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multiplexing (LFDM), orthogonal frequency division multiple access (OFDMA)
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[0004] In a wireless communication system, a Node B (or base station) may
transmit data to a user equipment (UE) on the downlink and/or receive data from the UE
on the uplink. The downlink (DL) (or forward link) refers to the communication link
from the Node B to the UE, and the uplink (UL) (or reverse link) refers to the
communication link from the UE to the Node B. The Node B may also send non-data
information (e.g., assignments of system resources, acknowledgement (ACK) from the
UE and/or a core network. Similarly, the UE may send non-data information to the

Node B to support data transmission on the downlink and/or for other purposes.



Node B to support data transm ssion on the downlink
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ﬂm}@ﬂe aspefi fcdfd@nce with another aspect, a computer program product
comprises instructions which, when executed by a machine, cause the machine to
perform operations including capping the orthogonal resources allocated to ACK in a
wireless communication system.
[0010] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.
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DETAILED DESCRIPTION
[0019] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more aspects.
[0020] In addition, various aspects of the disclosure are described below. It
should be apparent that the teaching herein may be embodied in a wide variety of forms
and that any specific structure and/or function disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect

disclosed herein may be implemented independently of any other aspects and that two



and that any specific structure and/or function
di scl osed herein is nerely representative. Based on

wo b@sosehi ngs herein one skilled in the art sPOUUS2007/083202
appreci ate that an aspect disélosed herein may be
i npl enent ed i ndependently of any other aspects and
that twoor nore of these aspects .may be nmbi ned in
9%@9@&0%%9 @.Sp@ré@rm?as(%ﬁmr%bm%ﬁngaﬁav%ww &y Cmple, an apparatus
AP e MRpicARnRE%LGor & ERidaqHaRIcRE LR In ﬁhrﬁger%iflg}]é“ééﬁpﬁg set

of “the aspects set forth herein. In addition, '
fypihareatios Imadditiom, anpbremens edy dndhplemanted thd/dr pnettddgeacticed

5 E P8t HEieh Ao Ao Rn O hh (S b b PR of re
Bgeetk Ret fO¥ih B8kcRX 3APArLexalFNY, nﬁngb'ﬁ%d’fﬁéth@&%? dedleds) GR%ms and

systens and apparat uses descri bed herein are descried
ppatrdiesce dpcaked beremrprgdesied Brthe apiteximd dn gédioc pr anned

i rel ni. [ envi . . .

U P RSP T NS FATEp G, e i
the chtnshquidspprrolact @pidimilkoeciniqles comtappigad other communication
envi ronnents. [0021] As used in this application, the
EBHIPEMCBBponent , " "system " and the |ike are intended
L@Zgﬁ;er & 3 GLOMRLH %%?ﬁc%’ti@ﬁ,qge fBhL t‘é’om}fdn%ﬁte.r“s stem,” and the

ar re, software, softwar€ I n execution, fir re,
hkdatk entemded, to néfer toaambenpusmeatlatedaniitys oitfir hatdwaine, software,

t hereof. For .ex le, a. onent. may be, but is not .
el PEOUaTh Gy ofr SEEDE Natin GO, Rl oReeDamagion
HRGESP oxaBiPplORIcBRbon @R X e Ub AR Fot 1RnitdAt8 ®in@f a process
execution, a program and/0or a conmputer. One or nore
DOIETETHE [SopEsyon; e piatesset,tahioh)cat, pn esestabimd/timead b e@dution, a
of execu&) on and a c§n€onent rr?%/yé)be tI ocal i z%g gﬂ. one
RIOSHIP SPVSha LEPPHICE YOt BT EReBRME WY Srs py Bhin @ process
SRTPULRAE of M&Btiorl ARBEcERPRRACRLS bE RidalRd Gntcdelcb@puter and/or
vari ous conputer readabl e nedia having various data
distributadrbsveondve @ IR EURDUITIe Ademinie RRIPeREPLs can execute from
%’rﬂﬂ?ﬁ %&gh& Péédéﬁ%é( e h%%ﬁ»'g v%ﬁg(lsoéa[té %ﬂ?&t&eﬂﬁ&ﬁ%ﬁ&&n. The
SucC as N accordance wt a Sl gna avi ng one or nore
dﬁh@rﬁﬁ@kﬂdﬁco{rﬁrﬁ@licatd ﬁp avalyrofocahgndé@r mﬁfﬁrﬁroTesses such as in
interacting with another conponent in a |oc ystem
aicgfqapﬁwag agignabliavingRica e date Packedt (ot kdaaé%éﬂma%le

. hee o |
et Ol lor SYRhGITR: e IR e BE g LALe dstem.
aed/orrerase ametwigk dudnad/the Itamy venteotheds ystenasdgi wayoefahe signal).

onents in order.to facilita achi evj ng the
§ PR8N SpmBe Ny Semadusrioay buthndpey b Gagehagendor
¥éhhlemesRl @?Iitag@l'ﬁ%ﬁeﬁ’coﬁlﬁign@ﬁfinr&%er! tb MdiRdtcta@hicPBg the various

preci se configurations set forth in a given figure, as
pipetts igalsppdvaniages dich ydesmbed kiithi regaril thar¢te, andtare p@danited to the

BULLhOLIBLS, . VaLL,OUS, BSPECLE sl ARSGTIPRd-RSNEIT) bb skitledin

2|

the art.

[0022] Furthermore, various aspects are described herein in connection with
user equipment. User equipment can also be called a subscriber system, a subscriber
unit, mobile station, mobile, remote station, remote terminal, access terminal, user
terminal, user agent, a user device, or user equipment. User equipment may be a
cellular telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a
wireless local loop (WLL) station, a personal digital assistant (PDA), a handheld device

having wireless connection capability, or other processing device connected to a
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[0o2SES SRRCitédhafued heswiilsd Merh by f b®Mised for various wireless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks, Single-Carrier
FDMA (SC-FDMA) networks, etc. The terms “networks” and “systems” are often used
interchangeably. A CDMA network may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), c¢dma2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and Low Chip Rate (LCR). ¢dma2000 covers 1S-2000,
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subcarriers, which are also commonly referred to as tones, bins, etc. Each subcarrier

may be modulated with data. In general, modulation symbols are sent in the frequency
domain with OFDM and in the time domain with SC-FDM. For LTE, the spacing
between adjacent subcarriers may be fixed, and the total number of subcarriers (N) may
be dependent on the system bandwidth. In one design, N =512 for a system bandwidth
of 5 MHz, N =1024 for a system bandwidth of 10 MHz, and N =2048 for a system
bandwidth of 20 MHz. In general, N may be any integer value.

[0028] Fig. 1 illustrates a wireless communication system 100 with multiple
base stations 110 and multiple terminals 120, such as may be utilized in conjunction

with one or more aspects. A base station is generally a fixed station that communicates
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antenna group, however, more or fewer antennas may be utilized for each antenna

group. Access terminal 216 (AT) is in communication with antennas 212 and 214,
where antennas 212 and 214 transmit information to access terminal 216 over forward
link 220 and receive information from access terminal 216 over reverse link 218.
Access terminal 222 is in communication with antennas 206 and 208, where antennas
206 and 208 transmit information to access terminal 222 over forward link 226 and

receive information from access terminal 222 over reverse link 224. In a frequency



mul ti ple base stations on the downlink and uplink at
any given nonent. The downlink (or forward |ink)
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{radi3 3psddateacontableni ¢anecction thivecaonolais drandsedbprigies that receive
MEﬂhg %eedic%[[e%kggnt%?%ahgetl %DCCH) 18 a point-to-point bi-directional channel
that transmits dedicated control information and used by UEs having an RRC
connection. In one aspect, Logical Traffic Channels comprises a Dedicated Traffic

Channel (DTCH) which is a point-to-point bi-directional channel, dedicated to one UE,

for the transfer of user information.

[0034] In an aspect, transport Channels are classified into DL and UL. DL Transport
Channels comprises a Broadcast Channel (BCH), one or m downlink shared data

channels (DL-SDCH) and a Paging Channel (PCH). The UL Transport Channels



various | ogical channels. In an aspect, | ogical
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UPCCH), a Pagi ng I ndicator Channel (PICH), and a Load

H8CERt or Channel (LICH). [0036] The UL PHY Channel s,
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ﬁg&%ler@am%d Request Channel (SREQCH), one or
nore Physical UL Shared Data Channels (PUSCH), and a

ﬁﬂga]dba%jftéa ! da?a 18 %%Qrﬂ%ed(o% hgfgrward link, an ACK is sent on the reverse

link to indicate successful receipt of the data. Similarly, after data is transmitted on the
reverse link, an ACK is sent on the forward channel. The receipt of an ACK, however,
is not directly acknowledged since data is retransmitted if an ACK is not received in a

predetermined period of time.

[0040] Conventionally, there is no limit on the resources for an acknowledgement
channel (ACKCH) — other than the upper bound set by the total available resources —
and so resources for an ACKCH increase with the resources for an associated SDCH.
For example, if the entire SDCH resources are given to one user, a large amount of

corresponding resources are then allocated for the ACKCH. These resources can be



[0037] One skilled in the art will appreciated that
various specialized types of these channels can be
w@e@sesi22i n ot her aspects, such as Hi gh Speed BLT/US2007/083202
Physi cal Shared Data Channel {HS-PDSCH) or a High
Speed UL Physical Shared Data Channel (HSPUSCH).
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resources ( .g. orthogonal resources mai ntained in

sipglgueseuice R¥id/ or time domains), frequency
bandwi dth, or tine slots. In particular, in typica
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impljcit one-to-one. mappj bet n.the data and
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59@41] However, this is inefficient since an ACK
transmtted in the ACKCH usually involves only a very

unt of data ata to indjicate t
BIP3aL 2 T SrgPnsi vpe Badorm Rt e PRt b OF e c8ing at o
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Information used for data transm ssion). Thus, it is

Pestithpithe sifplnse cerpmupicatian systege(eresbe peaant @9%%@ figpources).
the resources dedicated to an ACKCH and reusing those
[08ddlir c daigf Dillustrites thas ar & canidhar wph ou¢ dspregt 4shtbs @umber of SDCH
resourc DCH. ACKs can _be still S Vi a

FHRUTA Catr‘%ﬁor&(%mﬁr T BiFTqantst ﬁl&wﬁgerﬂa’rlﬁrngr@ﬁ%er%mes also
AcidabG! Entll RO ULERIrRL ook thERRICK CAOAL] capPe®n el"lﬁﬁep ®&burces can be
the cappi ng can reduces the ACK overhead if the

batdeddthe(FDIN), ggaq: sbhts, owarwebea of i arthogpngl siodes in a given bandwidth
(MBM) polr %Xcio%ir{a-ﬁ[o)rl\l/pthe%goe{ ai?op 7 givegrh%ero %hef SUtnteE eorf%es%{lrces allocated
to ACK increases as the number of resources allocated to an associated SDCH
increases. However, beyond a certain value (e.g., determined statically or dynamically),

the resources are capped off.

[0045] In particular, in Fig. 3, a block diagram 300 of allocated resources according
to one aspect is illustrated. The two users (User 0 and User 1) are scheduled in the
shared data channel (SDCH) and use resources 302 and 304, respectively. User 0 uses

twice as much resources as User 1.



time. [0043] The capping can be perforned in various
manners, such as capping at a predeterm ned anount of

WO e®8ns2exs or can be capped at a dynam c val uePCT/US2007/083202
dependi ng on the state of thel™irel ess conmunication
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with acknowledgements according to one aspect is illustrated. According to an aspect, at
502, data is transmitted on a shared data channel (SDCH). The shared data channel can
be a physical downlink shared channel (PDSCH) or a physical uplink shared channel
(PUSCH). At block 504, the method determines if an acknowledgement is received in a
predetermined period of time indicting successful receipt of the data. If it is determined
that an acknowledgement is not received in the predetermined period, then at block 506
the data is retransmitted on the shared data channel. After block 506 or if it is

determined that the acknowledgement is received, the method executes block 508. At



matter. Furthernore, those skilled in the art wll
appreci ate that although the nethods are shown for a
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n e e t hodol ogy 400 that facilitates, e |cient
flogk 33@@%@5"&@5&6%@ HitHgere & mare ettt alnémlt oS 1t 5brms to
blobsds A EH nofeafindialBlobiosfR aspect, at bl ock 402,
resources are increased for ACKCH as the orthogona
[9S0LIr ces Kigv érlcpintsSROHplanc neasquipmienti0®dhkat 404 provide feedback
%)esources for ACK are cag]%ﬁd The resources ¢

acé)ﬁlé‘auncl%a“e?nﬁ PRFOTEy I SRR 8pC VLBHeRETS: s/g%cﬁss {grminal
600 EERNRE 2 6QARST 602 {d LR ndra BRkdhkHshthat RO&i9Ls a signal and
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[0052] It will be appreciated that the data store (e.g., memory 608) described
herein can be either volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or

flash memory. Volatile memory can include random access memory (RAM), which



nore conponents of access term nal 600, and/or a
processor that analyzes information received by

w0 e@8iosee2 602, generates information for transPCBEER907/083202
by transmtter 616, and contrBs one or nore
conponents of access termnal 600. Additionally,
Erocessor 606 can execute in uctions for

Gt 6 SRR ok ROTPBL AfY SR BF 1SHIAR SRR LRk RAM is

LERAbIcGE Prah$ ¢&adclpys @%Eﬂoﬁ@ﬁs 1BRRs Sl@@% 'cf Ylhﬁl& RAM (DRAM)
un-recei ved downl i nk block, or generatlng a f eedbac

sesbmgeys BRAM é&D&AIM)L dralpble dgtprap SDR/AM(BDDR QEBJAM)J @hhanced

- ' logk qr. bl | yzi h
PRARTS Y8 AP SR AeA R na bn il 'k Pududredy
ADRRAM U leirhdméty GOBloff fle JuBROLIYERES 288 nilEISslk iPRebnded to
herein. [0051] Access term nal 600 can additionally
ewnpises witheyrdreinedoitadtat thpse @ﬁeﬂmatothﬁé Syitabiuypesgpftraemory.

Ogg Ssor ggg i %OE sﬁﬁrtﬁ&é’ppféha%vg %{lﬁ‘wé % Rl%ltgjd%x antenna 610 that

mtte recelrve

sdmreeewmﬁ s¢hirdiilic @ ot €l htdrebktiveerdenardrinidee hediaunid eblocks of downlink
schedul i ng, protocol s for_ eval uating.the foregoing
PROTHEHISIPPHCIsIRA R GGk uphnk BarinyatohEsFeEwHs Apfnugfiplex
fo%@s%gi! @(ﬁS’ &ﬂ’ln(%l{?&e éjﬁﬁlﬁf H‘ ﬁ'b‘i‘&a@%@ﬂf?g%&gg 1@19'3&%&1%6 that provides
ransm ssi on or transn1tt|ng a nessage to
anAﬁ(cmsssaQ@nmitc,atmg] dvhtther 4 fikse doWIE2hlo¢k amnd dakch bEone or more

rec the data store (e.q., nemﬂ 60

t&‘?l} gﬂé‘?&qﬂc@éﬁe BECEFE Rle n‘(ﬁgF’é(g@ | eh%%‘ ?%k resource.
PRAVS! @%ﬂok@ss&% 0 dn p@ffoﬁﬁ"{}aﬂlélﬁlfﬁgﬁloﬁ@a@ Qb h&cRNds well as
nonvol atil e menory. By way of illustration, and nof

bﬂmmﬁkwm@m, nonvol atil e menory can include read only

TSR St e (emiey L ter fenan o Epaaubis ke

ﬁFsBR&M6 16QhatfthaashitSRRBIhal MOFoRinstecBRIBYSY stafdn, aRGletds point,
random access nenory (RAM, whi chacts as externa

anothes aﬁ@qﬁ@fqmngy avygglo@fag]enq gtgt Adthoggh dendctadas being separate from

heﬁ;'c(%] i gAr?g 5(5)6 Eﬁ% % E&%e&%@na rﬁt élg@#{l%ﬁ ldﬁ&]m%"f’cator

SW&HMSI(BIQUﬁayDRA}Mr( &M&&sordﬂ)ﬂ ok e ndabar sfgireccSEIRAMof BRRvn).
enhanced SDRAM ( ESDRAM , SﬁnChllnk

0§§§hA|vp Kiee 7 s sretiusteaiin of apxnemoiRR ARyt facrhfgtaqg\@ﬁiﬁ@m use of
m%&lalttla?olﬁ&gj g%tg yﬁ)b%gﬁl ﬁ@% dangaatsg thﬁon 5‘02 %df,nﬂggsstpgmt,
el ng any

Ise, Wt ese a
wuth earrecsauvdr amo ¢hat queszemﬁlgmﬁm) lﬁy)m $r205 IhorRewbi l¢ @e vie 27 (4sthrough
eratlvel pled to nmultiplex antenna 610
itk oP REear ot Saas BRI S 2 S Ba By ogipone or
ﬁforéﬁ%ﬁ@ﬂ@&@hée‘s aqoa Ithrgﬁé?f:dﬁ% R meteWahihi ah AN M08 S ReBeiver 710 can
resources and a bl ock  of uplink transm ssion
regeiye infermativnifran rqskivg apte@n@s%randaan Gather pehpdss aesignal

| t hi h.
FP B sho Ror PR s R B TR S P or
thawsibhdtkblbldeekaand adehionhllR & cBlcr MO B operatively associated with a

demodulator 712 that demodulates received information. Demodulated symbols are
analyzed by a processor 714 that is coupled to a memory 716 that stores information
related to correlating uplink and downlink resources, providing dynamic and/or static
correlations from a network, as well as data to be transmitted to or received from mobile
device(s) 704 (or a disparate base station (not shown)), and/or any other suitable

information related to performing the various actions and functions set forth herein.



addi ti onal downlink bl ocks are received or

un-recei ved, over a single uplink resource. Further, a
WEe@seseer 612 can performvarious functions, BGI/US2007/083202

descri bed herein, as well as " her functlons [ 0054]

Access term nal 600 still further conprises a

at or 4 and a tran tm‘616thattranrntsthe
W%HL %%PCFIH%%% éC“ i gy be gp eﬁ’ﬁmga Qg garious means.

PG &amp ?é"@ﬁeQ@ fec%ﬁﬁ&%&ﬂéﬁnﬂﬁ&metﬁed IR G 28 SFwa®L, Or a
Although depi cted 'as being separate fromthe processor

aﬂﬁblnamon thereof. b%)rairiprdycaraurepllenhatatlsm gviath g}@m b digial, 808og, or

t 612 na
B8 bl SR Mo B Sute Bp E e o St s PEOREIE by
ﬁnﬁl@m@ﬁted Witst srtdranoreip@icansh spBcifROntebalted @fdults g@SEfs) digital
efficient use of orthogonal resources. stem 7

gighiprecsssoss A sligital signglgroqessipe devieesd DSPPYS). programmable
7
lolglc cYnggc%s ?P]flﬁéégﬁ%llgrp dpe%];?%lélgg%(%%t %aggg%ﬁgg%r h&%%ss%{sog'%ntrollers

egeicsRtralidr§ Mias prddessodd) dthar tlearsiit titiey defidded fd)qierform the
transmts to the one or nore nobile devices 704

tiRedeRyHicastebeg herrbh O f cambation HickithadV iHo®tvree dmplsmentation
Za?nooectﬁfb ‘ﬁ?es' B%ﬁpﬂ%&&@s LR EGRY ¥@o@}h%§1§mﬁ%

can er co I'se a signal recrlpient
ﬁanmﬁcmﬂaﬂmdée&myes feedback data related to an

d h bl dat ket
HSFE o ST e Gifood A SRbRuRPSA RGscrbed herginggey be
Whyt1Bmen e PRI RhR sofdhard %@?MHHI@%& ﬁﬁ@r@bd&dor any

i nformati on. Denodul ated symbol’'s are anal yzed by a
pnﬁ@e@guﬁhaxafﬂﬁawimghwnaphp@nmomaomﬂh®pmw@ﬁ@gnmasHwybe

ST TR A TR SR AR R, o

@gﬁerlq)lr@desmmmmcﬁgmﬁl\gaaﬂ@m@s&ﬂg Hévies (D3P®sY, prétammable
transmtted to or received fromnobile devrce(s) 04

logic devines pAlrAYel19d Peoggemmably gptrotrayh G@R{)b)\s) Bipgesprsaggntrollers,
| |
8{1&8 oﬁt%ﬁe?? n%cfo%fo&:e%g%%g ?ﬁl@% gle@tg%%q? %1? % 85(“ rl%(]j%g%]the

I OUS ac I ons Sse relrn

ﬁh@n@ﬁnhﬂmﬂﬁﬁSmdﬁmeﬂahedmhﬁnemﬂmﬁay be inpl enent ed by
various neans. For exanpl e, these technlq es may be
lﬂ&éﬂbmem edVhen ﬂPPaﬁ’be@r‘@emé aret @mendggd in seEHBICH &frmyﬁre

I&Q{re of fi r@ccni%r ¢ afﬂé % anawég ?ﬁhy'@)’st&@d ina

igital, ana 0g, O
madueerseadgbla metdmmr,ssadh ﬁso:r stotagn e pesint. NAtdoda serm)enbmay
| emented withi.n one or nore application s

IR S IACEG AiftetioRg) Bhprogiig; 4 HPeEy ﬁéPutSPo% sulgptine. a
oShIR) a setivairt ?ﬁclég& Rallas® r&caﬁg%bﬁgnﬁﬁaﬁ 6ER stk Mdata structures,

progranmabl e [ogi ¢ devi ces field programmble
gapreg@nt ﬁytsmeﬁPGAsqode PEDOTY glmysbe coupled & arather code segment or a

B SR e R HBEPh ShBl SEFALE b,
beineinBry @ntchts: ARRJrmatidm Ardud@ine baradictdis, si0fal Waray be passed,
Ifomlal%gg notratltraln(s)rlr]ntted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.

[0059] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and

executed by processors. The memory unit may be implemented within the processor or



can be through nodules (e.g., procedures, functions,

and so on) that performthe functions descri bed
wheeosioss22f 0057] It is to be understood that thRCT/US2007/083202

enbodi ments described herein ¥ay be inplenmented in

har dware, software, firmvare, m ddl eware, m crocode,

or any conbination thereof. For a hardware

Wﬁﬁﬂéﬁt@ﬁﬁ%\moa?ﬁwry HbWBw[aeégeslf it RirforamRigAtyly coupled to the

bf&éﬁﬂieﬂﬁ%ﬂrié{ﬁstrﬁédﬁs%% Qowiah heapp! i cation specific

Integrated circuits (ASICs), digital signal processors

(008fK) , di Befealingsigmal Figr 8.cesysicng8 ethiidfesilifabSRifgJient allocation

ogr anmabl 0gi, c.devi PL fie ogr anmabl e
BERROGRTTy LF ey o S sbbincTiby gl B0 AR Bsource
Ml S Rd TN AUKENS and1dRI0ARN P E BRAAB04TbIRErc@biIRE FdsBiMcEs allocated
units designed to performthe functions descri bed

19et LK CTbps eseusats allaratenh ta hehaeest datq JoBssgl inwiesset leone aspect,
ﬁ]gp gﬁbgﬁ% 1%21?{)5 uketaptlo %ngt%lqrgsolupc& ‘RflSc‘éX?erdeto a];1 IAgé%@er associated
m dﬁ eware O m crocoae, program code or code

sy niudtiplt Beyredrayta bearsit B @doduleses800BaH 804 cireBaaplogessor or any
medi um such as a storage component. A code segnent
pagIen dadesndamr ‘af‘c%l@?eé,to sz odule {0subprogram a
El'o%g]' am av&flﬁ't‘ hddRen QeRHBES dv@‘?nclﬁ‘de@r%?% es Bf SRS $RGE
ackage, a class, or any conbination of instructions,
akpeets sttrisiof sowse, not pasibiy @miestrateerveryt oncdvadid eorsleigatint of

may be coupled to anot her code_.segnent or har dwar e
Erfeanenogy Tsdaaofhg ey GHPE s 8F TR D 07 HAKTGHTO b dpects.
Bt BHERAbRIin R SRIMGH Bl cSart Rhy FRBPAYe HAPKBRY Burther combinations and
Information,” argunents, paraneters, data, etc. may be

passigedion$ of wearodie dspeots are possibild. t Acboodingly, hayessuibedbdpscts are

R D R PAE rB R By ol i e
ScRbt WRIR appEdeaRRims.i Pitthcihrel RCAB eYYBShAARE fdrMethcludes” is
herei n ma i mpl emented with nodul es (e.

in may be i nt . g,
predde diihashe daigitadidspaiptign@r g st figh tqyey i dirtpmdeddo be
[HNGHCINS SR RAG BSHEln - 1RFHAALIME o8GR, RinRfbreted
stored 1Tn nmenory units and executed® by pro e3sor s, e
wheweyiploged ag@mira@tionapiverdeintacdaiwd. t hi n t he processor
orexternal to the processor, in which case it can be
communi catively coupled to the processor via various
nmeans as is known in the art. [0060] Referring now to
Fig. 8 a system800 that facilitates efficient
all ocation of resources is illustrated. System 800 can
i nclude a nodule 802 for limting resources allocated
for an ACKCH and optionally a nodule 804 for
i ncreasing resources allocated to a ACKCH as resources
allocated to a shared data channel increase. In one
aspect, these nodules nay be used to control resources
al l ocated to an ACKCH associ at ed



each of multiple shared data channels. Mdul es 802 and
804 can be a processor or any el ectronic device and
woregosioss2epupl ed to nmenory nodul e 810. [0061] WWaEK/Uk287/083202

been described above incl udesl@xanpl es of one or nore
aspects. It is, of course, not possible to describe
every concei vabl e conbinatkﬁg f conmponents or

nmet hodol ogi es for purposes A cribing the
af orementi oned aspects, but one of ordinary skill in
the art may recognize that many further conbinations
WMut perdammedis:ons of vari ous aspects are possi bl e.

ccor di ngl t he . described aspects. are  intended to ..
E P RS o P R SRET RGP ot BrEC dgeraths comprising:
var i ape@itsfol hRteakial resdlifcBl MIdARITEOREKOLs rbfRrRRRREGHED to a
claims. Furthernore, to the extent that the term
sharesl dpgeelrannel (§BDE&dD)iincredsehiendt he det ai | ed descri ption

or NG, Gl FoMReni e L O ML Sl MLERGEAER De [ ncl usive

in a manner similzar to the term conprising" as
"conprising” is interpreted when enpl oyed as a
transitional word in a claimCLA M5 What is clained
£s:  1Thowpnagpuy efidrimobapatsinethe fDGH & s of @ pittiea! dapnbnk
ghpsedethane i ePRBOHD at aphysaend ppbnlntharedechasnd PUSGHY.easi ng
resources allocated for ACK as resources allocated to
3 shaflbedaptarauceizolaiol | vE8OEH) the neeresie simiangithewesegrdes pllocated
farA G K ignitstike resswoesce s patdetaratied dnmrunAGKat 1@ast difeeof orthogonal
eqeatimfrogueaty of tinen 1 wherein the SDCH is one of a

physi cal downl i nk shared channel (PDSCH) or a physica
4pl i nkhs hgraeduschiootaial 1 (VRUSEHhe r&ourtbearapphogdnas re8burces.
claim1 wherein the neans for limting the resources
al | oc@heapfapatud§ICIditnm vheichrebRBEI4reest 1E4dt ne of a time slot,
gyedeternined anount of at |east one of orthogona

sanescy hardwdgiepicyrthogopalggdess. The apparatus of cl ai m

1 wherein the resources are orthogonal resources. 5.

ghe aﬁ’R@Eﬂ%%’%ﬁusoéf Ghidl ]{ﬂwﬁeﬁéﬁ%@ iagpnarr&ﬁ Hrd a)t%lﬁﬁ at

| east one a tine slot, frequency bandw or

ort hogonal codes. 6. The apparatus of claim1l wherein

he apparatus is.an e eB. 7. The aratus of cl aim
1" e B APteRus REafny bR b Ba gt BRERogbHmorthogori Fsources
hlesarassAekl iaedhRd of b g Nelrk MGt &aIR8ated FRQIMFbr cach shared
resources allocated for ACK for each shared data

detanhaincligsed by yha dnparppand themaans fohkmitmgribe phogonal resources

limiti h | |
pdfetegth ACK PRATERAM L iEP RIBEEE) s RER 1 Rek ka8 of the
saedl @fta thancls.

8. A method used in wireless communication system, the method comprising;:
increasing resources allocated to an ACKCH as resources allocated to a SDCH
increases; and

capping of the resources allocated to the ACKCH.

9. The method of claim 8 further comprising transmitting data on the SDCH and
when the data is successfully received by a remote apparatus connected to the wireless
communication network, receiving an indication of an ACK.

10. The method of claim 9 further comprising retransmitting data on the SDCH
when no indication of an ACK is received within a predetermined period of time.



shared data channels. 8. A nethod used in wreless
comruni cati on system the nethod conprising:
W0 p@BesReNg resources all ocated to an ACKCH asPCT/US2007/083202
resources allocated to a SDCH1 ncreases; and cappi ng
of the resources allocated to the ACKCH. 9. The nethod
clajm8 further conprising transmitting dat he
g{DCH Thempod af st Sraharen st Bra Rl fpagt odeple §D§§ ora
PERbte apparatus connected to the wirel ess
comuni cation network, receiving an indication of an
rek.  The myethedpbclagn 8ovhaseinithy appuneta dlie reenysedsaillagpted to the
ASKGH siimitedhly adpredetenmin¢rbargD@Hohidpashong pidertwgpeal codes in
fmquRGKy bstimecei ved within a predeterm ned period of
tinme.11. The nethod of claim8 wherein the SDCH is at
I2ast Thoametifodaf PRSCH volicran FUSCrkburdd. ard biehagenhlodsafrces.
claim8 wherein the capping of the resources all ocated
14 t h&h&G&Bddios claimmiStveltbréia resoproesl etceit tdantetheafa uinte Gt,
atqledap bariwadiaf oosrtHyeeedabdesodes in frequency or tinme.
13. The nmethod of claim@8 wherein the resources are

05t hogpAAletHol 9P YI268 Y. wHdein TReinbRL{IAE tHRfrefduddelaBocated to an
wherei n resources are at | east one of a tine slot,

ACESJe e iespurenstocated &r a SPChbigersases dbppreéormeg usimgd DM.

nmet hod of claim8 wherein the increasing the resources

all ocated to an ACKCH as resources allocated to a SDCH

ificr eabemett®d e clain Bedhaisinnige hBElbd 16peribmdedrédriodtiple shared data
claim8 wherein the nmethod is perforned for nmultiple

¢apeld data channels. 17. A conput er program product
conprising instructions which, when executed by a

RChi R&onfRAUS Prddbem RSNk Ry f or m operati ons
i ncluding: capping of the orthogonal resources
al | ocastesuctions ABKChi, whan wkaceted by acoaghinr, catsk thre myatimnto perform

18.tThe.gﬁqguLer program product of claim 17 wherein
PREYEPEI ALY ORE further include increasing number of

or t hogonal c4RsRUSRRS o@hda @l reshul s Afcad& theSOKINiE 8 Svireless
allocated to a SDCH i ncreases in the wrel ess

ewnmypicean ¥Ktcsystem 19. The conput er program product
of claim 17 wherein the wireless comuni cation

18. The computer program product of claim 17 wherein the operations further
include increasing number of orthogonal resources allocated to ACK as resources

allocated to a SDCH increases in the wireless communication system.

19. The computer program product of claim 17 wherein the wireless communication
system is based on FDMA.

20.  An apparatus operable in a wireless communication system, the apparatus
comprising:

onge or more processors, configured for
increasing resources allocated for ACK as resources allocated to a shared data

channel (SDCH) increases and

limiting of the resources allocated to ACK; and

a memory coupled to the processor for storing data.



systemis based on FDVMA. 20. An apparatus operable in
a wreless conmmuni cati on system the apparatus
W@ 9p05ReNg: one or nore processors, configur eRICT/UL82007/083202
i ncreasing resources allocatet for ACK as resources
all ocated to a shared data channel (SDCH) i ncreases

dljpmting of the .resources | ocated to ACK; and

mor VIt GORITES o6 CE%@ P c‘f@@%f‘é%%'l_‘? B _Pf Ly apyeoaffocated to
At ﬁﬁ@@ﬁ)?édé%l’ﬁfneﬁlaﬁioﬁh?& Mﬁ%g@ﬁdﬂ rdsBfrckd. M ting of the
resources allocated to ACK is'to a predeterm ned
9?.0 .uml“EOfa oe{rgtrﬁggoq'n qlain{ ORh&& T thzez'oneT %1? nq&%algr%gel’lsgor(s)fare further
¢rai m 20 MREFEP 't he"ore Oreor € processors Jre

toifighesd ©oRticgis @ebureesi MpEas €orr REBULL RSowkésoglaicedd ftora shared
ACK as resources allocated to a shared data channel
dapehpnneh S A eigcreases. The apparat us of clai m 20

wherein the shared data channel is at | east one of one

23. a PhSgpacatuaoRISEH0 RAereiihthe appad datascharinet sadtded@0one of one

erej he atus is one of an eNodeB and an
éﬁ%gﬁgeﬁ;‘?rrﬁﬁgféﬁ%. The apparatus of claim 20 wherein
the wirel ess comunication systemis based on at | east
dhe ofhorpmasatys oSclapmpdl wherein the apparatus is one of an eNodeB and an

access terminal.

25.  The apparatus of claim 20 wherein the wireless communication system is based

on at least one of OFDMA or SC-FDMA.



