁ% W‘@fﬁé Ot td hegning gpn%&:(hgrﬂ?s f&r%é&knb@le%@@mgﬁs I188ne design, a

genents are sent thi's desi gn,
bdbkinaokined tpegemes Iﬁlajmhedmréaeirwnth q éﬁmhqalsmearhyg lmede to obtam 16

S5 B SRk cBRESES, BOAPRERE 0 bR 1o one
QUL gRNaotHeP d@g"@am@é nes V&r’ea‘iﬂ tHIfs Ag®e dﬁﬁﬁbﬂnedﬂﬂ'ﬁh a 16-point fast
spreadi ng codes codes, orthogonal codes

Fourrms dragis fasme ﬁﬁjlﬁnt@ @bta@ F@Wn@plsmhwh( magt then fbel ntgpped to 16
Ckno%\é{ugngr ela dl?l:]%l{e(r:sg‘l el eby n{ gle?l ngaég,t ??1 Ziﬁ)frferergt terrmnafssl may send

aeknewh@dgesanintdint thd shindBEbtHB @sﬁ@cﬁfféﬂeﬁﬂ sp@cdding dddes, and up to
replicated bits with the N chips of the spreadin

b BT et ferNiaby Bay se their ﬁ@?n%%igﬁ@@ﬁfém Q@gfewwbgleﬁ @f one half-

e design, a 1-bit acknow edgenent may be spread with
a 16-chip spreading code to obtain 16 spread chi ps.
[Il]ﬁiSZ]lG dproeadesibn,pssutayt dfetherappbdlc prdditg aussmisssdedrior sending
its in one sub I n. anot her desigp, the 16 read
g gy ﬁiﬁiﬁﬁmﬁ%tsft el f}ﬂ%rmlwg FPEaqEL, B9 1o tsoRodi aferforence
Leansibar @‘bl( 58 Béolé QiR EALAIAS cSITRRlySHe MR g‘seﬂﬁﬁcﬁrﬂﬁﬂedgemems

be mapped t'ransni ssion units in one subtil

angach assbt,lleugnd theremdinfirfgeeight sprexdmgeddss meay bfemtdt fhe mterference
a kngmﬂedgenents in the sane subtile using different

% g codes, and up to 64 different termnals may

fopRg) t hGIhfon%Cdfd@?\d QHGRIBOW RdEdmdiendyBE sShidbh |d@Fereht subtiles in
one halftile 052] In one design, a subset of the

éhf%irqnébn@Ss 0 ea@lﬁn@ dbesands fiemangordisersidy.ng For example, the
g&lﬁ gglgglqelﬁé Foe g 0111 Ql?btﬁee ﬁ‘ﬂ iy Iﬁ g t1§e[,) S%%tﬂg 2GR gl%gcond tile, on

re USG erenc
subtlle 3 in a third tile, and on subtlle 4 in a fourth tile. The four tiles may be in the

same frame covering 8 symbol periods. Sending the acknowledgement on four different
tiles occupying different sets of subcarriers may improve frequency diversity. Sending
the acknowledgement on four different subtiles may improve time diversity as well as
link budget for a terminal located at the edge of coverage. The terminal may have an
upper limit on transmit power and may be able to transmit the acknowledgement with
more energy spread over a longer period of time, which may improve reception of the
acknowledgement. In general, an acknowledgement may be sent on C subtiles in C
different tiles to achieve C-th order diversity, where C>1.

[0054] A base station may perform the complementary despreading to recover the

acknowledgements sent by the terminals. To recover an acknowledgement sent by a



estimation. For exanple, eight spreadi ng codes may be
used to send acknow edgenents in each subtile, and the

WO 20v8ioTis8y ei ght spreadi ng codes nay be used fBCT/US2007/086197

interference estimation. [0053] In one design, an

acknowl edgenent nmay be sent op, different subtiles in

different tiles to achieve ti and frequency

di versity. For exanple, the acknow edgenment nay be

sent on subtile 1 in a first tile, on subtile 2 in a

trepprbon () dffesat sibbias) Bedapmstgtiqnmpyg despread thiepesived symbols for
ti ) | . ' .

PR C s LRk lagfrg TEu Loty Sk RIS BRalne despread

sakwfed gen€ndubalesf oBer elchf & it Ctsubgks,0theuimge vgation may also
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iffere u y )
gff%ﬁaéit% recsaﬁaiswiegevv% ﬁw% SREAHINgFofgL ROt used for sending
bR RIBEmEME LS F%iﬂ%in‘t&% NeR iirBre by Baf hﬁﬁﬁl@s Tl’l\@#;)ﬁse station
as |ink-budget for a termnal | ocated at the edge o

ory ecagend dmebitetheiGhdéspramy shrmbels anthupp erterférande estimates for the C
transnm t. power and be able t ransmt the

SRS enBanEre e FherBBRafyy S &E ler & 1 onger

asspd ah thd dBignvdts&ibetBoldTRIHAMEIE @CHRtitieHedhtotfBE subtiles, and
acknow edgenent. |In general, an acknow edgenent nay be
geacknow | desuont isesnt on € seli ¢ff wibsikes usingeeDMD  Achiletils may also be
S R RSB an REB PSP B i
nerLgae alltheniok pavdd d ge reninsthee désidy chdtesubtitehipaingludE different
recover an acknow edgenment sent by atermnal on C

sbericentn &ilistent sgmbaleripas el Seataliiendy) sgayph egknopriedgements
fsngggleg&ﬂ R XIBRLS u i oA hrisi i:b%,a%téubt iles with the

adi ng code used"by the térmnal to obtain C
[88p) eadMslyipteateamihels nidyercCeistibidiviesal abgnmeat masfageh ol a base

subtiles, the hase station may al so despread t .
Pat § H??’n%ﬁ’aﬁsacgh‘?‘ﬁlemn& }(qrﬁgesgpms%%agﬁgmb Tergpirees n a
Ikiﬁglg haBLti1S eRAHS, SEKRRWLRIQRBY Rcdife Q%&(ﬂ}iﬁrhsﬁgnment message that

erference estimte for that subtile e base
slant booapprepblsctl ell daunipasbinndct greulc dElspe dadnisylybohyg also send
Wi, t h e interference estimates for the C subtiles to
il Eondt Sk dhE HeRRan etge R rs R he e E PR
[0087P] 11 dnbelcsien) HbhAasCléddy BANE] tad’pinf rebdur€esitd terminals.
Eartltloned into four subtiles, and an acknow edgenent

be shanncbiren myst caibtrsinhassigagicnlsi afgreapivpesAohalsrbset pe all possible
g%u%ti%(ﬂs %? tl?eaﬁi)a{iﬁaplgr}ggodr&sp t”ﬂﬁ% n@nr% I th(L: NnfRE hF bverhead to
esign, ubtrre may

each s cover two’subcarrrers an
sdnsdphméntsydshles peri ods. I n yet another design, each

fﬂl'(l)gtS]I e Fr}a . 5i snh(z)lwl'sldaededsiignf oefrae ‘Qitnary channel tree 500 for a case in which 32
subcarrier sets are available for use. A set of data channels may be defined with the 32
subcarrier sets. Each data channel may be assigned a unique channel ID and may be
mapped to one or more subcarrier sets in each time interval. In one design, a data
channel may be defined for each node in channel tree 500. The data channels may be
sequentially numbered from top to bottom and from left to right for each tier, as shown
in FIG. 5. The largest data channel corresponding to the topmost node is assigned a
channel ID of 0 and is mapped to all 32 subcarrier sets. The 32 data channels in the

lowest tier 1 have channel IDs of 31 through 62 and are called base channels or base

nodes. Each base channel is mapped to one subcarrier set.



subcarriers in different synbol periods of the
hal f-tile. In general, acknow edgenents may be sent on
W@ B8 using COM TDM FDM etc. [0056] Ml RC€PUS2007/086197
term nals may receive individual assignnent nessages
froma base station and may szpd acknow edgenents for
t hese nessages on ACK resources in a single half-tile.
A group of terminals may al so receive a group
assi gnnment nessage that may be apﬁplcable to al

SR nalldei et sisichro shewHe KO + bpicprasstataiesticsions e he use of
ﬁl%k(pd? rzﬁgﬁxg{s{e nlf(?r éa%ﬁ [c%gt%agpautﬂataﬁ s&%ﬁ&?tallﬁgﬁg %gsrn%ﬁ that are

a Sl ng n one desl )
tutsets r(a[y déeendnad) o6 ths as$sggmed ehontiet @ad tadi deed whamaks. fol Reéhich the

chann tre ay constrain aSS|gnnents of ources to
assgialsfi é%ha%‘f df 14 3PSt Bfe 'Hwisied- at Tlaﬁqéesgfct%GL @ﬁwg S| g5 Bot used

gﬁéﬁtﬁﬁ w1tT1hfh% ﬁ@ﬂsgné@‘éﬁ&ﬁlel hE tﬁﬁoﬁmttwefda%’aV ehdieRd R the same
sen assi gnment sages 0058] FIG 5 shows a design

mﬂwanbrﬁamyﬂmhamn@heree 500 for a case in which 32

E%Bﬁﬁé{ IR 08 Souehh e Rt rh eaesb  Gnpt I el deBbnel that i
c8ladrause BADRRY LERYNRE cAESIhE M@ ehifal UTheE W IC RaBiRks MY include
may be mapped to oné or nore subcarrier sets in

pfatihettt irproufaqt 63 g-aspreddingminsic dad »S@trtllesa ugkett tQ schcham @qknnwiﬁdgement
eacﬁ fl’Icl) ( ?naﬁlh gs:ijge | ny naﬁéf}% meg{sef%r rjcna(% %at% ghannelarnay be

Thiine s may be Seq

mtt be meamerewmdeefagsomterdl Wit thhodatealedntli er, as shown
in FIG 5. The | argest data channel correspondln

IE(Wéll oprBgnotheiresiea. ACK GHeECe EHabmEsodigce il e&%@ﬁ%@ channel/
Hot tlﬁqh% Chadtnk! §ge SHblﬁ ef &k RElR ml-l;gilsg il) gﬁé ﬁhr i E@gg s for all

owest trer ave channe
basd chamnetsahded tltealsger: anrkimed r(ubﬁmseA@Kd‘e&urcEacfd)r dﬁ&&ﬁf the base

chan ped to one sub arr|
¢hagae 1?%@%%5% Rliel with s osve,%ﬁ ege é@L ©h 1H the RCK resources

FRS dubGdtiPMfe BRe Chgnrdse otplﬂgn;é:j f g {'ﬁp%\é alf AknB&FdUgement

data channel that is assigned, a a channel s t hat

foreths ubmtr sdato rchawet engarbes ;enofusmge mass | A drasprameelto improve
and ? data channel s for which the assigned channe

fiabilify, nset are restricted. The restricted channels

f082N0t THSRHardnG WekigAt A¥ KWekdurbdiemap bé g5xathed Fanaieh d&a packet
that no two data channel s use the sane subcarrier set

0t be heknoaisged.ndfl njubiado datarpaghets desssagih in poillele s gurigeasmultiple-
Hl%}/lt Rl%lt?pﬁé gt%%g (M?I{/IO%a[?atﬁs&?sts%nc ﬁl%ﬂnelaréet}agata Thannel with multiple

base channels may be assigned for the transmission. The number of base channels may
be equal to or greater than the number of data packets, and each data packet may be
mapped to a different base channel. The acknowledgement for each data packet may
then be sent using the ACK resources for the associated base channel.

[0063] In one design, an acknowledgement for an assignment message may be sent
using ACK resources for a designed channel ID (e.g., the highest channel ID of an
unused channel) if the acknowledgement is sent as part of a data transmission on the
reverse link. For example, if the assignment message assigns channel ID 15 (which
includes channel IDs 31 and 32) to a terminal, then an acknowledgement for the

assignment message may be sent using the ACK resources for channel ID 32. This



assigned for use and may be conveyed to the term nal.
The ACK resources may include pertinent resources

W@ 2008/07058pr eadi ng code and subtiles) used to sSPeUS2IV07/086197

acknow edgenent in each ACK frame. In this design,

acknow edgenents for each dat% channel may be sent on

the ACK resources associ at ed th that data channel.

[0061] In another design, ACK resources may be

associ ated with each base channel/ node in the channel

flosign may |ablf>yethe Gateasttiranioedcterayna what is)beirgeackarwledged based on

RSP b ot R SRRRR FERhsl0r ' The base -

[Ilﬁlﬂn]’lel dn oge ges1g1ﬁ he dehsewkebgonnalt fou atﬂ‘las"sigﬁnieﬁmsisage rnay be sent

cha ID,_or (iii) resources for a 0
@ e %ﬁgnF?éP%rceﬁiéerO%‘ﬁfte&K‘ﬁ’é h thy a%sllﬁile(i r‘yargbl&@eresawces are
Q\%!ﬂggl‘é'{ RAGERERC fa%[(névl?l%d MG #8F axah [&neACKH¥esgﬁrc§s may be

sent using nore ACK resources to inprove reliabil
p8082fcd | Wity etclartesheoddesithe, chﬁl@tél rtesourAﬁé rﬁmar@s rnay not be

assi d for h da acket .to know ed

Rt P alion TR ReRn LR EgmaT  1FTRuLI BPIEngy ghty qnf bgse node
gt kP bebviaMbleMHhelt @ na 4 wgtgné&/hm thiuh B3RS Bass Hoad,

then a | arger data channel with nultiple base channels

Hi9pSbe a%éﬂr@ln@dj nfag reqeknes maaﬁgmnsrstur@wsagﬁmdmn‘@emom data packets
base channel t.han

at o near e %iln% t1rn bﬁ}ee[grmmatr%%\z rﬁergig %t &% elg%?ment onby for the data

nunber o a pack

PRIRBES) iff doaA DK festieeds d?a%ealﬁb&{lmﬁdtcknfﬂﬂﬁdge the assignment message.
acknow edgenent for, _each data packet nmay then be sent
LIS fppt bre @Kser, Egouf &188e 15010 YHEchshamaratfehe pymber of data packets

m%how{egg ety{lal 38 he ‘&? of %1@8!@”&@‘!& Ry tfor]C tRE terminal,

an assi gnnent nessage may be sent usin resour ces
ttor H tesdgagdclch@nraed sd:r[i) (ﬁre toe fomlaed hinﬁh&&turcdsam@ned by the
I D.of an unused channel he ac 6{nhgﬁment S

aigneat pEPtsagt Adgdre eatiec Sureion ¢ olfipugl may send
b ISREmEN2BR Cror | he Ldiea RAAABIETA 4IRS SRGRNART) B that the

channel "I D 15 (which i ncludes channel IDs 3 1 and
tiganteat rmwastaget henrca:nlvadkrwmeeﬁgeh‘;entthef oterinfral based on the

si gnnent messa nt_u CKre ource
?'%ﬂl‘ g’ﬂé‘ﬁﬁ@@ﬁ B ed?ﬁ% %835%3 et@?ﬁl 0 8“8‘:5‘% may” dlso send
sdkabiviiligbPestefor lomly ehonihah pla§kel@§ iMGhe actmaw Rdekdbidzetimited or
on the channel |ID on which the acknow edgenent is

peweilimiged. [ 0064] I n one design, an acknow edgenent for
f@g%ﬁs’l g sﬁ'g\x‘?? %g(?es{$h f E epc' SgéssléOOSH)ff cﬁhoewtefigﬁg assignment

rces assocCl a assli gned orwar
mespELisa &i®inal. An assignment message for the terminal may be received from

a base station (block 612). Whether to acknowledge the assignment message may be
determined (block 614). The determination in block 614 may be based on various
factors such as a control block on which the assignment message was received, the type
of assignment message, whether at least one data packet is to be acknowledged, the
amount of ACK resources available to the terminal for sending acknowledgements, etc.
For example, acknowledgement may be sent if the assignment message is received on a
control block in a group of control blocks for which acknowledgements are to be sent.
As another example, acknowledgement may be sent if the assignment message is of
certain types (e.g., new assignment) but not of other types (e.g., incremental or

decremental). As yet another example, acknowledgement may be sent if sufficient



avai l abl e to send the acknow edgenent. For exanpl e,
ACK resources nay be associated with each base node in
wao b@sohasnel tree. ACK resources may not be ave@1/uk1087/086197

to acknow edge control nessages if a termnal is

assi gned only one base node may be available if

the termnal is assigned nore than one base node.

[0065] A terminal may receive an assignnment nessage

and one or nore data packets at or near the sane tine.

A& rSORICARINAYRLBIge VEEEh B\l ebfy denrshdens riny theopmeyy of resources

t resources are available to
ac&%%gﬁg?%gggﬁéhéggﬁﬁﬁﬁght nessage. This may be the
[062] e.lfthe asfighmentandéssageds tnbs asknowoadged (“Yiek® foh Block 614) then

nunber of data packefs to be acknow edged i s equa
R ﬁ%?ﬁﬁ@?s 3 bdo |aa%m<avlﬂ@@ thesisieament giesyage may be ‘Rtermined

gt%dﬂ ) 11{3 % ddsfont 1R M@e%&%@faﬁéﬁn@ﬂ %o ﬁl%%nﬁ‘Bl $1B& on which

ormar link resources assigne t he assi gnnent
thesissigement dn@sagedesodeavaloe ge @b Islngtt ndfiG. BA. tlerandthat design, the

send ackno enent onI for at a packet(s).
T 0By Ha G0 e B it b g PR S, o0 as
SOWEGEIFYGd2BOr I Gh ¥ndiNert fRidneTtRE AAEK Q@&ﬁ?ce@ Maré RGsigned to the
acknow edgenent reéceived for the data packet (s). The

teémmah alg.rayphawvs o Ekn @Caclnar@@wcwg @Inmimow&ﬁdgmnyfor He assignment
ts if t

A g\sl\s&gg A K F éant Ofldg%é]kﬁ{:ieé)urges (ﬁlock %g%%gggl%ganckg?vrvqedgement may be

Pon@EaBSs tﬁﬂ@aﬁ(ﬂbr fedueany ®dghige assisghment messages by a
termnal. An assignnent nessage for the term nal may

W6 Sbcelm&l % showwisap Hessen af ant mﬁrftw 38k ferigoknoyysdgmarassignment
t
B ER RO BR SO R G LT B < et for o

toayiinak fo@sed loase vatati@ugniodaleo7$2)s uabams fa detetmiaing whether to
bl ock K on ich the assignnent ness was received,

HEoMdee gge a?é%lﬁﬁ%mfneg%gg a@@duﬁan 2Phemens | 105 <feteaigining ACK
Aab@cRaKRE th %cl&tﬁ)v&l@dg%cth@ Qwigdaed frnéspa%eqmiérﬁss@fm%essage is

resources avail able to the termnal for sending
abkna%mew@@gahﬁypmdt616F@mdemanpﬁyswa@hgomha@g@mbdgnwntﬁnthe

may be sent if the nment nessa is received on a
EoteePGnt Bk phts ACR R oURes GRETER TEhocks 1 or whi ch

FoeDPW qUgrR b es aldesikR oP 8 pRRREs 80@Sfoaﬁéﬂdh@'as§17gﬁﬂiﬁhﬁnessages by
acknow edgenent may be sent if the assignnent nessa

p Dagsf steden. aifm spEEICaE Messagaadiyabs isgrrtert jerital ﬁ@pcl©1812) An
Qéktﬁg e@é&%@nt( for%he as&%ﬁl%rrrﬁnﬁl%gsagé may be received on ACK resources
designated for sending the acknowledgement (block 814). The ACK resources may be
linked to a control block used to send the assignment message, linked to resources
assigned by the assignment message, or assigned to the terminal.

[0070] FIG. 9 shows a design of an apparatus 900 for sending assignment
messages. Apparatus 900 includes means for sending an assignment message to a
terminal (module 912), and means for receiving an acknowledgement for the
assignment message on ACK resources designated for sending the acknowledgement
(module 914).

[0071] FIG. 10 shows a design of a process 1000 for acknowledging control
messages by a terminal. A control message may be received on a control block (block

1012). ACK resources may be determined based on the control message or the control



decrenental ). As yet another exanple, acknow edgenent

may be sent if sufficient ACK resources are avail abl e,
wokiosk70s8y be dependent on the anmount of resouPCEES2007/086197

assi gned by the assignnment nessage. [0067] If the

assi gnnment nessage is to be now edged (' Yes' for

bl ock 614), then ACK resources to use to acknow edge

t he assi gnnent nessage nmay be determ ned (bl ock 616).

I n one desig&, the ACK resources are linked to the
blok (Bpclp1BER- ol i devignn dhadSikgrisentcenewy digelinled to the control

Bl%&? ' Vlﬁd nl'(])ﬁleg\&%mgﬁ %om IIO[] nlfels?ﬁ ﬁi@%y Ib@ a%ngsts[%’%%leegt message that

desi esources are to reso

asiing m@duiws td‘l‘ele asaiiginait theBr<H gSouRegmay 8 limkedwro the assigned
FIG 2B. |n anot her desi n, thg ACK resources are
H8QI§Fed T (e TBHGHERA may SHGHACY An pthgr pienners.  An
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nessage may be sent on the ACK resources (block 6
T%Hbacknomdedgenent may be sent across tinme and/or

B{é)gggenc ckgﬂw e&}gél?elgl%eta gllla\%lg S%&%& bg%OOGS grg!&l(s; aﬁerﬁ] % ofe design,
ASGb IR BB $HYARSsen P ERiH TRl U1etKs WS coRAN BIJcRS linked to

recei ving an assignnment nessage for a termnal from a
BéKe rg&oatqean Em@mreplmzl)e tovrared thay roetier ritnliepy one first (e.g.,
the aSSI nnent nme

whet h
elgnor? cgn r&cgf(])clé\'{ ?eb%l g aA5CR tlggotgr(% Sdsagﬁa[m(l mf:ssages to be

0 use

adkoonddgege The REHIngN MR séfﬁlsaalgﬁ)wlédgteh%nasﬁdrg%mﬂﬂ messages
nessige is to be acknow edged (nodul e 7161 and neans
fespive@ ABIthRyatdRash ORA At capientloflor Thheraist grranenitor at least one

%&éﬁgﬁg gﬁg{é{(‘]ﬁ g%l rb?&‘ﬁ%fs@c?ﬁg ﬁ%g%k’% Gat{dPl d&e{l&) 08l ﬁeg"éages not

a proces or sen
s $ ganaotvlcipsd ag@h;e hyma'nzﬁaBEySi;emtil o0 acl%moxa]sdgegmﬂfmsn tfor control

nmessage may be nt to atermn bl 12). .
BERS @%{ﬁ@ Brat tlfnst Qa8 Hﬁegﬁg)gg- %_ya@@*er design, the
S Riay fE %@nﬁgﬁnﬁﬁéﬁéﬁﬁl@ﬁs Q&S%E@{a‘ﬁgtyfp@ fof %8&%1%65%5%65, e.g., for
acknomAedgenent (bl oCk e ACK'resources nay be
hisrpednt ongsagent busl ndsl ﬁn:kaqspsgd gtapt seesdagehe oadsl) grentemt types of
%nsgig%a ﬁ{émess%ggsg aﬁjge Eegﬁl?u gl}ea%n S5 Bteagfgg%/\gfﬁﬁg%?nts based on other
&@Qﬁ@] FIG 9 shows a design of an appar atus 900 for
sendi ng assi gnnment nessages. Apparatus 900 incl udes

HWa3k f drlGs didsheyysan dagigh @hmerpPaBSsabldOt for ackeawidging control
%Esqg%a atu{"[]ﬁ)ongglﬁlaesf 1%<[:ans%1erle¥é1991g% control message on a control

block (rnodule 1112), means for determining ACK resources based on the control
message or the control block (module 1114), and means for sending an
acknowledgement for the control message on the ACK resources (module 1116).

[0074] FIG. 12 shows a design of a process 1200 for sending control messages by a
base station. A control message may be sent on a control block (block 1212). An
acknowledgement for the control message may be received on ACK resources
determined based on the control message or the control block (block 1214).

[0075] FIG. 13 shows a design of an apparatus 1300 for sending control messages.
Apparatus 1300 includes means for sending a control message on a control block

(module 1312), and means for receiving an acknowledgement for the control message



assi gnment nmessage on ACK resources designated for
sendi ng the acknow edgenent (nodule 914). [0071] FI G

waoshmss a desi gn of a process 1000 for acknordEUSINT086197

control nessages by a terminal. A control nessage may

be received on a control block, (block 1012). ACK

resources may be determ ned based on the control

nessage or the control bl ock (block 1014). In one

design, the ACK resources may be linked to the control

B e%aK TeRow ARt Aeterngaed dased: R therfoplpl messeageornty gatrol block
?rﬂocﬁﬁ@h r}ﬁent nmessage that assigns resources to the
ermnal, “and the ACK resources nmay be |inked to the
pSbpnedhcasadiiecis. FIGISe 7 ALK Ir agloly mag comyrisd procdeors, clectronics
etermned in other manners. An acknow edgenent for .
%Véceé%%rﬁwrer@é%aeelﬁﬁgpnbcé COBMONgHS 1 IngicAlcRTugs gy pRgees, ete., or
g‘?&ﬁgbi&ggo@the&gpn] Acknow edgenents may be sent

based on various criteria. In one design,

HORAbW dilge nidnsteowsay bieksdiagramoof e efesign mfcobaseostation 110 and a

ReotT o 7ok APt WaRPR b APl O n 1
f 68§ deSigh, base ONAMRIM) 1 FPRhA AbrmithACkoUaRARY aqudsRa vazith a single

station to send control nessages to be acknow edged.
fHentaer mi nal may send acknow edgenents for control

ges, . ecei ved the at .l t.one fi.rst. control
[FEBRE"" el ety o BP0 b obBipt flissigr 1410 may
fReife ,tra¥hiarded) foe Wik ¢l mbtcoRkminaBd phycetN . Daskeodt atnit@ieave, and
to send control msssafges not to be acknow edged. The
varbal a0 thy teEidde fac RiduicegahBaed onopncceinips packet formats

%Eﬁ%cz%?ﬁ)? th Q&Eiﬁlgég, %gi S}{ngﬁid@:dﬁ{ea a bof!) el?r%@é‘sg’&dl éﬁg%z{félso process

n anof rmnal may sen
eaitrod weedgenend. saskighmént)mewagea) md prpeidokigaalirig 9imbols. Processor

KERRA GlsarieTiritealoe Srmbilo( A ot RR A1 Phsgegprm Modulaton on
ﬂésda%‘gﬁﬁﬁolﬁfeﬁgrgﬁﬁé-symélﬂ ShdTHNE sy FROIA(SE ?&@?Dl&/{, GCDM, SC-

acknow ‘edgenen based on other criteria. [ 0073 »
EDMs reteasaral presidgoutpfut anipappatransostter IOV FRY 1414 may condition (e.g.,

PSR alos Ry “PebErviRg ReonsREF bR Hiledagiing ng senerte «

ﬁ@whquhm@i%@k, WHTBI Ha® bd LhAdmittd® alSanf Dkcndgtig@ren ni ng ACK
resources based on the control nessage or the control

K0G8k ( mddameingl1tPh) an anfgnivedds hey reseiditheyfosward link signals from

base station 110 and possibly other base stations and may provide a received signal to a

receiver (RCVR) 1454. Receiver 1454 may condition and digitize the received signal
and provide received samples. A demodulator (Demod) 1456 may perform
demodulation on the received samples (e.g., for OFDM, CDM, SC-FDM, etc.) and
provide received symbols. A receive (RX) data and signaling processor 1458 may
process (e.g., symbol demap, deinterleave, and decode) the received symbols and
provide decoded data and control messages for terminal 120.

[0080] A controller/processor 1470 may receive decoding results from processor
1458 and generate acknowledgements for data packets, control messages, etc. A TX
data and signaling processor 1460 may process traffic data to send to base station 110 to
obtain data symbols, process acknowledgements and/or other control information to

obtain signaling symbols, and generate pilot symbols. A modulator 1462 may perform



acknow edgenent for the control nessage on the ACK

resources (nodule 1116). [0074] FIG 12 shows a design
wo@Rooa/opseress 1200 for sending control nessageRCTHYSH07/086197

base station. A control nessage may be sent on a

control block (block 1212). acknow edgenment for the

control nessage nay be received on ACK resources

deternmi ned based on the control nessage or the contro

bl ock (block 1214). [0075] FIG 13 shows a design of

e alabati aouide 1o Syre olg,etignaigecombodt. andspilayesymbols and provide
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finlke mgﬂﬂﬁ‘i’vhlch gn@l’be&tﬁﬂnﬁmvtfcedd@zemﬂéﬁnaf las2t he contr ol

nmessageon ACK resourc s determ ned based on the
HivHies ‘Me8asggaiatien 118 Evfsco mlmse%lf@%( Boaut tamiad 4)20 and other

{e%%@ls h¢ vaodtliest b aﬁie%a 1416,9 onaflnoﬁ@&i aﬁﬁ d'i@ﬁzed by a receiver

onprise processors,” el ectronics devices, hardware
b@ﬂ dempdldhiedfoyarﬂemmd@lquro]%at ad progasseii by:aII RDKi dagg and signaling

menori e er eof 077
Proansa T i€ reedior B AP 4RO RoplEegRens | Bfdl gther control
fifétin@6n 348 WNem@Ankiero dﬁalotﬂememﬁmlg hAr&mrbﬁerQﬁsce@ior 1430 may
t he base stations and one of the termnals in FlIG

rageivhithe ekopyredgpaess sndedwrel thodagn tranemigiiompn 11260foeiW@rd link to
a gyl pped with a single antenna. [0078] At base
ﬁ][ (% rrmneH
'on" 110, a transnit (TX) data and signaling

0082 E'S S WonlbllOrs/PRycck L€ 11480 tafn@f 410 dadyadiredt BBEopHation at base
nor e tern1na|s process (e encode, interl eave, and

stierbl ! L eand fas@inad i) éewaﬁtave%y@r Mgarigser i3 handpegmay store

g Her
?&$n1na esgﬁgS%EOVI eggﬁgpgyﬁ%%ﬁ%%h r&g@ég%gﬂ%X?g'nay
HI088] pr dldes sorcopit bﬁlchaiﬁmge&n(bed therciasmagmnofentto information or
nessage and _provi naling s nbol Pr ocessor
?Eﬁ‘isﬁug%‘if? PEO LS 2B TG eI rib IBINEROR S Fit<atighon 4 focs not
PRV P & T @iz ndil &t bféﬁel@ﬂnfn@@ sg%t@f mﬁ’ie?s tfthd %@hbd‘sg or other

synbol s, and pilot synbols (e.g., for
BSOS éetdaca):edatlmdsuph drahsieissonp uFulttlhﬂrp@re Amter &mnty ggsources are

Yy HEsi S SR b RS Bpoieh B Hoh bR Bl Gne messages'

gengindt e Tae fthodiregudrckreSdh@em! mayhil@hcdmiyriefrequency subcarriers,
transmtted via an antenna 1416. 50079] At term na

trapmigHosnEvhys and/spotherrepagedsve agdigon &y iiae drciligiry resources.
ﬁiﬂ%ﬁf‘l S 'Ithqughmques described herein may be implemented by various means. For

example, these techniques may be implemented in hardware, firmware, software, or a
combination therecof. For a hardware implementation, the processing units at an entity
(e.g., a terminal or a base station) may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to perform the functions described
herein, a computer, or a combination thereof.

[0085] For a firmware and/or software implementation, the techniques may be
implemented with code (e.g., procedures, functions, modules, instructions, etc.) that

performs the functions described herein. In general, any computer/processor-readable



base station 110 and possibly other base stations and
may provide a received signal to a receiver (RCVR

wQa2d4/0703ecei ver 1454 may condition and digiti zBCT/82007/086197

recei ved signal and provide received sanples. A
denodul at or (Denod) 1456 nmay rf orm denodul ati on on
the received sanples (e.g., f OoFDM CDM SC- FDM
etc.) and provide received synbols. A receive (RX)
data and signaling processor 1458 may_ process (e.qg.

SAbe) taesrhly, coBiofyee| Savearqradisceefbyarcheodedeawde used in
N
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softae cotlheraycadse tbolstarad an matdngrut¢rprodesairmeaiagleamedigm such as

S ol s, and gen i .ot synbol s dul at or, 146
s TRAMD. Brcriny” HErar T ons e Fifom access
T8y §NVWGMP,i6ﬂ@§ra§Mﬁ%‘Pé $cadltshlP 'iﬁb‘ﬁh&? (PROMMS, GdbhddailyAerasable
transmtter 1464 nmay condition the output chips and '
gREM 4EEPROMDY EESEH inaroyy, dleapy diski edmpagy dise (CD), digital versatile

ransoidited via anten 452, 081] At base station
GiBD Tt R s YGRS Fies PR o5 TBE%gRThl Rlprecurbic

beroticnad mofdYolRpuleBrftby@todyandninginaudd i, ceapatet/probsdor(s) to
and digitized by a receiver 1420, denodul ated by a
BefRIALGCHpBY aspagvof the dunstiged g deschPedheriv. dat a and

i i . . . t affic
TURBE W esaneABas Bicciiidh bOUE MRl P rbilld kP Blctny person
slahtd fytht ertro make b2 Qsathd didchauret eV adualnsodifications to the disclosure
control | er/ processor, 1430 may receive the .

%‘Ei?ﬁﬁ@d@eﬂ%@ﬁ%t I thosoAkGE R fhe Yht 0, P8 s PR defined
h&einf Ak Eq?lgﬁéalktotd?hér%riﬁﬁ&m Wahsit B8R from the spiﬁiet or scope of

Controlilers/processors 1430 and 1470 may direct
theetistosore. alhiadlee disdbswe 1s11@ iateddedetordan bimite@@o the examples and

respectively., Menories 1432 and 1472 store program.
SRS dat Tt OYPBTBu S 00 RSP 1S iR SRR aoRBpE Witn the
gﬁﬁ@ﬁl@&hﬁ@ﬁd’velf&ﬂﬁéﬂdiﬂ&eﬂﬁ%ﬁpt of channel s descri bed
erein may refer to information or transm ssion types
that may be transmitted by a termnal or a base
Eﬁ@%Lonﬂ“&£4P9§§?ngf kB i,re or utilize fixed or
redeterm ned sets 3? subcarriers, tinme periods, or
ot her



resources dedicated to such transm ssions.
Furthernore, tine frequency resources are exenplary

WO 2®8071585 t hat may be assigned and/or used foPCHESWDTIER6197

data and nessages/ signaling.2The tine frequency
resources may al so conprise frequency subcarriers,
transm ssion synbols, and/or other resources in
addition to tinme frequency, i%g es. [0084] The

t echni ques descri bed here| e i npl enented by
vari ous neans. For exanple, these techni ques may be
i npl emrented in hardware, firmvare, software, or a
conbi hat i ofintapparelws forrpirelassranimearietionploseivingt i on,

t he p eSS|n uni ts at a.term.nal or
- bact BESE PBRP ey S clnfi et ekl RukEnG "Rgdhe for »
miﬂacaidnora bRecitdtion, |td51td%wi‘1ﬂlr%dwﬁéth6ﬂltd ﬁcKnﬁﬁlléE‘g): the assignment
di gital signal processors (DSPs), digital ?na
PRoeEs s pid el cASIqDBPDYCSSs0 dF efﬁrrgﬁl @kp@wg cdeefbyiog glstermine
m ( g“s@g\j

&(%Ijl(g:)g%esd EljngIlltgon t@%% T Sglt(ﬁ]u%?t{a%gl%%otrv@o e tﬁg ment message; and
M Cr opheoesy osledloahd atdaist onepiocesor. Ot her el ectronic
units designed to performthe functions described
herein, a conputer, or a conbination thereof. [0085]
For arfirmpge eap%%{d%r oBofiiipare #Jnﬁrjeﬁl“%g k| l@Qst 5RE processor is
techni'ques may be i1 nplenented wth code .
pordeddr ®sdetérumet wbather toeacknew]edigashe ussllgmmml,t nmssag)e based on a
that rng .t he functions described herein. In

ot Block Qi PhicihiBe ey SR BuSHhes ras sl ettt um
tanglbly enbodyi ng firmvare and/ or software code nay
be used in _inplenenting the techniques descri bed
her ei f. Folhexapiplags phecldiny nwawberamdfior asofcasiapre queksssor is
J‘glu&ds ‘Ef?ée éjm{ Il:l]ee Xw(lelgﬁtrcm{(]c}/ %éknogfled gggg 8%81%;]'1141’.1?6%‘[ %{esg'ai}gz:zoased on a

@lp@c)ea&wss@ﬁa&lt(iﬁesggfgw) The menory may be inpl enented
within the processor or external to the processor. The
firmvare and/ or software code may al so be stored in a

compuger/ pﬁﬁgea?%% 'Jse§gangélﬁl WE%HSPeﬁlu? ARIGM processor s

access nenory only menor
oarfigueddatd Hetermaine omhctieee ete Sackeowicdgd I’théF\’AMgnment rnessage based on

@Lg@r %@%@{: g%%g}%% is Q_ng‘%ﬁplw@mw £p %%{9{1%1‘? kXCK resources

m&%tfoﬂéeﬁﬁmég@nov&ib%e%htsver satile disc (DVD),
magneti c or optical data storage device, etc. The code

may be execut abl e by one or nor e conputers/processors

and y cause the roce sor ( t erform

o tatn aehBE pREREn Bl 1HEr DT rey el BEY Mt drpcessor is
configured to determine whether to acknowledge the assignment message based on

amount of resources assigned by the assignment message.

6. The apparatus of claim 1, wherein the at least one processor is
configured to send an acknowledgment for the assignment message on ACK resources

linked to a control block on which the assignment message was received.

7. The apparatus of claim 1, wherein the at least one processor is
configured to send an acknowledgment for the assignment message on ACK resources

linked to resources assigned by the assignment message.



[ 0086] The previous description of the disclosure is

provided to enable any person skilled in the art to
wWoreds/omssuse the di scl osure. Various nodifi cat PONES1007/086197

the disclosure will be readil32 apparent to those

skilled in the art, and the generic principles defined

herein may be applied to other variations w thout

departing fromthe spirit or scope of the disclosure.

Thus, the disclosure is not intended to be limted to

the e&anpl@heam@mma$igﬁsﬂdﬁsdrithehenbinnbMamimxt@mmaworis

rded the, w d e con ent with.t
TRl A oS 00 o e ok R SErRyet P iio fegempal

MHAT IS CLAIMED | S: CLAIMS 1. An apparatus for wrel ess
conmuni cation, conprising: at |east one processor

confi Bur edAtrocthed &irwercless agmngmm@hon reenpageet or a

term 1pal ; {nr om a 1bﬁ‘r§1€nt3t atio maggmmnebv\he%ager to
acknoWi"8dgé 1He> a8 8 Yntentse ssa‘%1 $ Phe

assi ga¢remiinieSeager lt@adl@obzeedg@ mca@élgﬂme@k mésQagdeh@d M ne
acknowl edgenent (ACK) resources to use to acknow edge

t he adS¥PyHABE akpewkgeematd(ACKe F8YreEsupl by to a’e‘lﬁ@w&@dge the
L

B AP B e ar ANk iefmel i SRREE T bEatlnoht L
deter m ne mhether to acknomAedge t he assi gnnent
nessa e bas tr | ock _on which the
assi g Mrent T g@g Q%agﬂmg‘?e @fg%’&” hg detpraingpyhelpergdo gpknowledge
Heak 5% AmehELsEl r8ls dRaRTiniAP SVHRERE ﬁ)se?t‘khoévﬁedge the assignment
configured to eter ne whet her "to acknowl edge the
assiagh bewnt oneseagel ageoh which thepeigomentaeasss ganmentived.
nmessage. 4. The apparatus of claim1l, wherein the at
| east one processor is configured to determ ne whet her
to acknow eHYRCINIE ASRIEIMRMhcNESBRHEnPased on whet her
at | east one data packet is to be acknow edged and
anounsendfngAgK aclémdﬁd@senévfar |tlafb Ia@slgtmené engtsagy on ACK resources
ﬁik O[V\Aa%g)gt? Weo%gk on wh1cﬁ ?h 03hLA tfrngssa Cel & sr?eé'é é’g? er ein

at 1°8ast § con ed't et er mi ne
whet her to acknomAedge the aSS|gnnent nmessage based on

amount of resources a55|qned by the assi gnnent
nmess ab%_ An apparatus for wir¢less comimunication, comprising:

means for receiving an assignment message for a terminal from a base station;
means for determining whether to acknowledge the assignment message; and
means for determining acknowledgement (ACK) resources to use to

acknowledge the assignment message if the assignment message is to be acknowledged.

13. The apparatus of claim 12, wherein the means for determining whether to
acknowledge the assignment message comprises means for determining whether to
acknowledge the assignment message based on a control block on which the assignment

message was received.

14. The apparatus of claim 12, further comprising:
means for sending an acknowledgment for the assignment message on ACK

resources linked to a control block on which the assignment message was received.



6. The apparatus of claim 1, wherein the at |east one
processor is configured to send an acknow edgnent for

w0 b@samssgnnent nessage on ACK resources | i nkeRCT/US07/086197

control block on which the as® gnment nessage was

received. 7. The apparatus of claim 1, wherein the at

| east one processor is configured to send an

acknoyw edg i age on ACK

resour%es Wﬁ“&&%ﬁ%@%ﬁ%@@ggﬁgﬁg " by the

assi gamemputeessdgde Biedilinecappasiag:us of claim 1,

wherein the at.|east one processor is configured to

send an acﬁ‘?f%v&’%&adﬁ%tat (ST COPHLH LR ECCHS g st sprgent message
the (E@findITRIm a PascAtdfRinhod for w rel ess comuni cati on,
conprising: receiving an assi gnnment nessage for a

term nal fewin forbeassingt the jabricas emer ernmiutey tohdethrming ovhether to
ag(‘lénowdedgrg athlenassi nnent nmessage; and determ ni ng

ACKROW gag Seh e r(nﬂ SPESoittes to use to acknow edge

the assignemit fessagsngf thde aassdgnnend B&:PaECE it6 tdetermine
be acknow edged. 10. The nethod of claim9, wherein )
praordadapmei (Y- Khespeecs © wekAGkkeRiyledghheassiggmapinnessage if

{hﬁsﬁﬁ &RTHPJS% e, fels Cg}]&;]%g%éwet her to acknow edge
e assl ase

gnnen ssage n'a control block on
whi ch the assignnment nessage was received. 11. The
met ho‘]C,l\ﬂ) of claim9, further conprising: sendjng an
acknohl-edgfBrRPPHBIS oV S STS FRAEMNITASOE oINS IECK
I €SOULCIRgst |o'n@§)?&e§é?>r RosiiEPlo BinAGh B MRALSMEREse to a terminal,
assi gnment nessage was received. 12. AR appar at us for
wd & essive anmaknavdtdgement dorpthe sknignmere amsssdgeron acknowledgement

{ving an, assi nt nessage, for terminal froma
(RER) EapeBrIc TR TioenBE Bk cdRapeh 1o
acknoyhRegRy L& IAPRItBOAEBLst BRSFRE&soand means for
det er m ni ng a{)}%novw edgerrenst (A%%) rscc)esources to use to

acknow edge the assignnment nessage if the assi gnment

nmessage i sio ackn dge 13. The,apparat.us of .
craimr2, - WhE BPRRRRCONERRCTe, Sherd AT RGBhBndroroggosor s
asrnavddedoRnd e ASSinGIbNe Ricsd1R6 HAGE cERITD bl R Sto TRARS MG, and to
det ermi ni ng whether to acknow ed%e t he assi

nment
Ry de askaewlcdgment A ¢ Biressmuser Tigkedritbhecqnygel block.
assi gnnent nessage was received.

18. The apparatus of claim 16, wherein the at least one processor is
configured to receive the acknowledgment on ACK resources linked to resources

assigned by the assignment message.

19. The apparatus of claim 16, wherein the at least one processor is

configured to receive the acknowledgment on ACK resources assigned to the terminal.

20.  An apparatus for wireless communication, comprising:

at least one processor configured to receive a control message on a control
block, to determine acknowledgement (ACK) resources based on the control message or
the control block, and to send an acknowledgement for the control message on the ACK
resources; and

a memory coupled to the at least one processor.



14. The apparatus of claim 12, further conprising:

nmeans for sendi ng an acknow edgnent for the assignnment
wore@sagsson ACK resources linked to a control PUCDUK2007086197

whi ch the assignment nessage 2#s received. 15. A

conmput er program product, conprising : a

conput er -readabl e nmedi um conpri sing: code for causing

at | east one conputer to receive an assi gnnent nessage

for a termnal froma base station; code for causing

t he aRl.l ea%he cﬂpparcatm'puf @taito 20e twdrendim ethahat leest bn)e processor is

ow edge the. assig nt nessage; .and code f
EOTEHY [ dosiming e 7508 ToRptrepatd obilr RomE block, the ACK

AGkNeW RAIERBRY 16 MetbnrsBQyECes to use to acknow edge

t he assignnent nessage if the assignnment nessage is to

be acknow edged. 16. An apparatus for wreless
o) o R P UG el Ine205 8] GEGAEOL an asignment
ekdabfladnd WRdeinathe @€ edameO@mp@@&s@@wsecdmmﬂ th Qetcirféhe resources
assi gnnment nessage on acknow edgenent (ACK) resources

@Pé@n@@h By dbe pssigngeptmatpaghand dr derarmaiag ek wpeprees based on the
5@% &8&&% ‘E\? tRck so%&% S%@ﬁl% 1&%&1 N t‘ﬂ? %?s%@ied rdsburcEhe
erel e at one

{as"o eas
processor IS conflgured to send the assignnent message
on a contrgo| block to $h .term nal, ecei ve the
acknowt-edgrmdhtaPBAAAEKO §6Wr els W eFﬂ%%ot ?oatt [?éStc BR¢ rpoessor is

B rredl & séﬂaeth%pa‘%@ﬁ&;zléﬁ%ﬁﬁetﬁlﬁ'tﬁg 1EntrMBH&L BH@ oftla group of

 east one processor Is configured to receive the
ewirod Woskigive mthidrack@iivied sonentesrelto hkeghtt o resour ces
assi gned by the assignnment nessage. 19. The apparatus
of claim 16, wherein the at |east one processor is

confi gyr edTh® dppaRtuseof REIACRDIOWIRAGIERE ANlcAHKone processor is
resources assignhed to the termnal. 20. An appar at us

ﬁ@rﬁgquet%%ndc dremaeknoatl¢dgamento rfpthescmzjrol anessegisis amerssignment
%ggsor configured to receive a control nessage on a

Cont bl ock, to determ ne acknow edgenent (ACK)

resources based on the control nessage or

25. The apparatus of claim 20, wherein the at least one processor is
configured to send the acknowledgement if the control message is of a type for which

acknowledgement is to be sent.

26. The apparatus of claim 20, wherein the at least one processor is
configured to monitor at least one first control block used by a base station to send
control messages to be acknowledged, and to send the acknowledgement for the control

message if the control block is one of the at least one first control block.

27. The apparatus of claim 26, wherein the at least one processor is
configured to monitor at least one second control block used by the base station to send
control messages not to be acknowledged, and to send no acknowledgement for the

control message if the control block is one of the at least one second control block.

28. A method for wireless communication, comprising:



the control block, and to send an acknow edgenent for

the control nessage on the ACK resources; and a nenory
W@owphadse o t he at | east one processor.21. ThePCT/US2007/086197

apparatus of claim 20, wherei2s the at | east one

processor is configured to determ ne the ACK resources

based on the control block, the ACK resources being

l'i nkegl. 1917%?90091%1 ﬁ]ﬁésagéeﬁgc ffol bIGKg, appar atus of

claim?2 ereint ontro message is an assi gnment

ness agmrrmnhhgm@whdgmth(AlCé@snesmmwspiJae@ds 8B Ghe tentrol message

Co ur erm ne resources assigned by the

@’ %Wgﬁ%kﬁgsggg e, and to determne the ACK resources
b asedsQRidgH RREGWIBELLNMES RHESSontiol ﬁle&gge Bﬁ‘ BFRUACRSresources.
being linked to the assigned resources. The

apparatus of claim 20, wherein the at Ieast one

?Lgci ?: o:fﬁ% glk |9 uf el% glaim %TSS Sh gregry ghegfci ktg%\#flﬁ%l 1%@{% resources

E@hprivak cdetaakdaiap tﬁ@l ng(IKniréso@ﬂ'c@s thasdde of efht . cotdrol 'IHI'&k the ACK
apparatus of claim 20, wherein the at |east one

ProHEashing kinked e F@lﬁoéﬁoklﬂo‘ékend t he acknow edgenent i f

the control nessage is an assignment nessage. 25. The
apparatus of claim 20, wherein the at | east one

procedgor The emhodyof ethiino28 ewtletche thac kondwlge dgeasknbwiddgement

the control is, of a type for
SRIRMORF ey n'E‘F a%%@%@ﬂ%ﬁ tHiexonir @h%ﬁéangpﬁg gggup of control
Bllo@ksr@og Qohi MRKEOWI B HEn ks eir@ aSbe QA€ processor is

configured to nonitor at |east one first control block
used by a base station to send control messages to be

acknoy| edg and .t e,acknowl edgenent for the
contrgi igﬁﬁﬁﬁﬁ (gﬁé/ gﬁt&%ﬁmﬁﬁggﬂlﬂ ‘one of the at

| east mARoding Stlc&PBhE Alst RbMEK bldck: ustd By ARRBE 8htidn &f send control
clai m 26, wherein the at | east one processor is

@@Bﬁag@fupé)@t agknaydedgedr agt | east one second cont r ol
bl OCk o 1nI$ otFé{ Pékn%wkfe rn%ttl afto{r g: d:oroﬁrgle ?ssg 1f éhe control block is one

nessages ed

@mhewwead@ﬁaﬁnﬁcbﬂwonﬁm&kcontroI message |f the contro
block is one of the at | east one second control bl ock.

28. A nethod for wi rel ess conmuni cati on,

COMDY k51 NOTFERBINGS R ! filhelEhARGRLN @ control

monitoring at least one second control block used by the base station to send
control messages not to be acknowledged, and
sending no acknowledgement for the control message if the control block is one

of the at least one second control block.

33.  An apparatus for wireless communication, comprising:

means for receiving a control message on a control block,

means for determining acknowledgement (ACK) resources based on the control
message or the control block; and

means for sending an acknowledgement for the control message on the ACK

reésources.



determ ni ng acknow edgenent (ACK) resources based on

the control nessage or the control block; and sendi ng
w@rooaokisewl edgenment for the control nmessage onP@TESACK086197

resources. 29. The nethod of 2d aim 28, wherein the

determ ning the ACK resources conprises determ ning

the ACK resources based on the control block, the ACK

resougges r Th

_— hog@o ; ﬁ) alrétﬂé( \I\ﬂ%lt?%ll %5‘ g&gltél ntg%: ggélaft?igyr d%g:rmigﬁ?g the ACK

BseuTow ecoigmmsltmmsrﬁon desrnziemgi thg AGK @edmosl mdgewerthe control

bioekdee AER trperedimnal e berbe®tbes ve sent. a1

The met hod of claim 28, further conprising: nonitoring

at | east one first control block used by a base

st at | 8h t oThenmppemtisr off oles adbs wherdie the kmsehsedgedsending  the
d|n t he acknow ed nt,.f o t,rol
RGBSR BT GRSl S Bhany i e convo

Blﬁbek fsl dnlof a@RdUPOdf ddh@6Kbloda forlWhichatev]dgetleatsmrsdth be sent.

further conprising: nonitoring at | east one second

control block used by the base station to send contro

nmessages not to be acknow edged, and sendi ng no

acknow edgenent for the control nessage if the contro

bl ock is one of the at | east one second control bl ock.

33. An apparatus for wirel ess comrunicati on,

conprising: means for receiving a control nmessage on a

control block, nmeans for determ ning acknow edgenent

(ACK) resources based on the control nessage or the

control block; and neans for sending an

acknow edgenent for the control nessage on the ACK

resources. 34. The apparatus of claim 33, wherein the

nmeans for determ ning the ACK resources conprises

neans for determ ning the ACK resources based on the

control block, the ACK resources being linked to the

control bl ock



35. The apparatus of claim33, wherein the neans for
sendi ng the acknow edgenent conprises neans for
waediorgse he acknowl edgenent if the control blPBPCRUS207/086197
one of a group of control blorks for which
acknow edgenents are to be sent.36. The apparatus of
claim 33, further conprising: neans for nonitoring at
| east 3one frjg %[%pa%fﬁ‘st Qi £C M?e‘?%ﬁmiﬁ %‘.ase station
to send contr nmessages to be ackno eg ed; and neans
f or sewaisn®r nhei@cikp e @digenehtst tontrdl hdodkomted dly a base station to

message i f the contrgl block,is one of the at | east
cf)ﬁ‘ir%]tm%sé?ﬁelsé? Q%P Wlk‘éiﬁ?d*laﬂg apparatus of claim

36, fHichiiefor %&Tﬂ?ﬁ% HebknSRRASrh&Tt (BP Mt @hirOmRsab&€#Sthe control
one second control bl ock used by the base station to

bloakl iscogtof the ardenshepesiimiotontrol bleclacknow edged, and
nmeans for sending no acknow edgenment for the contro
message if the control block is one of the at | east

one s8TONAThO#Faeltudbtdim 33 furthet 06MPtisihg:Pr ogr am

product, conprising : a conputer-readabl e nmedi um )

conpr M§pgior EwwEoriag atlsaydjong segond egairoldackwied ydhe pase station

S8 Yo SRALEEL nRS $89B RN LANK0! bl ock; code for

causi ng e at 1'eaSt one conputer’to determ ne

ac k nomleathgforsaitdigAaK)ackesolad g@senb dsetic @ontrblemegage o the control
ssage or. the control bl ock; d code for causing the

Block S obis dmtiensroosikrortioliRrow edgemrent for the

control nessage on the ACK resources. 39. An apparatus

for wireless communi cation, conprising: at |east one

proces$or Aocohipytar pdogramperrtich comptisiof: nessage on a

control_ bl oc recei ve.an acknow edgenent for

k t
t he c%ﬁ?mB?teﬁ@a%a%m%ﬂmgb%WSé%enent (ACK) resources

det er m nedcQRSBEH AR 1&NSH O oniRSG 36 feRivel NeonedNie®age on a
bl ock; and a nenory coupled to the at | east one

pendsbblosk. 40. The apparatus of claim 39, wherein the

at | east ogoedepr%(r:esc%ﬁginés the at least one computer to determine

acknowledgement (ACK) resources based on the control message or the control block;
and
code for causing the at least one computer send an acknowledgement for

the control message on the ACK resources.

39.  An apparatus for wireless communication, comprising:

at least one processor configured to send a control message on a control block,
and to receive an acknowledgement for the control message on acknowledgement
(ACK) resources determined based on the control message or the control block; and

a memory coupled to the at least one processor.

40. The apparatus of claim 39, wherein the at least one processor is
configured to send control messages on at least one first control block linked to ACK
resources, and to receive acknowledgements for the control messages sent on the at least

one first control blocks via the linked ACK resources.



configured to send control nessages on at |east one
first control block Iinked to ACK resources, and to

wo esiowssacknowl edgenents for the control nessBUBEESHETN086197
on the at |east one first com§ol blocks via the
i nked ACK resources.41. The apparatus of claim 40,
wherein the at | east one processor is configured to
send gentr I‘l’ r‘% §1% r&laﬁﬁl |46 a%&he% the Caqnﬁeagto BhE ﬁjrocessor is
bl ock not [1nk resour ces, and to receive Ho
ewiipovddetdgend nmstrdl ames‘sdms @nmlt Heakt ms&ag&tccmml blaek tnloe linked to

g? east one econd. contr {8
CK resources, to recelve no ac now e gernents for the control messages sent on

the at least one second control blocks.



